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REQUEST FOR INFORMATION ON THE FEED MATERIALS PRODUCTION 
CENTER (FMPC) FERNALD, OHIO 

02/04/1987 

- DOE METZENBAUM - 

+--+-/ 7 
LETTER 



The Honorab le  Howard 1.1. bletzenbaum 
10411 F e d e r a l  B u i l d i n g  
C i n c i n n a t i ,  Ohio 45202 

A t t n :  P a t r i c i a  Phelan 

Dear M s .  P h e l a n :  

REQUEST F O R  INFORHATION ON Tl lE  F E E D  HATERIALS P R O D U C T I O N  C E N T E R  
(FHPC) - F E R N A L D ,  OHIO 

R e f e r e n c e  i s  made t o  y o u r  [ Ieceniber  2 4 ,  1 9 8 6 ,  l e t t e r  t o  t h e  
Depar tment  of  Energy ( D O E )  r e g a r d i n g  t h e  above s u b j e c t .  

I t e m  1 o f  y o u r  l e t t e r  r e q r i e s t e d  I I a i i y  r e p o r t s  c o m p l e t e d  a s  a 
r e s u l t  of i n v e s t i g a t i o n s  i n t o  t h e  l e a k  o f  r a d i o a c t i v e  d u s t  from 
t h e  F e r n a l d  P l a n t . "  A s  a r e s u l t  o f  c l a r i f i c a t i o n  d i s c u s s i o n s  
between y o u r s e l f  a n d  Rick C o l l i e r  o f  niy s t a f f ,  we a r e  p r o v i d i n g  
you  a c o p y  o f  D O E - O R O - 8 5 5  " I n v e s t i g a t i o n  o f  S e p t e m b e r - D e c e m b e r  
1984 P l a n t  9 Excess ive  U r a n i u m  E m i s s i o n s ,  FMPC."  T h i s  i n v e s t i g a -  
t i o n  c e n t e r s  around a n  i n c i d e n t  o f  c o n t i n u e d  h i g h e r  t h a n  normal 
a i r  p o l l u t a n t  e m i s s i o n s  w h i c h  o c c u r r e d  i n  P l a n t  9 o f  t h e  F M P C  
from a p p r o x i m a t e l y  mid-Septenil)or 1984 t o  Deceniber 7 ,  1984. T h i s  
i s  t h e  s p e c i f i c  r e p o r t  you r e q u e s t e d .  

E x i s t i n g  p l a n t  r e c o r d s  were r-esearclietl t o  d e t e r m i n e  i f  a d d i t i o n a l  
s i g n i f i c a n t  i n c i d e n t s  i r i vo l  v i i i y  I i i g h e r  t l i a r i  e x p e c t e d  s t a c k  l o s s e s  
o f  u ran ium o c c u r r e d .  This r e s e a r c h  i r i d i c a t e d  t h r e e  r e l e a s e s  a s  
f o l l o w s :  

D A T E  - U R A f l I U f I  -- LOSS I f l  K I L O G R A N S  

June  1981 
September  1981 

J u n e  1 9 8 2  

59  
230  
103 

A l l  o f  t h e  above  r e l e a s e s  r e s u l t e d  froni n i a l f u n c t i o n s  of  t h e  d u s t  
c o l  l e c t o r / f i l t e r  system. These a r e  t h e  o n l y  r e l e a s e s  between t h e  
p e r i o d  1 9 8 0  t o  p r e s e n t  i n  w h i c h  more t h a n  20  k i l o g r a m s  o f  u r a n i u m  
a r e  i n v o l v e d  i n  a r e l e a s e .  

Bate Esc:d - ' 3 
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t r u s t  t h i s  i n f o r m a t i o n  w i l l  b e t t . e r  h e l p  y o u  r e s p o n d  t o  
o M s .  Angela Wessels i n q u i r y .  . If D O E  can be o f  a d d i t i o n a l  
s s i s t a n c e ,  p l e a s e  l e t  me k n o w .  

James A .  Reafsnyder 
S i t e  Manager 

Enclosure:  
A s  s t a t e d  above 

c c  w/o e n c l :  
A 1  Knight,  C P - 3 5 ,  F O R S  

bcc w / o  e n c l :  
B i l l  Bibb, D P - 8 0 ,  O R 0  
Betsy  Jordan,  D P - 1 2 2 ,  OR0 
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A ~ O :  SE-334, SE-34, DP-81 - INVESTIGATION OF E N R I C H E D  URAKIUX RELEASE AT ME FEED RATERIALS PRODLk?ION 

C E K E R  - S E P T E H S E R  4 TO DECEPJER 7, 1984 

Joa La Crone, Hanagar, Oak Ridge  O p e r a t l o n r  Office 

As i n s t r u c t e d  by your l e t t e r  d a t e d  December 10, 1984, I Type 8 
l n v r s t l g a t l o n  of the September t o  December 1984 uranium release from 
P l a n t  9 was perfonned  d u r i n g  the .period December 11, 1984, t o  Januar). 18, 
1985. 
Cauncl l ,  tho malntenanci workers ( m i l l w r i g h t s )  were n u t  a v a i l a b l e  f o r  
lntrrvleu u n t l l  January  17 and hence a delay was necessary t o  colaglgte the 
d r a f t .  

Due t o  the poritlon taken  by the Ferna ld  Atomlc Trades a n d  Labor 

On Dtcahar 15 and 19, 1984, and Januar)) 18, 1985, b r i e f i n g s  yare huld with 
the P l a n t  Hanager a n d l o r  the A s s f s t a n t  Manager t o  a d v l s e  t h e r r  of the 
pertinent fac ts  d f s c o v e r r d  ~ I I  the I n v e s t i g a t i o t t .  
a p p r o v a l  are tha f lnal  d r a f t  o f  t h e  i n v e s t l g a t i o n  n p o r t  and the 
e c o n m r n d a t t o n s  of the board. - 

’ 

Attached for revlff a n d  

. 

Attachments :  
1. Recomacndati onr 
2. Report 

7 J o h n  Re H a r t l n ,  C h a i r s n  
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5 .  DOE/CRD s b l d  evaluate its rrn apFrd.;il progrwrs and rake corrections as 
necessary to assure that the scope, de?th, quslicy,  and follouup are d f i -  
cient to  l d e n t l f y  a d  resolve significanc envLnmnCa1 problem. Re\"- 
DOEIORO envimmntal ard qjalicy assutmce appraisals of NU failed to 
identify pgrermratic or tedmical problems Led to chis emission. 
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- ..I_. S C O P E  O F  I N V E S T I G A T I O N  

23.84 ; 

A s  a r e s u l t  o f  d n  excess ive  r e l 2 a s e  o f  s l i g h t l y  en r i ched  u r a n i u m  
f r o m  t h e  Feed H a t e r i a l  Product ion  C e n t e r ,  P l a n t  9 d u s t  c o l l e c t i o n  
sys tem d u r i n g  September-December 1 9 8 4 ,  a t y p e  B i n v e s t i g a t i o n  was 
i n i t i a t e d  i n  accordance w i t h  DOE Order  5484 .1 .  The i n v e s t i g a t i o n  
b o a r d  was charged  with a s s e s s i n g  t h e  s i t u a t i o n  a n d  de t e rmin ing  
causa l  f a c t o r s  which c o n t r i b u t e d  s i g n i f i c a n t l y  t o  t h e  r e l e a s e  
( E x h i b i t  - 1 ) .  

The board assembled f a c t s  a n d  f i n d i n g s  by conduc t ing  i n t e r v i e w s ,  
i n s p e c t i n g  p l a n t  f a c i l i t i e s ,  c o n s u l t i n g  w i t h  a teaq o f  baghouse 
e x p e r t s ,  and conduct ing  phys ica l  t e s t s  o n  s i t e .  The d a t a  was 
a n a l y z e d  i n  p a r t  by u t i l i z i n g  t h e  Management Over s igh t  and Risk 
T r e e  ( W R T )  C h a r t ,  i d e n t i f y i n g  causa l  f a c t o r s ,  and us ing  change 
a n a l y s i s .  Based u p o n  t h e s e  i n v e s t i g a t i v e  t e c h n i q u e s ,  judgment of 
needs were  p repa red .  

- 5 -  



11.  SUMMARY 

4 

O n  Oecember 7 ,  1 9 8 4 ,  N L O ,  I n c . ,  c o n t r a c t  manager o f  t h e  Feed 
M a t e r i a l s  Product ion  Center  ( F X P C ) ,  r e p o r t e d  t o  t h e  Department o f  
E n e r g y ' s  O a k  Ridge Opera t ion  O f f i c e  (UOE/090) t h a t  t h e r e  h a d  b e e n  
a n  e x c e s s i v e  a n d  u n a n t i c i p a t e d  a m o u n t  o f  uranium emiss ions  t o  t h e  
a i r .  The l o s s  was r epor t ed  t o  have occurred  froin t h a  P l a n t  9 
o p e r a t i a n s  from approximate ly  mid-September t o  December 6 ,  1 9 8 4 .  

D O E / O K O  made r e p o r t s  t o  t h e  N a t i o n a l  Response Center  a n d  s e v e r a l  
S t a t e  o f  O h i o  h e a l t h  a n d  envi ranmenta l  p r o t e c t i o n  a g e n c i e s ,  
p u r s u a n t  t o  t h e  p r o v i s i o n s  o f  t h e  Comprehensive Environmental  
Response ,  Compensation a n d  L i a b i l i t y  Act on Oecember 7, 1984. The 
l o s s  has  been determined t o  have been 123 .9  ki lograms o f  s l i g h t l y  
e n r i c h e d  u r a n i u m ,  emi t t ed  f r o m  some time a f t e r  September 11, 1984 
t h r o u g h  t h e  e a r l y  m o r n i n g  o f  December 7 ,  1 9 8 4 .  

The e x c e s s  emiss ions  caused no  d i s c e r n a b l e  impacts  o f f s i t e .  A n  
i n t e n s i v e  i n - v i v o  whole b o d y  count  o f  P l a n t  9 workers i n d i c a t e s  
t h a t  none have i n c o r p o r a t e d  a n  amount o f  uranium i n  t h e i r  lungs  i n  
e x c e s s  o f  a l l owab le  s t a n d a r d s .  Apparent ly  much o f  t h e  u r a q i u m  a n d  
o t h e r  r e l e a s e d  p a r t i c u l a t e  m a t t e r  was d e p o s i t e d  on  t h e  roof o f  
P l a n t  9 or  i n  t he  one t o  t w o  thousand f o o t  w i d e  b u f f e r  a r ea  which 
s u r r o u n d s  t h e  Fi IPC p rocess  b u i l d i n g s .  

D u r i n g  t h e  i n c i d e n t ,  s t a c k  sampler  r e s u l t s  a n d  r a d i a t i o n  d e t e c t o r  
r e a d i n g s  t o l d  NLO o p e r a t i n g  pe r sonne l  a n d  environmental  p r o t e c t i o n  
p r o f e s s i o n a l s  t h a t  t h e  d u s t  c o l l e c t o r  system was n o t  o p e r a t i n g  
p r o p e r l y .  N L O  personnel  r e p e a t e d l y  opened t h e  baghouse and f r o m  a 
v e r y  l i m i t e d  o u t s i d e  vantage p o i n t ,  looked f o r  e x c e s s i v e  d u s t .  
They d i d  not  s e e  e x c e s s i v e  d u s t ,  d i scoun ted  t h e  s t a c k  sampler 
r e s u l t s  a n d  r a d i a t i o n  d e t e c t o r s ,  and con t inued  t o  o p e r a t e .  
Evidence  sugges' ts  t h a t  a b a g  was l o o s e  i n  a d i f f i c u l t  t o  s e e  a r e a  
i n  t h e  baghouse d u r i n g  t h i s  t ime a l lowing  e x c e s s i v e  emiss ions  t o  
e s c a p e .  

