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On January  22-23, 1991, F r a n c i s  M. C o s t e l l o  of t h i s  o f f i c e  conducted a r o u t i r i e  
s a f e t y  i n s p e c t i o n  a t  t h e  above address o f  a c t i v i t i e s  a u t h o r i z e d  b y  t h e  above 
l i s t e d  NRC l i c e n s e .  
a c t i v i t i e s  as t h e y  r e l a t e  t o  r a d i a t i o n  s a f e t y  and t o  compl iance w i t h  t h e  
Commission's r e g u l a t i o n s  and t h e  l i c e n s e  c o n d i t i o n s .  
o f  o b s e r v a t i o n s  by t h e  i n s p e c t o r ,  i n t e r v i e w s  w i t h  p e r s o n n e l ,  and a s e l e c t i v e  
examinat ion  o f  r e p r e s e n t a t i v e  r e c o r d s .  The f i n d i n g s  o f  t h e  i n s p e c t i o n  were 
d i s c u s s e d  w i t h  you and members o f  y o u r  s t a f f  a t  t h e  c o n c l u s i o n  o f  t h e  i n s p e c t i o n .  
A copy o f  t h e  NRC i n s p e c t i o n  r e p o r t  i s  enc losed.  

W i t h i n  t h e  scope o f  t h i s  i n s p e c t i o n ,  no v i o l a t i o n s  were i d e n t i f i e d .  

The i n s p e c t i o n  was an examinat ion  o f  y o u r  l i c e n s e d  

The i n s p e c t i o n  c o n s i s t e d  

I n  accordance w i t h  S e c t i o n  2.790 o f  t h e  NRC's "Rules o f  P r a c t i c e " ,  P a r t  2, 
T i t i e  10, Code o f  Federa l  R e g u l a t i o n s ,  a copy o f  t h i s  l e t t e r  w i l l  be p l a c e d  
i n  t h e  P u b l i c  Document Room. No r e p l y  t o  t h i s  l e t t e r  i s  r e q u i r e d .  

Your c o o p e r a t i o n  w i t h  us i s  a p p r e c i a t e d .  
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Areas I n s p e c t e d :  Rout ine ,  unannounced i n s p e c t i o n ,  i n c l u d i n g  r e v i e w  o f  s t a t u s  
o f  l i c e n s e d  a c t i v i t i e s ,  env i ronmenta l  sampl ing,  b ioassays ,  r a d i o a c t i v e  m a t e r i a l  
i n v e n t o r y ,  r o u t i n e  surveys,  a i r b o r n e  r e l e a s e s ,  and an e v a l u a t i o n  o f  p r e v i o u s  
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DETAILS 

1. Persons Contac ted  

"Jack M i l l e r  - P r e s i d e n t  
"Norman F r i t z ,  R a d i a t i o n  S a f e t y  O f f i c e r  
* J e r r y  S l o w i c k  - P r o d u c t i o n  Manager 
*John MacHutchin - C o n s u l t a n t  
*Char les  B e r l i n  - R a d i a t i o n  S a f e t y  Techn ic ian  

"Present  a t  e x i t  i n t e r v i e w  

2. S t a t u s  o f  L icensed A c t i v i t i e s  

S a f e t y  L i g h t  C o r p o r a t i o n  i s  a u t h o r i z e d  by NRC L i cense  Nos. 37-00030-08, 
37-00030-07E, 37-00030-096 and 37-00030-106 t o  possess and use any fo rm 
o f  hydrogen-3 f o r  r e s e a r c h  and development, m a n u f a c t u r i n g ,  and genera l  and 
e x e m p t . d i s t r i b u t i o n  o f  v a r i o u s  p roduc ts  and any b v p r o d u c t  m a t e r i a l  as  s e a l e d  
sources f o r  use as  r e f e r e n c e  standards.  There was no d i s t r i b u t i o n  under  
L i cense  No. 37-00030-07E i n  1990. The 1 i c e n s e e ' 5  c u r r e n t  o p e r a t i o n s  i n c l u d e  
t h e  manu fac tu r ing  and d i s t r i b u t i o n  o f  l um inescen t  s i g n s  and markers, gas 
chromatograph f o i l s  and a c c e l e r a t o r  t a r g e t s .  I n  Oecember 1990, t h e  l i c e n s e e  
sh ipped one o f  i t s  two r o t a r y  t u b e - f i l l i n g  machines t o  S h i e l d  Source, I n c .  
i n  Peterborough, O n t a r i o ,  Canada. These machines a r e  used t o  f i l l  tubes  
w i t h  t r i t i u m  f o r  use i n  t h e  manufacture o f  l um inescen t  e x i t  s i gns .  