NLO does n o t  have an e f f e c t i v e  p r o g r a m  f ro in  which t o  c l o s e l y  
mon i to r  a n d  c o n t r o l  u r a n i u m  emis s ions  t o  as low as reasonably  
a c h i e v a b l e  ( A L A R A ) .  The r e s u l t s  o f  s t a c k  sampling a n d  r a d i a t i o n  
d e t e c t o r  e x c u r s i o n s  were n o t  suppor t ed  w i t h  p r o f e s s i o n a l  
a s s e s s m e n t s  o f  t he  consequences of cont inued  o p e r a t i o n s  i n  a 
manner t o  f a c i l i t a t e  sound management d e c i s i o n s .  

A n a l y s i s  o f  i n v e s t i g a t i v e  d a t a  p e r t a i n i n g  t o  t h e  NLrJ uranium 
r e l e a s e  r e v e a l s  t h e  f o l l o w i n g  c o n d i t i o n s  as probable  causa l  
f a c t o r s  i n  t h e  i n c i d e n t :  

1. The lack  o f  adequate  b a g  procurement s p e c i f i c a t i o n s  a n d  
r e c e i p t  i n s p e c t i o n s  t o  a s s u r e  p rope r  b a g  l eng th  requi  Pements 
a n d  s h r i n k a g e  t o l e r a n c e s .  This  o v e r s i g h t  proved c r i t i c a l  
s i n c e  w o o l  baghous? f a b r i c ,  s u b j e c t  t o  s h r i n k a g e ,  was used t o  
f i l t e r  e f f l u e n t s  from i~ ran ium c a s t i n g  suppor t  o p e r a t i o n s  w i t h  
h i g h  rnois ture  c o n t e n t .  

- 6 -  1 h 
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The d e t e r i o r a t e d  c o n d i t i o n  o f  t h e  baghouse w i t h  h o l e s  i n  i n l e t  
ductwork,  worn gaske t s  o n  f l a n g e s  a n d  maintenance p o r t s ,  a n d  
f l a n g e s  n o t  comple te ly  b o l t e d  u p  r e s u l t e d  i n  s i g n i f i c a n t  a i r  
a n d  mo i s tu re  i n l e a k a g e ,  thereby  c o n t r i b u t i n g  t o  w o o l  bag 
s h r i n k a g e ,  f a b r i c  c logging  ( b l i n d i n g )  a n d  genera l  l o s s  o f  
e f f i c i e n c y .  

The b l o w  r i n g  assembly c o n t a c t s  t h e  bags when o p e r a t i n g .  Th i s  
a b r a s i v e  c o n t a c t  c o n t r i b u t e s  t o  b a g  f a i l u r e s .  The c o n t a c t  o f  
t h e  b l o w  r i n g  nozz le  assembly w i t h  improperly i n s t a l l e d  a i r  
s e a l s  may t e a r  s e a l s  a n d  r i p  o f f  r e t a i n e r s .  The s e a l  r e t a i n e r  
a s  ac t ed  upon by  t h e  moving b l o w  r i n g  may then d i s l o d g e  o r  r i p  
b a g s .  

The bay c o n n e c t o r s  depend e x c l u s i v e l y  upon t h e  t e n s i o n  
provided  by s t e e l  s p r i n g s  sewn i n t o  t h e  bags a n d  s t r e t c h e d  
ove r  s u p p o r t i  ve f l a n g e s  w i t h o u t  a n  e x t e r n a l  s t e e l  hose clamp 
b a n d .  

Over r e l i a n c e  u p o n  a l i m i t e d ,  v i s u a l  i n s p e c t i o n  f r o m  a s i n g l e  
p o r t  t o  a s c e r t a i n  uranium breakthrough a n d  b a g  f a i l u r e s  f o r  a 
l a r g e ,  c l o s e  pack 45 b a g  a r r a y .  

F a i l u r e  t o  r e s t r i c t  baghouse o p e r a t i o n s  based u p o n  a v a i l a b l e  
s t a c k  sample a n d  r a d i a t i o n  d e t e c t o r  r e s u l t s .  

The lack of an e f f e c t i v e  p r o g r a m  from which t o  c l o s e l y  moni tor  
and c o n t r o l  u r a n i u m  emiss ions  t o  a s  low as reasonably  
a c h i e v a b l e  ( A L A R A ) .  . 

The absence  o f  m i n o r  event  r e p o r t s  o r  e f f e c t i  V I ?  communications 
t o  middle a n d  upper N L O  management r ega rd ing  t h e  u r a n i u m  
emis s ions  a s  they  occur red .  

The lack  o f  p roper  bags a n d  a i r  s e a l s ,  t o g e t h e r  w i t h  t h e  s h o r t  
a l l o w a b l e  t ime ( s t a y  t i m e s )  t o  work i n  t h e  r a d i a t i o n  zone 
c r e a t e d  by t h e  b a g s ,  w i t h  very l i t t l e  working space  may have 
r e s u l t e d  i n  bags coming l o o s e  d u r i n g  a n d  a f t e r  maintenance.  

The s a f e t y  a n a l y s i s  p r o g r a m  has not y e t  e v a l u a t e d  baghouse 
f a i l u r e  i n  s u f f i c i e n t  d e t a i l  t o  f e r r e t  o u t  problems which 
c o n t r i b u t e d  t o  t h i s  u r a n i u m  r e l e a s e .  

The f a i l u r e  o f  t h e  D O E  O a k  Ridge f u n c t i o n a l  a p p r a i s a l  program 
t o  f e r r e t  ou t  a n d  a s s u r e  t h a t  such causa l  f a c t o r s  were 
e l i m i n a t e d .  
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K G R O U N D  N F O R M A T I O N  

The Feed M a t e r i a l s  Product ion  Center  ( F : 4 P C )  i s  a n  i n d u s t r i a l  
f a c i l i t y  owned b y  t h e  United S t a t e s  Department o f  Energy 
( D O E ) .  The f a c i l i t y  i s  l o c a t e d  o n  a 1 ,050-ac re  s i t e  a b o u t  20 
m i l e s  nor thwes t  o f  d o w n t o w n  C i n c i n n a t i ,  Ohio. Seve ra l  r u r a l  
communities a r e  1 - 3  mi l e s  a w a y .  F igure  1 i s  a map of  t h e  
a r e a .  

The Feed M a t e r i a l s  Product ion  Center  was c o n s t r u c t e d  in  t h e  
e a r l y  1950s t o  conve r t  uranium o re  c o n c e n t r a t e s  a n d  r e c y c l e  
m a t e r i a l s  t o  e i t h e r  uranium ox ides  or uranium i n g o t s  a n d  
b i l l e t s  f o r  machining o r  e x t r u s i o n  i n t o  t u b u l a r  form f o r  
p r o d u c t i o n  r e a c t o r  fue l  c o r e s  a n d  t a r g e t  f u e l  e lement  
f a b r i c a t i o n .  Following t h e  i n i t i a l  $117 m i l l i o n  c o n s t r u c t i o n  
p r o j e c t ,  a n  approximate 560  m i l l i o n  expans ion  o c c u r r e d  in  t h e  
mid-1950s.  Metal d e l i v e r i e s  peaked in 1 9 6 0  a t  app rox ima te ly  
10 ,000  m e t r i c  t o n s  u r a n i u m  ( M T U )  a n d  then  i n  1 9 6 4  began t o  
d e c l i n e  t o  a low i n  1975 o f  a b o u t  1 , 2 3 0  M T U . *  I t  was d u r i n g  
t h e  1970s t h a t  c o n s i d e r a t i o n  was g i v e n  t o  c l o s i n g  t h e  F M P C ,  s o  
c a p i t a l  improvements a n d  s t a f f i n g  were minimized.  From 1 9 7 2  
t h r o u g h  1 9 7 9 ,  t h e  average  annual o p e r a t i n g  a n d  c a p i t a l  f u n d s  
a u t h o r i z e d ,  i n  FY 1983 d o l l a r s ,  were $ 2 7 . 5  m i l l i o n  a n d  $ 0 . 7  
m i l l i o n ,  r e s p e c t i v e l y .  The s t a f f i n g  l e v e l ,  which peaked a t  
2 ,891  i n  1956, s lowly d e c l i n e d  over  t h e  same p e r i o d  f r o m  6 6 2  
i n  1 9 7 2  t o  538 i n  1 9 7 9 .  Then i n  FY 1981, d i r e c t i o n  was g'iven 
t o  p l an  t h e  CenteP ' s  r e s t o r a t i o n  t o  accommodate p r o j e c t e d  
p roduc t  requi rzments  t h a t  were t o  grow t o  nea r  t h e  C e n t e r ' s  
o r i g i n a l l y  i n s t a l l e d  c a p a c i t y .  'vlhat f o l lowed  was 
s i g n i f i c a n t l y  i n c r e a s e d  p roduc t ion  l e v e l s ,  r a p i d  s t a f f  b u i l d u p  
i n  many a r e a s  a n d  implementat ion o f  a m a j o r  f a c i l i t i e s  
r e s t o r a t i o n  p r o g r a m .  As o f  t h i s  d a t e ,  accomplishments  i n c l u d e  
p r o d u c t i o n  o u t p u t  o f  3 t imes  t h e  1 9 7 9  l e v e l ,  a s t a f f  i n c r e a s e  
f r o m  5 3 8  t o  a b o u t  1 0 0 0 ,  a n d  t h e  i n i t i a t i o n  o f  ove r  $ 7 0  m i l l i o n  
of c a p i t a l  f a c i l i t y  improvements. 

N L O ,  Inc:-(NLO) i s  a s u b s i d i a r y  o f  NL- I n d u s t r i e s ,  New Y o r k ,  
New Y o r k ,  a n d  has been t h e  c o n t r a c t  manager o f  t h e  F M P C ,  f o r  
t h e  D O E  a n d  i t s  p redecesso r  a g e n c i e s ,  s i n c e  c o n s t r u c t i o n  a n d  
p r o d u c t i o n  began i o  1951. 

I n  r e c o g n i t i o n  o f  t h e  r e v i t a l i z e d  missiorl o f  t h e  F ; 4 P C ,  t h e  
Manager, Oak Ridge O p e r a t i o n s ,  c h a r t e r e d  a Task Force o n  
Review o f  Opera t ions  a t  t h e  F M P C .  T h e  Task Force  reviewed t h e  
c u r r e n t  o p e r a t i o n s  a n d  p l a n n i n g  g f  NLfJ t o  meet i t s  f u t u r e  
r e s p o n s i b i l i t i e s .  Among t h e  a r e a s  examined w e r e :  

* A Inecric i o n  i s  1 0 0 0  ki.lograms ( X g s )  o r  2 2 0 0  pounds. 
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0 Environmental P r o t e c t i o n  

0 R a d i a t i o n  P r o t e c t i o n  a n d  Employee Exposure 

9 Vanagement's Commitment t o  Aggress ive ly  Implement 
Required Changes 

The Task Force r e p o r t  o f  June 1984 r e s u l t e d  i n  s e v e r a l  
envi ronmental assessments  and judgments o f  need re1 a t i  n g  t o  
N L O  i n i t i a t i v e ,  r e g u l a t o r y  compl iance ,  i n t e r n a l  a n d  e x t e r n a l  
communi c a t i o n ,  a n d  t r a i n i n g .  

I n  a d d i t i o n ,  D O E  O a k  Ridge Opera t ions  conducts  p e r i o d i c  
a p p r a i s a l s  i n  such f u n c t i o n a l  a r e a s  a s  Envrionrnental 
P r o t e c t i o n  a n d  Q u a l i t y  Assurance.  Reviews o f  t h e  most r e c e n t  
a p p r a i s a l s  in t h e s e  f u n c t i o n a l  a r e a s ,  however, revea l  
e s s e n t i a l l y  n o  f i n d i n g s  p e r t a i n i n g  t o  t h e  programm,atic 
d e f i c i e n c i e s  l e a d i n g  t o  t h i s  i n c i d e n t .  

T o d a y ,  t h e  p r i n c i p a l  product  from F H P C  o p e r a t i o n s  i s  u r a n i u m  
metal i n  va r ious  physical  f o r m s  h a v i n g  s e v e r a l  s t anda rd  
i s o t o p i c  assays  a n d  p u r i t y  c o n t r o l l e d  a t  a h i g h  l e v e l .  
A l t h o u g h  some metal i s  shipped d i r e c t l y  t o  DOE f a c i l i t i e s  a t  
Oak Ridge,  Tennessee,  a n d  Rocky F l a t s ,  Colorado ,  most o f  t h e  
p roduc t ion  s t ream metal i s  c a s t  i n t o  i n g o t s ,  which a r e  
c e n t e r - d r i l l e d  a n d  surface-machined f o r  e x t r u s i o n  i n t o  t u b e s  
on t h e  D O E  e x t r u s i o n  p res s  f a c i l i t i e s  l o c a t e d  a t  t h e  RMI 
Company, Ash tabu la ,  Ohio. Some e x t r u s i o n s  a r e  r e t u r n e d  t o  t h e  
F M P C ,  where tube  blanks undergo h e a t  t r e a t i n g  a n d  f a b r i c a t i o n  
i n t o  t a r g e t  element cores  f o r  D O E  r e a c t o r s  a t  t h e  S a v a n n a h  
River  P l a n t  ( S R P ) ,  Aiken, S o u t h  C a r o l i n a .  Other ex t ruded  
m a t e r i a l  i s  f u r t h e r  processed  i n t o  f u e l  b i l l e t s ,  v i a  an  u p s e t  
f o r g e  o p e r a t i o n  a t  R M I ,  f o r  shipment t o  t h e  R ich land ,  
Washington, s i t e .  B o t h  f u e l  c o r e s  a n d  t a r g e t  e lements  a r e  
used i n  government r e a c t o r s  f o r  t h e  g e n e r a t i o n  o f  e l e c t r i c i t y  
and t h e  product ion  o f  plutonium. 

This  i n v e s t i g a t i o n  c e n t e r s  a r o u n d  a n  i n c i d e n t  o f  con t inued  
h i g h e r  t h a n  n o r m a l  a i r  p o l l u t a n t  emis s ions  which occur red  i n  
P l a n t  9 o f  t h e  F M P C  f r o m  approximate ly  mid-September 1984 t o  
December 7 ,  1984. P l a n t  9 ,  a l s o  k n o w n  a s  t h e  Spec ia l  P roduc t s  
P l a n t ,  i s  a one a n d  a h a l f  s t o r y  b u i l d i n g  w i t h  a ground f l o o r  
a r e a  o f  4 8 , 5 0 0  squa re  f e e t .  I L S  p r i n c i p a l  c a p a b i l i t i e s  a??: 

0 t h e  m a c h i n i n g  o f  a s - c a s t  i n g o t s  a n d  b i l l e t s  p r i o r  t o  
e x t t u s i o n  

o t h e  r eme l t iny  a n d  c a s t i n g  o f  u r a n i u m  metal i n t o  l a r g e  
d i  ameter  i n g o t s  

o t h e  chemical decladdirlg o f  u n i r r a d i a t e d  f u e l  e lements  

- 9 -  * 1 4  



o misce l l aneous  s p e c i a l i z e d  o p e r a t i o n s  t o  s a t i s f y  
non- rou t ine  r e q u e s t s .  

C u r r e n t l y ,  o p e r a t i o n s  i n  P l a n t  9 p r i m a r i l y  invo lve  machining 
u r a n i u m  metal p i e c e s  a n d  c a s t i n g  l a r g e  i n g o t s  u p  t o  1 3  i nches  
i n  d i a m e t e r ,  2 5  i n c h e s  i n  l e n g t - h ' a n d  weighing u p  t o  900  
ki lograms o f  uranium. A l l  i n g o t s  c a s t  i n  P l a n t  9 a r e  f o r  
supply ing  t h e  e n r i c h e d  N- reac to r  c o r e  requirement  f o r  t h e  
R ich land ,  W a s h i n g t o n ,  p lutonium product ion  r e a c t o r .  The 
average  enrichment  o f  t h e  i n g o t s  i s  about 0.98 pe rcen t  i n  
uranium-235 c o n t e n t .  N a t u r a l  u r a n i u m  i s  0 . 7 2  pe rcen t  in  t h e  
2 3 5  i s o t o p e .  

The o r g a n i z a t i o n  of N L O  d i r e c t l y  p e r t i n e n t  t o  t h e  P l a n t  9 
excess  emis s ions  i s  shown i n  F i g u r e s  2 ,  3 ,  4 ,  5, a n d  6. 
f i g u r e  2 i s  t h e  "Execu t ive  G r o u p " ,  i n c l u d i n g  t h e  P l a n t  
Manager. F i g u r e  3 i s  t h e  "Heal th  a n d  S a f e t y "  Organ iza t ion .  
F igu res  4 a n d  5 t r a c e  t h e  management c o n t r o l  t h r o u g h  t o  t h e  
P l a n t  9 a r e a  a n d  s h i f t  s u p e r v i s o r s .  F igu re  6 i s  t h e  " Q u a l i t y  
Cont ro l  I' organi  z a t i o n .  

The o p e r a t i o n  i n  P l a n t  9 which i s  o f  i n t e r e s t  i n  t h i s  
i n v e s t i g a t i o n  i n v o l v e s  t h e  t w o  uranium remelt  fu rnaces  a n d  
t h e i r  a s s o c i a t e d  s u p p o r t  o p e r a t i o n s  i n c l u d i n g  c r u c i b l e  
l o a d i n g ,  c r u c i b l e  b u r n o u t ,  a n d  i n g o t  s e p a r a t i o n .  A schemat i c  
d r a w i n g  i s  p rovided  as  F i g u r e  7. The two remel t  f u r n a c e s  a r e  
a l s o  known as t h e  N- reac to r  f u r n a c e s .  They a r e  vacuum 
i n d u c t i o n  f u r n a c e s  which melt u r a n i u m  metal t h r o u g h  t h e  a c t i o n  
o f  a n  e l e c t r i c a l l y  g e n e r a t e d  magnet ic  f i e l d .  The b u r n o u t  
f a c i l i t y  c o n s i s t s  o f  a number o f  work s t a t i o n s  a t  which empty 
g r a p h i t e  c r u c i b l e s  f r o m  t h e  N-reac tor  f u r n a c e s  a r e  s u b j e c t e d  
t o  a n a t u r a l  g a s  f lame which b u r n s  o u t  i m p u r i t i e s  such a s  
s t r a y  u r a n i u m  d u s t  a n d  l o o s e  g r a p h i t e .  An i n g o t  s e p a r a t i o n  
p rocess  i s  nearby t o  t h e  f u r n a c e s  t o  s e p a r a t e  t h e  f u r n a c e  
c a s t i n g s  from t h e i r  molds. F o r  most o f  c a l e n d a r  y e a r  1 9 8 4 ,  
t h e  p roduc t ion  r a t e  o f  t h e  above o p e r a t i o n s  was 1 , 4 0 0  t o  1 , 5 0 0  
m e t r i c  t o n s  o f  uranium pe r  y e a r ,  c o n s i s t i n g  o f  t h r e e  s h i f t s  
p e r  d a y ,  f i v e  days pe r  week, f i f t y  weeks pe r  y e a r  ( 6 0 0 0  

- .  h o u r s ) .  The two f u r n a c e s  produce from e i g h t  t o  n ine  c a s t i n g s  
pe r  twen ty - fou r  hours .  A b o u t  907 Kg (2000 pounds)  o f - m a t e r i a l  
a r e  charged t o  t h e  f u r n a c e s  per  hea t .  

Air p o l l u t a n t s  a r e  g e n e r a t e d ,  w i t h  v a r y i n g  d e g r e e s ,  from a l l  
o f  t h e  p r o c e s s e s  a s s o c i a t e d  w i t h  t h e  N-reactor  f u r n a c e s .  I n  
o r d e r  t o  minimize or e l i m i n a t e  t h e  p o t e n t i a l  f o r  exposure  o f  
t h e s e  p o l l u t a n t s  t o  t h e  w o r k  f o r c e  which o p e r a t e s  t h e  f u r n a c e s  
a n d  t h e i r  s u p p o r t  f a c i  1 i t i e s ,  t h e  p rocesses  a r e  e i t h e r  
e n c l o s e d ,  hooded o r  occur  i n  v e n t i l a t e d ,  c l o s e d - i n  booths .  
These measures d r a w  t h e  a i r  p o l l u t a n t s  i n t o  a c e n t r a l  duc t  
towards t h e  o u t s i d e  o f  t h e  b u i l d i n g  f o r  c l e a n i n g  b y  a d u s t  

- 10 - 1 5  * 
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c o l l e c t o r .  The n a t u r e  o f  t h e  emiss ions  i s  t h a t  o f :  ( a )  a 
f i n e  uranium m e t a l  fume *dhich q u i c k l y  o x i d i z e s  t o  a f i n e  b lack  
powder, U 3 0 8 ,  ( " b l a c k  o x i d e " ) ;  ( b )  small  uranium m e t a l  c h i p s  
s t r u c k  loos2  from c r u c i b l e  c l e a n i n g  o r  i n g o t  s e p a r a t i o n ;  ( c )  
g r a p h i t e ,  ( a  black s o l i d ) ,  f r o m  t h 2  "bu rnou t "  o p e r a t i o n ;  a n d  
( d )  n i t r o g e n  o x i d e s ,  water  a n d  carbon d i o x i d e  from the  
combustion o f  n a t u r a l  gas used i n  burnout .  I t  should be noted 
t h a t  small  p ieces  o r  f i n e  p a r t i c l e s  o f  uranium m e t a l  t end  t o  
be pyrophor ic .  T h a t  i s ,  they  r i l l  spontaneous ly  sgark a n d  
b u r n  i n  a chemical r e a c t i o n  i n  a i r  t o  f o r m  t h e  black ox ide .  
The va r ious  p a r t i c u l a t e  p o l l u t a n t s  desc r ibed  above a n d  
conveyed t o  t h e  d u s t  c o l l e c t o r  a r e  genera ted  a t  a n  approximate  
r a t e  o f  59 Kgs ( 1 3 0  l b s )  pe r  twen ty - fou r  h o u r  d a y .  The 
m a t e r i a l  t h a t  e v e n t u a l l y  r e a c h e s  t h e  ambient a i r  h a s  been 
measured i n  r ecen t  m o n t h s ,  t o  c o n s i s t  o f  a b o u t  55 p e r c e n t  
u r a n i u m .  A s u b s t a n t i a l  a m o u n t  o f  t h e  p a r t i c u l a t e s  g e n e r a t e d ,  
t h e r e f o r e ,  a r e  n o t  u r a n i u m  ox ide .  