S a f e t y  L i g h t  C o r p o r a t i o n  i s  a l s o  a u t h o r i z e d  by NRC L i cense  No. 37-00030-02 
t o  possess any p r o d u c t  m a t e r i a l  as contaminated equipment and f a c i l i t i e s  
f o r  t h e  decontaminat ion ,  c leanup and d i s p o s a l  o f  s x h  m a t e r i a l .  No c u r r e n t  
decon tamina t ion  a c t i v i t i e s  a r e  be ing  conducted under t h i s  1 i cense.  The 
f a i l u r e  t o  pe r fo rm decontamination.activities was c i t e d  as an apparent  
v i o l a t i o n  i n  NRC I n s p e c t i o n  Repor t  No. 030-5980/86-001. T h i s  apparent  
v i o l a t i o n  has n o t  been c o r r e c t e d .  The l i c e n s e e  i s  c o n t i n u i n g  t o  m o n i t o r  
w a t e r  f r o m  b o r e  h o l e s  on s i t e  and a t  t h e  p e r i m e t e r  o f  t h e  l i c e n s e e ' s  
p r o p e r t y  t o  e v a l u a t e  t h e  s t a t u s  o f  r a d i o a c t i v e  m a t e r i a l  t h a t  was b u r i e d  on 
t h e  p r o p e r t y  d u r i n g  t h e  1950's and 1960's.  
l i c e n s e e  by a c o n t r a c t o r .  

A n a l y s i s  i s  per fo rmed f o r  t h e  

3. Env i ronmenta l  Sampl i ng 

The i n s p e c t o r  rev iewed b o r e  h o l e  and w e l l  wa te r  sampl ing  r e s u l t s .  
n o t e d  t h a t  ana lyses  o f  o n - s i t e  subsurface w a t e r  c o n t i n u e  t o  i n d i c a t e  
c o n c e n t r a t i o n s  o f  r a d i o a c t i v e  m a t e r i a l  i n  excess o f  l i m i t s  f o r  u n r e s t r i c t e d  
areas. The p r i n c i p a l  i s o t o p e s  i n  t h e  subsur face  w a t e r  a r e  s t ron t ium-90 
and t r i t i u m .  

It was 
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The l i c e n s e e  a l s o  c o n t i n u e s  t o  sample d r i n k i n g  w a t e r  f r o m  w e l l s  on t h e  
p r o p e r t i e s  o f  nearby res idences .  
has been measured t o  be l e s s  than  t h e  EPA s tandard  o f  20,'OOO p i c o c u r i e s  
p e r  l i t e r  f o r  t r i t i u m  i n  d r i n k i n g  water .  
1990 v a r y  f rom 3,000 t o  13,000 p i c o c u r i e s  p e r  l i t e r .  The l i c e n s e e ' s  
minimum d e t e c t a b l e  c o n c e n t r a t i o n  f o r  these a n a l y s i s  i s  a p p r o x i m a t e l y  
1,000 p i c o c u r i e s  p e r  l i t e r .  These samples a r e . t a k e n  f r o m  t h e  nearby  
res idences  on a mon th l y  b a s i s .  