Assoc ia t ed  w i t h  t h e  P l a n t  9 r eme l t  f u r n a c e  o p e r a t i o n s  i s  a 
H o f f m a n  brand H i g h  Vacuum Genera to r  which produces a vacuum i n  
and around m o s t  o f  t h e  i n d u s t r i a l  p rocesses  s e r v i n g  t h e  r eme l t  
f u r n a c e s  a n d  t h e i r  r e l a t e d  u n i t  o p e r a t i o n s .  This  vacuum 
c o l l e c t s  secondary emis s ions  a n d  s t r a y  dus t  t h a t  m i g h t  be 
gene ra t ed  a n d  s e r v e s  much t h e  same purpose as a v a c u u m  c l e a n e r  
i n  t h e  home. A b o u t  44 Kgs ( 9 7  l b s )  o f  uranium, as U308,  i s  
c o l l e c t e d  i n  a n  average  24  hours  by  t h e  Hoffman u n i t .  

As d e s c r i b e d  above, t h e  pr imary p rocess  o p e r a t i o n s  g e n e r a t e  
a i r  contaminants  which a r e  drawn i n t o  a duct'. This  duct  l e a d s ,  
o u t s i d e  t h e  b u i l d i n g  t o  an American Air F i l t e r  b r a n d  Model 8 
"Amerjet"  dus t  c o l l e c t o r  (See  P h o t o  1 ) .  This  c o l l e c t o r  a n d  i t s  
emiss ion  s t ack  i s  k n o w n  as  s o u r c e  G 9 N l - 1 0 3 9 ,  a t  t h e  F M P C ,  as 
we1 1 .  

T h e  dus t  c o l l e c t o r  s e r v i n g  t h e  F M P C  P l a n t  9 remel t  f u r n a c e s  i s  
a baghouse- type dus t  c o l l e c t o r  which c a p t u r e s  p a r t i  c u l a t 2  
m a t t e r  gene ra t ed  as  t h e  r e s u l t  o f  t h e  o p e r a t i o n  o f  t h e  r eme l t  
f u r n a c e s  a n d  t h e i r  a s s o c i a t e d  s u p p o r t  o p e r a t i o n s .  The P l a n t  9 
d u s t  c o l l e c t o r  c o n s i s t s  o f  45 wool  f e l t  b a g s  of approximate ly  
10 i nches  i n  d iameter  and 2 2  f e e t  i n  l e n g t h ,  each ,  i n  a very 
t i g h t  a r r a y ,  which s e v e r e l y  l i m i t s  t h e  ease  o f  i n s p e c t i o n  o f  
each b a g ' s  s u r f a c e .  The bags a r e  c leaned  p e r i o d i c a l l y ,  when a 
j e t  o f  a i r  i s  a p p l i e d  o n  t h e i r  c l e a n  s i d e ,  which d i s l o d g e s  
t h e  c o l l e c t e d  dus t  o n  t h e  bags a n d  a l lows  i t  t o  f a l l  i n t o  a 
c o l l e c t i o n  hopper. The j e t  o f  a i r  i s  a p p l i e d  b y  a d e v i c e  
c a l l e d  a b l o w  r i n g  which,  when a c t u a t e d ,  t r a v e l s  t h e  l e n g t h  o f  
t h e  b a g s  a n d  d i s l o d g e s  t h e  c o l l e c t e d  d u s t .  The P l a n t  9 d u s t  
c o l l e c t o r  was i n s t a l l e d  a t  t h e  FMPC i n  t h e  e a r l y  1 9 6 0 s ,  a n d  a s  
s u c h ,  r e p r e s e n t s  a t e c h n o l o g i c a l  des ign  which i s  a b o u t  t h i r t y  
y e a r s  o l d .  See F i g u r e s  3 a n d  9 .  
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Z Y b 4  

U n i  t a d  S t a t e s  Environmental P r o t e c t i o n  Agency ( U S E P A )  
handbooks i n d i c a t e  t h a t  a baghouss ,   hen p rope r ly  maintained 
a n d  i n  g o o d  ope ra t iona l  o r d e r ,  should be a b l e  to  c a p t u r e  as 
m u c h  as 9 9 . 3  t o  9 9 . 9  p e r c e n t ,  by we igh t ,  o f  t h e  p a r t i c u l a t e  
m a t t e r  t o  w h i c h  i t  i s  s u b j e c t e d .  S i n c e  a baghouse i s  n o t  o n e  
h u n d r e d  percent  e f f i c i e n t ,  t h e r e  i s  a small  emission o f  
p a r t i c u l a t z s ,  over time from a n  o p e r a t i o n  l i k e  t h e  P l a n t  9 
r e m e l t  f u r n a c e s .  F o r  example,  given 9 9 . 9  pe rcen t  e f f i c i e n c y ,  
f o r  a t h r e e  s h i f t  per  d a y  o p e r a t i o n ,  t h e  P l a n t  9 baghouse 
might be expected t o  emit a b o u t  0 .032  Kg uranium pe r  d a y  
( approx ima te ly  0 . 0 7  pounds u r a n i u m  pe r  d a y ,  a b o u t  0.13 pounds 
o f  t o t a l  p a r t i c u l a t e s  per  d a y ) .  F o r  a 2 4 - h o u r ,  5 d a y s  per  
week, 50 weeks per y e a r  o p e r a t i o n ,  t h a t  would be 8.0 Kg 
uranium p e r  yea r  (approximate ly  1 7 . 5  pounds uranium per y e a r ,  
about  32.5 p o u n d s  o f  t o t a l  p a r t i c u l a t e s  pe r  y e a r ) .  

F o r  i n f o r m a t i o n ,  t h e  O h i o  a i r  p o l l u t i o n  emis s ions  c o n t r o l  code 
w o u l d  a l l o w ,  f o r  a n o m i n a l  t h r o u g h p u t  o f  1 , 5 0 0  me t r i c  tons  i n  
a 6 0 0 0  hour y e a r ,  a n  average t o t a l  p a r t i c u l a t e  r a t e  o f  1 .73  
pounds pe r  hour o r  4 2  pounds per  d a y .  There a r e  n o  s p e c i f i c  
numerical  emission l i m i t s  e s t a b l i s h e d  by Federa l  o r  S t a t e  
r e g u l a t i o n s  f o r  r a d i o a c t i v i t y  f o r  t h i s  f a c i l i t y .  The D O E  
l i m i t s  emissions from i t s  f a c i l i t i e s  s o  as t o  l i m i t  doses t o  
t h e  genera l  pub l i c  belod 500 m i l l i r e m s  t o  t h e  whole b o d y .  
Based u p o n  annual N L O  Environmental  Monitor ing Repor t s ,  doses  
t o  t h e  genera l  pub l i c  f r o m  F;rlPC o p e r a t i o n s ,  i n  r e c e n t  y e a r s ,  
have been l e s s  t h a n  1 0 0  m i l l i r e l n r .  

The baghouse exhaus ts  t o  a s t a c k  which i s  approximate ly  s i x t y  
f e e t  i n  h e i g h t .  The s t ack  i s  equipped w i t h  a cont inuous  s t a c k  
sampler  which i n d i c a t e s  t h e  q u a n t i t a t i v e  amount o f  emiss ions  
r e l e a s e d  over  t ime by t h e  baghouse.  The s t a c k  sampler  
c o n s i s t s  o f  one probe ( a  small  d i ame te r  t u b e )  which f a c e s  i n t o  
t h e  baghouse d i scha rge  a i r  s t r eam a n d  draws a small  sample o f  
a i r  t o  a f i l t e r  housed o i i t s ide  o f  t h e  s t a c k .  See photos 1, - 2 ,  and 3. Suct ion f o r  t h i s  sampler  i s  s u p p l i e d  by t h e  
o p e r a t i o n  o f  t h e  i foffman High Vacuum Unit .  

I d e a l l y ,  t h e  proper s u c t i o n  i s  a p p l i e d  t o  t h e  sampler  such 
t h a t  t h e  f a c e  v e l o c i t y  o f  t h e  sample t u b e ' s  opening ,  matches 
t h e  v e l o c i t y  o f  t h e  gases i n  t h e  s t a c k  a t  t h e  l o c a t i o n  o f  t h e  
sample tube  a n d  " i s o k i n e t i c a l l y "  draws i n  a r e p r e s e n t a t i v e  
c o n c e n t r a t i o n  o f  p a r t i c l e  s i z e s  i n  t h e  gas .  I t  has been t h e  
p r a c t i c e  o f  i4LO t o  have i t s  I n d u s t r i a l  Hygiene a n d  2 a d i a t i o n  
( I H & R )  Department i n spec t  t h e  sampler  once a m o n t h .  The 
i n s p e c t i o n  c o n s i s t s  o f  l o o k i n g  a t  t h e  f i l t e r  t o  s e e  i f  i t  has 
been " s o i l e d "  by t h e  o p e r a t i o n ,  i n d i c a t i n g  t h a t  a measurable 
a m o u n t  o f  uranium has been d e p o s i t e d .  I f  sampling f i l t e r s  d o  
n o t  have v i sua l  d u s t ,  they a r e  l e f t  i n  t h e  sample r ,  u s u a l l y  
u n t i l  t h e  next m o n t h l y  i n s p e c t i o n ,  u n l e s s  some process  
i n c i d e n t  warran ts  r e i n s p e c t i o n  o f  t h e  f i l t e r  f o r  evidence  o f  a 
s i g n i f i c a n t  r e l e a s e .  
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D u r i n g  t h e  m o n t h l y  
rn e a s u 7 eme n t g a u g i n g 
p r o p e r l y  (See  P h o t o  
t o  t h e  f l o w  r a t e .  

n s p e c t i o n ,  N L O  personnel  t a k e  a f l o w  
o f  t h e  sampler  t o  i n s u r e  i t  i s  o p e r a t i n g  
2 ) .  I f  n e c e s s a r y ,  a n  ad jus tmen t  i s  made 

: 4 o u n t c l d  behind t h e  f i l t e r  i s  a t h i n  w i n d o w ,  b e t a  p a r t i c l e  
s e n s i n g  Geiger -Meul le r  d e t e c t o r .  The d e t e c t o r  p rov ides  a 
q u a l i t a t i v e  r e a l  t ime i n d i c a t i o n  o f  t h e  a m o u n t  o f  emiss ion  
d e p o s i t e d  on  t he  sample f i l t e r .  The r a d i a t i o n  d e t e c t o r  was an 
i n n o v a t i o n  o f  t h e  IH&R Department a n d  has been i n s t a l l e d  f o r  
t w o  y e a r s .  The purpose o f  t h e  system i s  t o  d e t e c t  t h e  r a p i d  
d e p o s i t i o n  of r a d i o a c t i v e  p a r t i c l e s  on t h e  f i l t e r ,  which would 
b e  i n d i c a t i v e  o f  a sudden,  s i g n i f i c a n t  baghouse f a i l u r e ,  
u s u a l l y  caused  by a s u d d e n  bag r i p  o r  b a g  becoming l o o s e  o r  
d i s c o n n e c t e d  from i t s  m o u n t i n g .  The d e t e c t o r  i s  connec ted  t o  
a v i s u a l  and a u d i b l e  a la rm l o c a t e d  i n  an out-of- the-way 
p o s i t i o n  i n  P l a n t  9 nea r  t h e  baghouse c e n t r a l  c o n t r o l l e r .  See 
photos  3,  4 ,  and 5 .  It was in t ended  t h a t  t he  sys tem would 
g i v e  a FapTd i n d i c a t i o n  t h a t  a baghouse was m a l f u n c t i o n i n g ,  
wel l  i n  advance of t h e  monthly check o f  s t a c k  samplers  f o r  
" s o i l " ,  a n d ,  t h e r e f o r e ,  r e s u l t  i n  r ap id  shutdown o f  t h e  
p o l l u t i o n  g e n e r a t i n g  d e v i c e s  a n d  r e p a i r  o f  t h e  d u s t  c o l l e c t i o n  
sys tem.  

8 .  CHRONOLOGY 

The chronology begins  in September 1984, t h e  l a s t  t ime t h e  
baghouse underwent major s e r v i c i n g .  I t  had been de termined  
t h a t  t h e  blow r i n g  d r i v e  c a b l e  r e q u i r e d  s i g n i f i c a n t  r e p a i r .  
A l s o ,  some bags looked o ld  a n d  worn .  Note t h a t  i t  i s  t h e  
p r a c t i c e  a t  t h e  F H P C  t o  remove a n d  r e p l a c e  with a l l  new bags ,  
t h e  bags i n  t h e  P l a n t  9 baghouse,  d u r i n g  m a j o r  s e r v i c i n g ,  t o  
a l l o w  more easy  a c c e s s  t o  t h e  blow r i n g  a n d  because  such 
s e r v i c i n g ,  i t s e l f ,  t e n d s  t o  d i s l o d g e  bags.  The major r e p a i r  
j o b  t o  t h e  P l a n t  9 baghouse occur red  d u r i n g  t h e  Labor Day 
weekend o f  1984. 

September 4 ,  1984 ( T u e s d a y ) .  

The P l a n t  9 d u s t  c o l l e c t o r  resumed o p e r a t i o n s  v J i t h  45 new b a g s  
and r i n g  blower r e p a i r e d .  In t e rv i ews  i n d i c a t e  t h a t  rubber  
s e a l s  on t h e  n o r t h w e s t ,  wes t ,  a n d  southwest  b lowr ing  a i -  
supp ly  columns were i n s t a l l e d  i n  m u l t i p l e  s e c t i o n s  i n s t e a d  o f  
s i n g l e  u n i t s .  The s e a l  r e t a i n e r s  f o r  t h e  soii thwest a i r  column 
as i n s t a l l e d  f a i l e d  t o  p rovide  complete suppor t  f o r  rubber  
s e a l s .  ( F i g u r e  9 ,  i t em 1 4 )  I n  a d d i t i o n ,  s e v e r a l  bags which 
were i n s t a l l e d  appeared  t o  he s h o r t .  See photographs 6 ,  7 ,  8 ,  
9,  a n d  1 5 .  
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September 11, 1984 (Tuesday)  

Sample f i l t e r  number 11'20 was p u t  i n t o  s e r v i c e  i n  t h e  
con t inuous  s t ack  sampler .  

October  1 0 ,  1984 (Uednesday) 

November 7, 1 9 8 4  (Wednesday) 

November 8 ,  1984 ( T h u r s d a y )  

A I - t h o u g h  i t  w a r -  s o i  Ted w i - t h -  w h a t  1 ooked -1 i k e  more-than one - 

- -  - - The IH&R Department,  i n s p e c t e d  t h e  s t ack  sampler  f i l t e r .  

o f  t h e  sampler  f o r  - -  

The m o n t h l y  v i sua l  check o f  t h e  s t ack  sampler i n d i c a t e d  a very 
s l i g h t  accumulat ion o f  m a t e r i a l ,  i n d i c a t i n g  small  s t a c k  
l o s s e s .  The f i l t e r  was kept  i n  s e r v i c e .  

November 5 ,  1984 ( M o n d a y )  

Remelt f u r n a c e  operat ' ion swi tched  f r o m  a f i f t e e n  t o  twenty-one 
shi f t  pe r  week schedu le .  

The d i f f e r e n t i a l  p r e s s u r e  gauge r e c o r d e r  had r e a d i n g s  h i g h e r  
t han  normal ,  i n d i c a t i n g  t h a t  t h e  c o l l e c t o r  bags were h e a v i l y  
l a d e n  with p a r t i c u l a t e s .  (See  p h o t o g r a p h s  5 a n d  1 3  f o r  
r e c o r d e r . )  The b l o w  r i n g  d r i v e  was r u n n i n g  c o n t i n u o u s l y ,  y e t  
w i t h  t h e  d i f f e r e n t i a l  p r e s s u r e  remaining h i g h ,  t h e r e  was c l e a r  
reason  t o  b e l i e v e  t h a t  t h e  bags were n o t  Se ing  c l eaned  by t h e  
blow r i n g  a c t i o n .  The baghouse was shut  down a n d  i n s p e c t e d  
f r o m  t h e  o u t s i d e  by an  o p e r a t o r  a n d  a s u p e r v i s o r .  The blow 
r i n g  was p u t  on  manual o p e r a t i o n  t o  check f o r  prope r  a l ignmen t  
a n d  suspens ion  a n d  t h e  bags were in spec ted .  No problems were 
no ted .  

The P l a n t  9 Area Supe rv i so r  r eques t ed  t h e  Hain tenance  
Department t o  i n s p e c t  t h e  baghouse because o f  t h e  h i g h  
d i f f e r e n t i a l  p r e s s u r e  problem. The rubber  s e a l s  ( i t e m  13, 
F i g u r e  9 )  were f o u n d  t o  be t o r n  l o o s e ,  t he reby  r educ ing  t h e  
e f f e c t i v e n e s s  o f  t h e  r e v e r s e  a i r  f low through t h e  bags.  

g ram o f  m a t e r i a l ,  i t  was n o t  t aken  o u t  
a n a l y s i s ,  as  r equ i r ed  per  I H & R  procedure 1 . 4 .  
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Novenrber 9 ,  1984 ( F r i d a y )  

The Maintenance Department o b t a i n e d  an  e n t r y  permit t o  e n t e r  
t h e  conf ined  dus ty  i n t e r i o r  o f  t h e  baghouse i n  o r d e r  t o  r e p a i r  
t h e  b l o w  r i n g  rubber  s e a l s .  The e n t r y  permit r equ i r ed  t h a t  
t h e  m i l l w r i g h t  c r a f t p e r s o n s  w o r k  f o r  no  more t h a n  2 4  minutes 
pe r  person per  week i n  t h e  baghouse because o f  t h e  r a d i a t i o n  
l e v e l s  f r o m  r e s i d u a l  d u s t  on  t h e  bags ,  which were l e f t  h a n g i n g  
i n  t h e  baghouse. T h e  m i l l w r i g h t s  were t o  wear i n d i v i d u a l  
" a i r l i n e "  type  r e s p i r a t o r s  which r e q u i r e  t r a i l i n g  a n  a i r h o s e  
o u t  o f  t h e  baghouse t o  a s o u r c e  o f  c l ean  a i r .  Most o f  t h e  
m i l l w r i g h t s  were used i n  r e l a y  crews t o  f i x  t h e  baghouse 
between November 9 a n d  November 1 2 .  The bags i n  t h e  baghouse 
h a d  n o t  been removed, as  i n  normal p r a c t i c e ,  which would have 
allowed f o r  more r e p a i r  ( s t a y )  t i m e  per  crew, because S t o r e s  
d i d  n o t  a t  t h a t  t ime have a f u l l  complement o f  45 replacement  
bags.  

The mai n tenance  crew d i  s cove red  f i ve a i  r column s e a l  r e t a i n e r s  
l a y i n g  on t h e  west f l o o r  o f  t h e  baghouse.  Two o f  t h e  
r e t a i n e r s  were ben t .  In a d d i t i o n ,  rubber  s e a l s  were t o r n  i n  
t h e  same a r e a s .  (See photos  11 a n d  1 2 . )  

The maintenance r e p a i r  crews a l s o  f o u n d  t h a t  a b a g  was loose  
i n  a h a r d  t o  s e e  s e c t i o n  o f  t h e  baghouse a t  i t s  t o p  
connec t ion .  D u r i n g  t h e  i n s p e c t i o n ,  t w o  bags were knocked o f f  
i n  t h e  n o r t h e a s t  c o r n e r  o f  t h e  baghouse.  There was a n  
accumula t ion  o f  dus t  i n  t h e  bottom o f  t h e  baghouse, a n d  t h i s  . ,  

was vacuumed u p .  The l o o s e  bag a n d  s e v e r a l  a d d i t i o n a l  b a g s  
were removed t o  f a c i l i t a t e  r e p a i r s  t o  t h e  b l o w  r ing assembly. 

November 1 2 ,  1984 (Monday) 

Rubber s e a l  a n d  r e t a i n e r  rep lacements  were completed a n d  new 
bays vJere w i t h d r a w n  f r o m  S t o r e s  t o  r e p l a c e  t h e  bags which h a d  
been removed. I t  was f o u n d  t h a t  t h e  new bags were t o o  s h o r t ,  
so  t h e  b a g s  which were removed d u r i n g  s e r v i c i n g  were 
r e - i n s t a l l e d .  The baghouse was r e t u r n e d  t o  o p e t a t i o n  i n  t h e  
a f t e r n o o n .  A t  t h a t  t i m e ,  i n s t r u m e n t s  i n d i c a t e d  normal 
o p e r a t i o n .  In t e rv i ews  revea l  t h a t  a t  l e a s t  f i v e  bags were 
i n a d v e r t e n t  l y  knocked o f f  d u r i n g  November 9-12 maintenance 
a c t i v i t i e s .  Repor t ed ly ,  t h e s e  bags were a l l  reconnected p r i o r  
t o  resuming o p e r a t i o n .  
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November 1 6 ,  1984  ( F r i d a y )  

The I H & R  Department i n s p e c t e d  s t ack  f i l t e r  number 1 1 2 0 .  I t  
was laden w i t h  m a t e r i a l  a n d  was removed f o r  a n a l y s i s  a n d  
r ep laced  w i t h  s t a c k  f i l t e r  number 1 1 3 4 .  A t  t h a t  t i m e ,  t h e  
I H & R  Department informed P l a n t  9 s u p e r v i s i o n  t h a t  t h e r e  h a d  
been a s t ack  l o s s .  The o p e r a t o r  i n s p e c t i o n  o f  t h e  baghouse o n  
November 1 7  a t  8 : O O  a.m. showed no e x c e s s i v e  d u s t i n g  i n  t h e  
baghouse; o p e r a t i o n s ,  t h e r e f o r e ,  con t inued .  Sample 1120 was 
ana lyzed .  NLO's l a b o r a t o r y  d a t a  s h e e t  shows t h a t  a 
g r a v i m e t r i c  a n d  chemical a n a l y s i s  of t h e  f i l t e r  was completed 
on November 1 6 ,  1984 .  The a n a l y s i s ,  when p u t  i n t o  a 
convers ion  e q u a t i o n ,  would i n d i c a t e  a l o s s  t o  t h e  environment  
of 38 Kg of uranium-from September 11 t h r o u g h  November 1 6 ,  
1984. 

November 1 9 ,  1984 ( M o n d a y )  

T h e  Geiger  c o u n t e r  s t a c k  m o n i t o r  a la rm i n d i c a t e d  a p o s s i b l e  
l o s s .  An IH&R Department t e c h n i c i a n  i n s p e c t e d  a n d  removed 
sampling f i l t e r  1 1 3 4  a n d  i n s e r t e d  new f i l t e r  number 1138. 
Sample 1134 was g r a v i m e t r i c a l l y  a n d  chemica l ly  analyzed o n  
November 2 1 ,  1 9 8 4  (Wednesday). I t  h a d  measured a l o s s  t o  t h e  
environment o f  2 4 . 7  Kg o f  u r a n i u m  f r o m  t h e  pe r iod  November 1 6  
t h r o u g h  November 19. Opera to r  r o u t i n e  morning imspec t ion  of 
t h e  baghouse i n d i c a t e d  no s t r a y  d u s t  i n  t h e  baghouse which 
would be i n d i c a t i v e  o f  a b a g  f a i l u r e .  The Geiger  c o u n t e r ' s  
a la rm s e n s i t i v i t y  was dec reased  by a f a c t o r  o f  1 0  s o  t h a t  i t  
would not a larm.  