The t r i t i u m  c o n c e n t r a t i o n  i n  t h e s e  samples 

T y p i c a l  measurements d u r i n g  

The most r e c e n t  r e s u l t s  o f  t h e  l i c e n s e e ' s  a n a l y s i s  o f  subsu r face  w a t e r  
samples a r e  i n c l u d e d  i n  A t tachment  1 t o  t h i s  r e p o r t .  The l o c a t i o n s  o f  
t h e s e  samples a r e  i n d i c a t e d  i n  t h e  map i n  A t tachment  2 t o  t h i s  r e p o r t .  
The r e s u l t s  o f  t hese  ana lyses  i n d i c a t e  t h a t  t h e r e  a r e  a number o f  o n s i t e  
samples w h i c h  exceed NRC l i m i t s  f o r  w a t e r  r e l e a s e d  t o  u n r e s t r i c t e d  a r e a s  ' 

and a l a r g e r  number o f  samples wh ich  exceed t h e  EPA d r i n k i n g  w a t e r  samples. 
T h i s  a n a l y s i s  assumes t h a t  g r o s s  a lpha a c t i v i t y  i s  radium-226 and t h e  g r o s s  
b e t a  a c t i v i t y  i s  s t ron t i um-90 .  

The l i c e n s e e  a l s o  pe r fo rms  a i r  sampl ing u s i n g  i a p i n g e r s  a t  nea rby  
res idences .  T y p i c a l  measured c o n c e n t r a t i o n s  range f r o m  0.2-1.3 
E-9 m i c r o c u r i e s  p e r  c u b i c  c e n t i m e t e r .  
i n  a i r  i n  u n r e s t r i c t e d  areas  i s  2 E-7 m i c r o c u r i e s  p e r  c u b i c  c e n t i m e t e r .  

The NRC l i m i t  f o r  t r i t i u m  

No v i o l a t i o n s  wer'e i d e n t i f i e d  

4. Bioassays. 

A l i c e n s e e  r e p r e s e n t a t i v e  s t a t e d  t h a t  week ly  u r i n a l y s e s  a r e  pe r fo rmed  on 
a l l  i n d i v i d u a l s  w o r k i n g  w i t h  t r i t i u m .  The i n s p e c t o r  rev iewed  t h e  l i c e n s e e ' s  
b ioassay  r e c o r d s  f o r  t h e  p r e v i o u s  y e a r  and de te rm ined  t h a t  t h e  maximum 
i n d i v i d u a l  u r i n e  sample c o n t a i n e d  13.31 m i c r o c u r i e s  o f  t r i t i u m  p e r  l i t e r .  
T h i s  va lue  i s  l e s s  t h a n  t h e  e x c r e t i o n  r a t e  wh ich  w o u l d  be expec ted  f r o m  
an exposure f o r  40 hours  a t  t h e  NRC occupa t iona l  c o n c e n t r a t i o n  l i m i t  
(10 CFR 20, Appendix B, T a b l e  I, Column 1). 

No v i o l a t i o n s  were i d e n t i f i e d .  

. -  

5. R a d i o a c t i v e  M a t e r i a l  I n v e n t o r y  

The l i c e n s e e  r e c e i v e s  10,000 c u r i e  shipments o f  t r i t i u m  a p p r o x i m a t e l y  e v e r y  
t h r e e  weeks. The shipments o r i g i n a t e  a t  t h e  Department o f  Energy Oak R idge 
N a t i o n a l  Labora to ry .  
Mound Labora to ry  t o  de te rm ine  t h e  r a d i o a c t i v i t y  c o n t e n t  b e f o r e  a r r i v i n g  a t  
t h e  l i c e n s e e .  The most r e c e n t  shipment a r r i v e d  on January  11, 1991. 
Licensee r e c o r d s  i n d i c a t e d  t h a t  t h e  c u r r e n t  i n v e n t o r y  o f  r a d i o a c t i v e  
m a t e r i a l  on s i t e  i s  a p p r o x i m a t e l y  58,528 c u r i e s ,  w h i c h  i s  w i t h i n  t h e  
l i c e n s e  l i m i t  o f  350,000 c u r i e s .  The l i c e n s e e ' s  i n v e n t o r y  i n c l u d e s  
approx ima te l y  5,257 c u r i e s  a s  waste i n  t h e  fo rm o f  s i l i c a  g e l  columns i n  
me ta l  cans (2,444 c u r i e s ) ,  t u b e  s tubs  and l e a k i n g  t u b e s  i n  m e t a l  cans 
(1,452 c u r i e s ) ,  a 5 5 - g a l l o n  drum c o n t a i n i n g  l e a k i n g  wands and s i g n s  
(932 c u r i e s ) ,  two boxes o f  s i g n s  r e t u r n e d  f r o m  cus tomers  (400 c u r i e s ) ,  
and 60 two-ga l l on  cans o f  t u b e  s tubs  (0.48 c u r i e s ) .  