The P l a n t  9-Area  S u p e r v i s o r  was informed of t h e  November 1 6  
and 1 9  f i l t e r  changes by t h e  IH&R Department. However, he was 
given no guidance  on t h e  s i g n i f i c a n c e  o f  t h e  a c t i o n s .  

The P l a n t  6 a n d  9 General S u p e r v i s o r  was aware o f  t h e  s t a c k  
a l a rm a n d  t h e  need f o r  sample f i l t e r  changing a s  w e l l ,  
a l though he d i d  n o t  s e e  numerical  r e s u l t s  u n t i l  December 3 .  
The P l a n t  6 a n d  9 General S u p e r v i s o r  has i n d i c a t e d  t h a t  
s h o r t l y  a f t e r  November 1 9 ,  he d i s c u s s e d  t h e  f a c t s  as he knew 
them w i t h  t h e  Department Supe r in t enden t  o f  P l a n t s  5 ,  6, a n d  9.  
I t  was unders tood  t h a t  t h e  P l a n t s  5 ,  6 a n d  9 Department 
S u p e r i n t e n d e n t  was g o i n g  t o  speak t o  t h e  c h i e f  IH&R f i e l d  
r e p r e s e n t a t i  ve. 

November 2 1  t h r o u g h  November 2 6 ,  1984 (Wednesday t h r o u g h  
M o n d a y )  

The c h i e f  I H & R  f i e l d  r e p r e s e n t a t i v e  t o o k  s e v e r a l  days o f f  f r o m  
w o r k .  
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November 2 5 ,  1984 ( M o n d a y )  

I n s p e c t i o n  b y  I H & R  o f  t h e  s t a c k  sampler f i l t e r  number 1138 
i n d i c a t e d  c o r l t i n u e d  l o s s  a n d  was removed f o r  a n a l y s e s .  
However, n o  abnormal c o n d i t i o n  was i n d i c a t e d  t h r o u g h  
i n s p e c t i o n  o f  t h e  dus t  c o l l e c t o r  by  a n  o p e r a t o r  a n d  a 
s u p e r v i s o r .  L a t e r ,  t h e  l o s s  i n d i c a t e d  a b o v e  was determined t o  
be 2 2 . 4  Kg o f  u r a n i u m .  N L O  r eco rds  d o  n o t  i n d i c a t e  when t h i s  
a n a l y s i s  was completed. Although ins t rumen t s  showed c o n t i n u e d ,  
above ave rage  l o s s e s ,  v i sua l  i n s p e c t i o n  o f  t he  baghouse from 
an o u t s i d e  access  d o o r  d i d  n o t  revea l  e x c e s s i v e  d u s t i n g  w i t h i n  
t h e  baghouse,  which would be i n d i c a t i v e  o f  a l o o s e  b a g  o r  
o t h e r  s i g n i f i c a n t  ma l func t ion .  N L O ,  Inc.  o p e r a t i o n a l  
p e r s o n n e l ,  t h e r e f o r e ,  con t inued  o p e r a t i o n .  The new sample 
f i l t e r  which was i n s t a l l e d  was number 1140 .  

November 2 7 ,  1984 (Tuesday)  

A t  approximate ly  6:30 a .m. ,  a f i r e  occur red  i n  t h e  cyc lone  o f  
t h e  H o f f m a n  High Vacuum Genera to r .  An a d d i t i o n a l  i n s p e c t i o n  
o f  t h e  s t a c k  sampler f i l t e r  by  I H & R  i n d i c a t e d  cont inued  l o s s .  
The P l a n t  9 Area Supe rv i so r  a n d  t h e  IH&R r e p r e s e n t a t i v e  
i n s p e c t e d  t h e  dus t  c o l l e c t o r  t o g e t h e r  a n d  n o t h i n g  unusual was 
f o u n d .  L a t e r ,  t h e  l o s s  i n d i c a t e d  f o r  t h e  pe r iod  from November 
26 th rough 2 7  was determined t o  be 1 2 . 6  Kg o f  u r a n i u m .  
O p e r a t i o n s  o f  t h e  remel t  f u r n a c e  cont inued  d e s p i t e  t h e  f a c t  
t h a t  t h e  emis s ions  moni tor ing  capabi  1 i t y  f o r  t h e  system was 
l o s t ,  wh i l e  t h e  Hoffman H i g h  Vacuum Generator  was i n o p e r a b l e .  
To  pe rmi t  r e p a i r  o f  damage caused by t h e  f i r e  a n d  by w a t e r ,  
t h e  d u s t  c o l l e c t o r  was used w i t h o u t  t h e  H i g h  Vacuum Genera to r  
from November 2 7  u n t i l  December 2 .  N L O  made no r e p o r t  t o  O R 0  
r e g a r d i n g  t h e  f i r e  n o r  t h e  l o s s  o f  sampling c a p a b i l i t y .  

November 2 9 ,  1984 (Thursday)  

A t  approximate ly  6:OO p . m . ,  whi le  r e p a i r i n g  the  H i g h  Vacuum 
sys t em,  f i v e  hourly workers were exposed t o  a p u f f  o f  
app rox ima te ly  fou r  pounds o f  U308. 
t h o u g h t  t o  be f r e e  o f  uranium ox ide  be fo re  t h e  dismantlement  
and t h e  p u f f  was u n a n t i c i p a t e d .  Consequent ly ,  t h e  workers 
were n o t  wearing r e s p i r a t o r s  d u r i n g  t h e  r e p a i r  a c t i v i t i e s .  
U r i n a l y s i s  t e s t s  were n o t  performed f o l l o w i n g  t h e  exposure .  No 
r e p o r t  was made t o  N L O  management concerning t h e  exposure  a t  
t h i s  t ime.  These workers were subsequent ly  ana lyzed  a b o u t  2 
weeks l a t e r  i n  a r a d i o a c t i v i t y  whole-body c o u n t e r .  I t  was 
de te rmined  t h a t  t h e i r  l u n g  burden h a d  n o t  i n c r e a s e d  over  
p r e v i o u s  l e v e l s .  

The vacuum system was 

On November 2 9 ,  1 9 8 4 ,  t h e  I H & R  Department completed i t s  
November s t a c k  sampling r e p o r t .  This  r e p o r t  was  reviewed b y  
t h e  c h i e f  I H & R  f i e l d  r e p r e s e n t a t i v e  a n d  t h e  Head o f  t h e  IH&R 
Department .  
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November 30 .  1984 ( F r i d a v l  

A s t a c k  sampler  a n a l y s i s  r e p o r t  was r e v i e d e d  by  t h e  F;.lPC P l a n t  
Manager. I t  i n d i c a t e d  t h e  9-11-84 t o  11-16-84 l o s s  o f  38.0 Kg 
uranium a n d  t h e  11-16-84  t o  11 -19-84  l o s s  o f  2 4 . 7  K g  uranium. 
Apparent ly  p r i o r  t o  t h e  P l a n t  Manager 's  review o f  t h e  r e p o r t ,  
nei t h e ?  t h e  I H & R  Department n o r  o t h e r  rev iewecs  h a d  recognized  
t h e  s i g n i f i c a n c e  o f  t h e  d a t a  or i s s u e d  a s p e c i a l  r e p o r t  t o  
upper  management. The P l a n t  Manager i n d i c a t e d  t h a t ,  on 
November 3 0 ,  he was n o t  aware t h a t  t h e  problem was c o n t i n u i n g  
(See  E x h i b i t  2 ) .  

The P l a n t  Manager was i n t e r e s t e d  i n  knowing h o w  t o  p revent  a 
r e c u r r e n c e  a n d  he asked t h e  P roduc t ion  D i v i s i o n  General 
S u p e r i n t e n d e n t  t o  p r o v i d e  a n  e x p l a n a t i o n  of t h e  6 3  Kg l o s s  o f  
uranium. 

December 3 ,  1 9 8 4  ( iu londay)  

When t h e  s t a c k  sampler  r e s u l t s ,  t h r o u g h  t h e  sample o f  November 
1 9 ,  were brought  t o  t h e  a t t e n t i o n  o f  P l a n t s  5 ,  6 ,  a n d  9 
Department S u p e r i n t e n d e n t ,  w h o  r e p o r t s  t o  t h e  Product ion  
D i v i s i o n  General S u p e r i n t e n d e n t ,  he c o n t a c t e d  t h e  IH&R 
Department a b o u t  s h u t t i n g  d o w n  t h e  d u s t  c o l l e c t o r  a n d  c a s t i n g  
o p e r a t i  on. R e p o r t e d l y ,  t h e  IH&R r e p r e s e n t a t i v e  sugges ted  t h a t  
o p e r a t i o n s  wa i t  f o r  l a b o r a t o r y  r e s u l t s  on t h e  samples o f  
November 2 6 ,  November 27, a n d  December 3 .  

December 6 ,  1984 (Thursday)  

The a d d i t i o n a l  s t a c k  sampler  r e s u l t s  were r e c e i v e d ,  i n d i c a t i n g  
a t o t a l  l o s s  o f  1 1 7 . 4  Kg e m i t t e d  s i n c e  mid-September 1984 
through December 3 .  These r e s u l t s  were g iven  t o  t h e  P l a n t  6 
a n d  9 General S u p e r v i s o r  i n  t e rms  o f  pounds o f  emission a n d  he 
d i s c u s s e d  t h e  r e s u l t s  w i t h  t h e  P l a n t s  5 ,  6 ,  a n d  9 Department 
S u p e r i n t e n d e n t  who made a d e c i s i o n  t o  shutdown a t  8:OO a.m. on  
December 7 .  Opera t ions  were al lowed u n t i l  December 7 s i n c e  t h e  
f u r n a c e s  were i n  o p e r a t i o n .  Shutdown wi th  t h e  charge  in  t h e  
o p e r a t i n g  f u r n a c e s  would r e q u i r e  a l o s s  o f  approximate ly  
$ 5 , 0 0 0 ,  acco rd ing  t o  t h e  P l a n t s  5 ,  6 ,  and 9 Department 
S u p e r i n t e n d e n t .  

December 7 ,  1984 ( F r i d a y )  

N L O  management was given a r e p o r t  on t h e  l o s s e s ,  which a t  t h a t  
p o i n t  t o t a l e d  t o  1 1 7 . 4  k i lograms o f  u r a n i u m .  The D O E / O R O  
Weapons Div i s ion  manager, then  in  Washington, D. C . ,  was 
informed d u r i n g  a t e l ephone  c a l l  p l aced  t o  t h e  p l a n t .  D O E / O R O  
s t a f f  was a l s o  informed by  NLO management. D O E / O R O  s t a f f  was 
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t o l d  t h a t  p o t e n t i a l l y  180 k i log rams  o f  uranium h a d  been l o s t  
as excess  emissions d u r i n g  t h e  pe r iod  from approximately 
rnid-September t o  December 6, 1984. This  i n fo rma t ion  a n d  o t h e r  
f a c t s  were r epor t ed  t o  t h e  N a t i o n a l  Response Center  pursuant  
t o  t h e  requi rements  o f  t h e  Comprehensive Environmental 
Response,  Compensation a n d  L i a b i l i t y  Act ( C E R C L A )  by t h e  
D O E / O R O  Environmental P r o t e c t i o n  s t a f f .  C E R C L A  r e q u i r e s  t h a t  
excess  o r  u n a n t i c i p a t e d  emis s ions  o f  r a d i o a c t i v i t y  g r e a t e r  
t h a n  1 p o u n d  per  d a y  b e  r e p o r t e d .  Reports  were a l s o  made t o  
t h e  Ohio Environmental P r o t e c t i o n  Agency, t h e  Ohio Department 
o f  H e a l t h ,  a n d  t h e  Ohio D i s a s t e r  S e r v i c e s  Agency. N L O  was 
t o l d  t o  p repa re  a p r e s s  r e l e a s e  f o r  December 10 ,  i n  accordance  
wi th  s t a n d i n g  O R 0  p o l i c y  t o  keep t h e  p u b l i c  informed about 
unusual  occur rences  a t  i t s  f a c i l i t i e s .  

D O E / O R O  s t a f f  h a d  been given t h e  e s t i m a t e  o f  180 ki lograms o f  
uranium which i s  more r e p r e s e n t a t i v e  of t h e  t o t a l  y e a r ' s  l o s s  
of uranium from t h e  P l a n t  9 baghouse r a t h e r  than  t h e  l o s s  
d u r i n g  t h e  upset  c o n d i t i o n  p e r i o d .  The l o s s e s  from 
mid-September 1984 through December 7 ,  1984, i n c l u s i v e  o f  t h e  
December 3 through December 7 ,  1984 sample,  t o t a l e d  t o  1 2 3 . 9  
k i lograms o f  uranium, a c c o r d i n g  t o  i n fo rma t ion  given t o  t h e  
B o a r d .  ( 1 2 3 . 9  k g  = 273 p o u n d s )  

I t  was l a t e r  f o u n d  t h a t  one o f  t h e  4 5  bags ( l o c a t e d  i n  t h e  
obscu re  s o u t h e a s t e r n  a r e a )  was l o o s e  from i t s  b o t t o m  f l a n g e .  
The b a g  was t o o  s h o r t  t o  be r e a t t a c h e d  a t  t h e  b o t t o m  f l a n g e .  
Entry i n t o  t h e  baghouse,  i t s e l f ,  d id  revea l  t h e  presence  o f  
d u s t  accumula t ions .  

Subsequent t o  t h e  r eme l t  f u r n a c e  o p e r a t i o n  shutdown, t h e  
f o l l o w i n g  measures were pu r sued :  

1. The baghouse was vacuum c leaned .  

2 .  A b a g  was r e p l a c e d .  

3. New g a s k e t s  were i n s t a l l e d  on t h e  u n i t s '  a c c e s s  d o o r s  on 

4 .  A v i s o l i t e  dye t e s t  was a d m i n i s t e r e d  on T u e s d a y ,  December 

Monday,  December 10 .  

11. V i s o l i t e  i s  a b r a n d  name f o r  f l u o r s c e i n  a n d  has a f a c e  
powder t e x t u r e .  I t  i s  a b l a c k - l i g h t  s e n s i t i v e  phosphor.  
An i n s p e c t i o n  o f  t h e  c l e a n  s i d e  o f  t h e  baghouse was 
conducted with a black l i g h t .  No l eaks  were d e t e c t e d .  A 
b a g  was loosened a t  t h e  b o t t o m ,  pu rpose ly ,  t o  check t h e  
i n s i d e  o f  one b a g  wi th  t h e  black l i g h t  f o r  t h e  p re sence  o f  
t h e  t e s t  dye. There was a s i g n i f i c a n t  a m o u n t  o f  t h e  t e s t  
dye on t h e  i n s i d e  o f  t h e  b a g  ( d i r t y  s i d e )  i n d i c a t i n g  t h a t  
t h e  dye h a d  been d i s p e r s e d  t o  a n d  h a d  been cap tu red  by t h e  
bags.  



_ _  -~ - - _ _  - _ _ ~  -. - -_ 

The s t a c k  sample f i l t e r  was removed a n d  checked w i t h  t h e  
black l i g h t  f o r  p r e s e n c e  o f  t h e  t e s t  dye. None was found.  

5.  A dry run was conducted  o f  t h e  remelt  f u r n a c e  baghouse a n d  
r e l a t e d  sys tems.  The d u s t  c o l l e c t o r  was t u r n e d  o n  a n d  
a l lowed t o  o p e r a t e  f o r  t h e  second a n d  t h i r d  s h i f t  p e r i o d s ,  
approximate ly  1 6  hour s  o n  Tuesday, December 11. 

December 1 2 ,  1984 (Wednesday) 

The remel t  f u r n a c e  o p e r a t i o n s  were r e s t a r t e d .  Subsequent  
i n s p e c t i o n  o f  t h e  s t a c k  sampler  on December 1 3 ,  1 9 8 4 ,  a t  8 : O O  
a.m., r evea led  no e v i d e n c e  o f  any l e a k s .  The Geiger  c o u n t e r  
mon i to r  a l s o  i n d i c a t e d  n o  ev idence  o f  a baghouse ma l func t ion .  

December 1 4 ,  1984 ( F r i d a y )  

O n  December 1 4 ,  t h e  Ge ige r  c o u n t e r  s t a r t e d  t o  show a n  
unexpec ted ly  r a p i d  r i s e  i n  i t s  r ead ings .  As a p r e c a u t i o n ,  t h e  
r eme l t  f u r n a c e s '  o p e r a t i o n  was s h u t  down.  A n  a n a l y s i s  of t h e  
s t a c k  sampler  f i l t e r  i n d i c a t e d  a l o s s  t o  t h e  atmosphere o f  
0 . 0 5  Kg uranium f o r  a t w o - d a y  p e r i o d .  This  i s  a n  ex t remely  
smal l  a m o u n t .  However, t h e  D O E  decided t o  keep t h e  f u r n a c e s  
s h u t  down u n t i l  t h e  baghouse could  be i n s p e c t e d  by a team o f  
e x p e r t s .  

December 18, 1984 (Tuesday)  

A s  a r e s u l t  o f  an o n g o i n g ,  i n t e n s i f i e d  i n s p e c t i o n  o f  a l l  major 
p r o c e s s  v e n t i l a t i o n  sys tems a t  t h e  F M P C ,  P l a n t  Management made 
a d e c i s i o n  t o  t e m p o r a r i l y  s h u t  down a p o r t i o n  of a second 
p r o c e s s i  n g  f a c i  1 i t y  ( B u i  1 d i  n g  5 )  because o f  marginal  
performance o f  t h e  f a c i l i t y ' s  b a g  f i l t r a t i o n  system. The 
m a l f u n c t i o n i n g  o f  t h e  sys t em,  i n v o l v i n g  t w o  b a g  f i l t r a t i o n  
u n i t s  and a s s o c i a t e d  s t a c k s ,  h a d  r e s u l t e d  i n  s l i g h t l y  more 
uranium d u s t  being d i s c h a r g e d  t o  t h e  atmosphere t h a n  would be 
expec ted  f o r  t h e  o p e r a t i n g  pe r iod  involved .  Approximately 5 .5  
Kg o f  u r a n i u m  a r e  e s t i m a t e d  t o  have been d i s c h a r g e d  f rom one 
s t a c k  a t  B u i l d i n g  5 from December 11 through December 1 7 ,  a n d  
approx ima te ly  7 Kg o f  u r a n i u m  d u s t  a r e  e s t i m a t e d  t o  have been 
r e l e a s e d  from t h e  second s t a c k  between November 10 a n d  
Oecembef 11. 

A team of  baghouse e x p e r t s  examined t h e  P l a n t  9 d u s t  
c o l l e c t i o n  system. The team examined P l a n t  5 on December 1 9 .  

The D O E  i n v e s t i g a t i n g  board was t o l d  t h a t  on  t h i s  d a y ,  NLO 
upper  management f i r s t  l e a r n e d  o f  t h e  p rev ious  exposure  of 5 
h o u r l y  workers t o  U308 d u s t  which occurred  on November 29. 

-The t e c h n i c a l  r e p o r t  i s  a t t a c h e d  as  a n  E x h i b i t .  ( N o .  3 )  - 
25 C L  - 20 - 
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C. SUPPORTIVE TECHNICAL DATA 

1. C o l l e c t o r  H o u s i n g  System 

o The housing o f  t h e  baghouse p rov ides  i n s p e c t i o n / a c c e s s  
door s  only o n  t h e  nor th  s i d e  o f  t h e  c o l l e c t o r .  T w o  
door s  a r e  provided  a t  t h e  lower l e v e l  a n d  one door i s  
p rov ided  a t  t h e  upper l e v e l  o f  t h e  c o l l e c t o r .  F o r  t h e  
d a i l y  i n s p e c t i o n ,  only t h e  lower l e v e l  doors  a r e  
u t i l i z e d .  

o The p h y s i c a l  arrangement  of t h e  housing does n o t  a l low 
p h y s i c a l  a c c e s s i b i l i t y  w i t h i n  t h e  c o l l e c t o r  f o r  a 
t h o r o u g h  i n s p e c t i o n .  (The p h o t o g r a p h s  7 a n d  1 4  
i l l u s t r a t e  t h e  l i m i t e d  f i e l d  o f  view a v a i l a b l e  t o  a n  
i n s p e c t o r .  Severa l  b a g  rows cannot be observed from 
t h e  d o o r s . )  

o No permanent l i g h t i n g  i s  w i t h i n  t h e  c o l l e c t o r  n o r  i s  
, u t i l i z a t i o n  o f  temporary l i g h t i n g  r e q u i r e d  by 

o The f i l t e r i n g  system o p e r a t e s  on a vacuum a n d  

p rocedure .  

i n - l e a k a g e  would d e f i n i t e l y  d e c r e a s e  t h e  e f f i c i e n c y  o f  
o p e r a t i o n .  Severa l  i n - l eakage  a r e a s  were noted by t h e  
i n v e s t i g a t i o n  team a n d  a l s o  by t h e  s p e c i a l  b a g  house 
e x p e r t  t a s k  team. In- leakage  o f  moist  wet a i r  can 
c a u s e  w e t t i n g  o f  t h e  bags a n d  t h e  c o l l e c t e d  p a r t i c l e s  
on them which can l ead  t o  b l i n d i n g  o f  ox ide  on t h e  
d u s t  b a g s  as well  as p rov id ing  p o t e n t i a l  d u s t  b a g  
problems d i s c u s s e d  below. 

2 .  Dust Bags 

o The wool  bags connect  t o  upper a n d  lower f l a n g e s  by a 
s p r i n g  t e n s i o n  d e v i c e  designed i n t o  each end o f  t h e  
b a g s .  The d e v i c e  i s  s t r i c t l y  t e n s i o n ,  such as a 
rubbe r  b a n d ,  a n d  n o t  a d j u s t a b l e .  (See photographs  1 5  
a n d  1 6  f o r  f l a n g e s . )  

T o l e r a n c e s  between t h e  b a g  a n d  b l o w  r i n g  a r e  very 
c l o s e  a n d  rubbing does occur  from t ime t o  t ime d u r i n g  
o p e r a t i o n  which can cause  p i n h o l e s .  This  i s  noted 
s i n c e  a l l  b a g s  removed from t h e  c o l l e c t o r  over  
December 1 4  weekend were f o u n d  t o  have p i n h o l e s  i n  
them. (See  photographs 7 ,  1 7 ,  18, a n d  1 9 . )  

o The bags pas s  through a blow r i n g  assembly.  