The shipments a r e  s e n t  t o  t h e  Department o f  Energy 
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The inspector determined that since November, 1990, the licensee sent for 
disposal, 17,892 curies of tritium, in returned customers signs, to Shield 
Service, Inc. in Peterborough, Ontario, Canada. 
determined that the licensee made 13 shipments of other radioactive waste 
to the Hartford, Washington facility in 1990. 

The inspector also 

No violations were identified. 

6. Routine Surveys 

The inspector reviewed the records o f  the licensee's routine surveys of 
the tritium production facility, He noted that these surveys have been 
performed at the frequencies required by the license application and that 
the licensee had taken prompt corrective actions when contamination levels 
in excess of its action limits were identified. 

No violations were identified. 

7. , Airborne Re1 eases 

All building exhausts are comb'ned for discharge through a single stack, 
0.6m in diameter and 18m high. 
particulate, aqueous and gaseous forms of tritium is performed using filters 
and ethylene glydol bubblers in conjunction with an oxidizer furnace. 
filters and ethylene glycol solutions are changed and analyzed daily. 
licensee .has determined diffusion factors for the exhaust stream under 
predominant meteorological conditions (wind toward the southeast) and 
utilizes these factors to calculate the concentration of tritium released 
to unrestricted areas. 

Continuous monitoring of this stack for 

The 
The 

't 

-~ 
. . .  , 

Licensee records indicate that, during 1990, 209 curies of tritium were 
released as tritiated water vapor and 7,775 curies were released as gaseous 
tritium. The licensee's summary o f  releases are included as Attachment 3 .  
Using previously determined diffusion factors, the license determined that 
the concentration of tritium released to the unrestricted area was within 
the limits in 10 CFR 20.106. 

The licensee performs air sampling at the site boundary using impingers. 
The measured concentrations were in the range 0.2-6.5 E-9 microcuries per 
cubic centimeter in 1990. 
unrestricted areas i s  2 E-7 microcuries per cubic centimeter. 

The NRC limit f o r  tritium in air released to 

No violations were identified. 

. .. .. .. . . I . .. 
. .  

. .  
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8. Eva1 u a t i  on o f  P r e v i o u s  Sampl i n g  

I n  August 1990, t h e  l i c e n s e e  p r o v i d e d  t h e  NRC w i t h  w a t e r ' s a m p l e s  f rom each 
o f  i t s  o n s i t e  b o r e  h o l e s  and a l s o  f rom t h e  sampl ing  w e l l s  i n s t a l l e d  by 
Chem Nuc lea r  d u r i n g  i t s  sampling program i n  t h e  summer o f  1990. 
o f  t h e  Department o f  Energy R a d i o l o g i c a l  and Env i ronmenta l  L a b o r a t o r y  , 

ana lyses  i f  t h e s e  samples are  p r o v i d e d  i n  A t tachment  4. These r e s u l t s  a r e  
c o n s i s t e n t  w i t h  l i c e n s e e  mon i to r i ng .  

The r e s u l t s  

9. E x i t  I n t e r v i e w  

The i n s p e c t o r  and o t h e r  NRC s t a f f  met w i t h  t h e  i n d i v i d u a l s  i d e n t i f i e d  i n  
Paragraph 1 a t  t h e  conc lus ion  o f  t h e  i n s p e c t i o n .  The scope and f i n d i n g s  
o f  t h e  i n s p e c t i o n  were summarized. 



Attachment 1 

Combined I n s p e c t i o n  Repor t  Nos. 030-05980/91-001, 030-05982/91-001, 
030-05981/91-001, 030-08385/91-001 and 030-08444/91-001 

Most  Recent L icensee Analyses of  Subsur face Water Samples 



Attachment 1 

Most Recent L icensee Analyses o f  Subsur face  Water Samples 

Samp 1 e 

NRC 
U n r e s t r i c t e d  
Area L i m i t  

EPA D r i n k i n g  
Water L i m i t  

Eas te rn  
Res ident  i a1 
Western 
Res ident  i a1 
Ea s t La goo n 
Bore 1 
Bore  2 
Bore  3 
Bore  4 
Bore  5 
Bore  6 
Bore  7 
Bore 8 
Bore  9 
Bore  10 
Bore  12 
Bore  13 
Bore  14 
Bore  15 
Bore  16 
Bore 18 
Bore  19 
Bore  21 
Bore  22 
Bore  23 

Date 

December 1990 

December 1990 
August 1990 
December 1990 
December 1990 
December 1990 
October  1990 
November 1990 
November 1990 
November 1990 
January  1990 
October  1990 
February  1990 
September 1990 
September 1990 
March 1990 
July  1990 
A p r i l  1990 
August 1990 
June 1990 
May 1990 
August 1990 
May 1990 

Gross Be ta  
( p i c o c u r i e s  p e r  l i t e r )  . 

300 (Sr-90) 

8 (Sr-90) 

3 f 1  

3 2  1 
15 f 2 

15,3!IO f 300 
8,900 k 300 
1,323 f 100 
105 f 3 
41 k 8 

1,436 k 14 
36 k 2 
26 k 4 
21 f 3 
39 k 3 
26 f 2 
139 k 5 
0.1 k 0.5 
2 2 3  
2 k 2  
30 k 2 
92 k 3 

1,103 k 12 
2,390 k 20 

15 k 1 

,. 
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L o c a t i o n  o f  O n s i t e  Bore  Holes 



I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
# 
I 

I 

I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
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A u g u s t  1990 NRC Samples Analyzed by DOE 
Radiological and Environmental Sciences Laboratory 

' 

I Gross Beta 
I Picocuries  

Bore Per L i t e r  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
12 
13 
14 
15 
16 
18 
19 
21  
22 
23 
24 

A 
B 
C 
D 
E 
F 
G 
H 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

38,000 f 1,400 
8,200 4 300 

970 f 40 
30 f 5 
11 f 1 

900 f 50 

Gross Alpha 
Pi cocuri  e s  
Per Liter 

1.8 f 1.1 
1.1 f 0.8 
1.1 f 0.8 

10 k 2 
17 f 4 

0 f 0.9 

H-3 I Sr-90 I 
Picocuri  e s  
Per L i t e r  

18,400 f 500 
10,300 t 400 
26,100 f 700 
17,300 k 500 
5,500 k 300 
6.400 f 300 

16 f 5 
116 f 10 
45 f 6 
Z f  4 
9; k 4 

. l o  f 4 
O f  4 

4 f 2 I 10,000 f 400 
0 f 0.9 I 50,000 f 1000 

4.6 k 1.5  I 8,700 f 400 

0.3 f 0.8 I 12,400 f 400 
0.8 f 0.9 1 30,500 k 700 

-1.1 f 1.0 I 17,800 f 500 

-1.1 f 0.9 I 6,200 f 300 

Picocur i e s  I 
Per L i t e r  I 

I 
18,800 f 7001 
4,900 f 200 I 

540 f 20 I 
I 
I 

490 f 20 I 
1 4 f  3 1  
1 5 5  3 1  
1 2 k  2 1  
2 4 k  2 1  
2 3 k  3 1  

I 
I 

--- 
--- 

--- 
--- 

I --- 
I 

1 7 f  3 1  
129 f 7 I 
360 f 16 I 

I 
I 

1 3 2  3 1  
O f  2 1  

1.4 f 2.11 
60 f 41 
28 f 31 

I 
5 ?: 21 

1.7 2 2.11 
I 

--- 

--- 
. --- 
1 0 f  2 1  i - 

--- 

--- 
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