- 2 1  - e *  - 26 
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The b l o w  r i n g  makes c o n t a c t  w i t h  t h e  s i x  a i r  supply  
columns by s i x  e l l i p t i c a l  nozz le  a s s e m b l i e s  which must 
extend through t h e  rubber  s e a l s  a n d  e x t r a c t  a i r  w i t h i n  
t h e  p r e s s u r i z e d  column. The rubbe r  s e a l s ,  which a r e  
a b o u t  2 3  f e e t  i n  h e i g h t ,  should  be i n s t a l l e d  i n  a 
s i n g l e  t o p  t o  bottom p i e c e  so t h a t  t h e  metal nozz le  
l i p  w i l l  ge t  a n  adequa te  s e a l .  ( S e e  photos  8 ,  9 ,  a n d  
10. ) 

The l a s t  procurement a n d  r e c e i p t  o f  bags f o r  t h e  P l a n t  
9 c o l l e c t o r  p r i o r  t o  t h i s  i n v e s t i g a t i o n  occur red  i n  
1 9 7 9 .  No r eco rds  were provided  t o  i n d i c a t e  a n y  r e c e i p t  
i n s p e c t i o n  took p l a c e .  

There i s  no r e c e i p t  i n s p e c t i o n  p rocedure  used f o r  
P l a n t  9 d u s t  bags. 

P r e s e n t l y  t h e r e  i s  a Q u a l i t y  Con t ro l  ( Q C )  group,  which 
f o r  approximate ly  t w o  y e a r s ,  has  performed dimensional  
checks on d u s t  bags on a sample b a s i s .  C h e c k l i s t s  a r e  
u t i l i z e d  a n d  were a v a i l a b l e  f r o m  t h e  QC group. 

No vendor c e r t i f i c a t i o n  o r  u t i l i z a t i o n  o f  a n  
independent  l a b  on r equ i r emen t s  o f  t h e  procurement 
s p e c i f i c a t i o n  ( s h r i n k a g e ,  b a g  s t r e n g t h ,  m a t e r i a l ,  
e t c . )  h a s  been r e q u i r e d .  

No p r e o p e r a t i o n a l  t e s t ( s )  i s  r e q u i r e d  by procedures  
f o r  t h e  P l a n t  9 c o l l e c t o r .  

All b a g s  removed a f t e r  t h e  P l a n t  9 s h u t d o w n  on 
December 1 4 ,  1984 were measured. The 45 removed bags 
ranged i n  s i z e  from 21  f e e t ,  9 i n c h e s  t o  2 1  f e e t  11 
1 / 2  i n c h e s .  Measurement of a l l  bags i s  p r o v i d e d  a s  
E x h i b i t  No. 4 .  

The bag f o u n d  l o o s e  on December 7 ,  1984 was  a l s o  
measured a n d  found t o  b e  2 1  f e e t ,  8 1 1 4  inches .  

T h e  bags t h a t  h a d  been p u l l e d  f r o m  s t o r a g e  f o r  
replacement  i n  November 1 0 - 1 2 ,  1984 t ime  frame were 
not used because they  were t o o  s h o r t .  These b a g s  were 
l a t e r  measured t o  be 2 1  f e e t ,  5 i n c h e s  t o  2 1  f e e t ,  9 
1 / 2  i n c h e s .  

The procurement s p e c i f i c a t i o n  r e q u i r e s  t h e  P l a n t  9 
b a g s  t o  be 2 1  f e e t ,  10 i n c h e s ,  b u t  p rovided  no 
t o l e r a n c e s .  Measurement by t h e  bag house e x p e r t  t a s k  
f o r c e  team i n d i c a t e d  2 1  f e e t ,  10  1 / 4  inch from upper  
f l a n g e  t o  lower f l a n g e .  For p r o p e r  c o n n e c t i o n ,  t h e  
t a s k  team e s t i m a t e d  a b a g  should  probably  range i n  
s i z e  f r o m  2 1  f e e t ,  11 3 / 4  i n c h e s  t o  22 f e e t ,  1 t o  2 
i nches .  

- 2 2  - 
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o The b a g  procurement s p e c i f i c a t i o n  a l s o  r e q u i r e d  
preshrunk m a t e r i a l  be used. 

o The i n v e s t i g a t i o n  team reques t ed  t h a t  a b a g  be removed 
f r o m  s t o r e s ,  we t t ed  a n d  then d r i e d .  A b a g  was we t t ed  
and d r i e d  i n  t h e  N L O  l aundry  a n d  shrunk from 2 2  f e e t ,  
2 i nches  t o  20 f e e t ,  4 i n c h e s ,  a t o t a l  s h r i n k a g e  o f  2 2  
i n c h e s .  Opera t ion  w i t h  mois t /wet  i n - l e a k a g e  t o g e t h e r  
w i t h  t h e  moi s tu re  i n h e r e n t  from n a t u r a l  gas usage i n  
upstream p rocesses  a n d  t h e  hea t  produced by t h e  
i n d u s t r i a l  p rocess  could  r e s u l t  i n  some b a g  s h r i n k a g e .  
(See  photographs 2 0 - 2 2  f o r  i n - l eakage  s o u r c e  
examples . )  

o The team o f  b a g h o u s e , e x p e r t s  i n d i c a t e d  t h a t  some b a g  
s t r e t c h i n g  d u r i n g  i n s t a l l a t i o n  may occur .  

o The w o r d i n g  o f  t h e  b a g  procurement s p e c i f i c a t i o n  
r e q u i r e s  a s p r i n g  a t  one end o f  t h e  b a g .  However, t h e  
d r a w i n g  of t h e  b a g ,  which i s  p a r t  o f  t h e  procurement 
package,  a n d  a c t u a l  p h y s i c a l  i n s t a l l  a t i o n  r e q u i r e s  
s p r i n g s  a t  b o t h  ends.  

i n d i c a t e  a n  a c c e p t a b l e  dimension on a c h e c k l i s t  i n  
l i e u  o f  p u t t i n g  t h e  a c t u a l  measurement. Q C  
s u p e r v i s o r y  accep tance  a n d  b a g  accep tance  ( b y  a n o t h e r  
o r g a n i z a t i o n )  i s  based on  t h e s e  check marks. 

s p e c i f i c a t i o n  i s  r eques t ed  f rom maintenance pe r sonne l  
i n  l i e u  o f  t h e  procurement s p e c i f i c a t i o n  p r e p a r e r  a n d  
o p e r a t i o n s .  

o The Q C  g r o u p  p r e s e n t l y  i s  u s ing  a check mark ( J )  t o  

o Any d e v i a t i o n  approval  o f  t h e  procurement b a g  

o S t o r e s  a t t e m p t s  t o  keep one s e t  of  bags f o r  a complete  
changeout .  Bags i n  s t o r a g e  on December 2 4 ,  1984  were 
measured a n d  f o u n d  t o  range i n  s i z e  froin 2 2  f e e t ,  1 
inch  t o  22 f e e t ,  2 3 / 8  i n c h e s .  

3 .  V i s u a l  I n s p e c t i o n  a n d  D i f f e r e n t i a l  P r e s s u r e  Recorder  
C h a r t  

o The d i f f e r e n t i a l  p r e s s u r e  r e c o r d e r  ( p h o t o  1 3 )  r e c o r d s  
t h e  d i f f e r e n c e  i n  a i r  p r e s s u r e  between t h e  p rocess  
s i d e  o f  t h e  baghouse a n d  t h e  c l ean  s i d e .  The 
d i f f e r e n t i a l  p r e s s u r e  r e c o r d e r  i s  t o  be read once pe r  
s h i f t .  ( H i g h  d i f f e r e n t i a l  p r e s s u r e  w o u l d  be 
i n d i c a t i v e  o f  r e s t r i c t i o n  t o  a i r  f low,  such as  d u s t  
bu i ldup  o n  t h e  bags. L o w  d i f f e r e n t i a l  would be 
i n d i c a t i v e  o f  l e s s  r e s t r i c t i o n s ,  such as  l o o s e  bags o r  
new bags.  



o D i s c u s s i o n s  r evea led  t h a t  accepted  p r a c t i c e  w a s  t 3  
o p e r a t e  i f  v i sua l  i n s p e c t i o n  r e v e a l e d  no  b a g  problems.  

o D i s c u s s i o n s  i n d i c a t e d  t h a t  management d i d  n o t  b e l i e v e  
one l o o s e  b a g  w o u l d  be d e t e c t e d  o n  t h e  d i f f e r e n t i a l  
r e c o r d e r  b u t  d i d  n o t  have a n  idea  as  t o  h o w  many bags 
would have t o  be d i sconnec ted  b e f o r e  a n o t i c e a b l e  
change o n  t h e  r e c o r d e r  was seen .  

o The NLO Standard  Opera t ing  Procedure  ( S O P )  i n d i c a t e s  
t h e  d e s i r e d  range f o r  t h e  AMERJET baghouse i s  3 t o  4 
i n c h e s .  However, t h e  procedure  p r o v i d e s  f o r  
f l e x i b i l i t y  by a l lowing  p l a n t  s u p e r v i s i o n  t o  a d j u s t  
t h e  range when 'new bags a r e  i n s t a l l e d  o r  o l d e r  bags 
become b l inded .  P l a n t  9 s u p e r v i s i o n  d i d  a d j u s t  
s e t p o i n t s  between 1 a n d  3 on December 5, 1984 t o  h a v e  
t h e  r i n g  blower o p e r a t e  more. 

o Revievr o f  r e c o r d e r  c h a r t s  p r i o r  t o  bags be ing  f o u n d  
l o o s e  d o  - n o t  i n d i c a t e  a n y  sudden unexp la ined  d r o p  o f  
d i f f e r e n t i a l  p r e s s u r e .  

4 .  S tack  F i l t s r  Samoler 

o The s t a c k  f i l t e r  sampler  i n s p e c t i o n  r equ i r emen t  a n d  
f i l t e r  change procedure  i s  d e s c r i b e d  i n  I n d u s t r i a l  
Hygi ene and Radi a t i  on Department (IH&R) Procedure  
Number 1 . 4  ( E x h i b i t  - 4 ) .  

o The f i l t e r  sampler  was  t o  be i n s p e c t e d  w i t h i n  t h e  
f i r s t  t w o  weeks o f  each m o n t h .  I f  t h e  f i l t e r  shows 
ev idence  o f  s i g n i f i c a n t  accumula t ion  o f  m a t e r i a l  
( i . e . ,  e s t i m a t e d  a t  g r e a t e r  t h a n  one g r a m )  t h e  f i l t e r  
i s  t o  be changed a n d  ana lyzed .  Per  t h e  c h i e f  IH&R 
f i e l d  r e p r e s e n t a t i v e ,  one gram on t h e  f i l t e r  i s  
r e p r e s e n t a t i v e  o f  20.75 Kg o f  p a r t i c u l a t e  u p  t h e  
s t a c k .  

o Per  I H & R  p rocedure  1 . 4 ,  i f  d e f i c i e n c i e s  a r e  n o t e d ,  t h c  
IH&R must n o t i f y  t h e  P l a n t  S u p e r v i s o r  b e f o r e  l e a v i n g  
t h e  p l a n t  a n d  make s u g g e s t i o n s  f o r  c o r r e c t i n g  a n y  
def  i c i  enc i  e s .  

o The f i l t e r  in  use i s  a S t a p l e x  Type T F A S  p l e a t e d  
c e l l u l o s e  f i l t e r ,  4 i n c h e s  i n  d i a m e t e r ,  which i s  
mounted in  a f i x e d  hous ing  drawing a n  e f f l u e n t  sample 
s t r e a m  from a n  i s o k i n e t i c  s t a c k  probe .  (Photo  3 a n d  
F i g u r e  1 0 )  
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o The e v a l u a t i o n  o f  uranium emiss ions  r e l i e s  u p o n  a 
g r a v i m e t r i c  a n d  chemical a n a l y s i s  o f  t h e  f i l t e r  a n d  
i t s  c o n t e n t s ,  t o g e t h e r  with a p r o p o r t i o n a l i t y  f a c t o r  
t o  a s s e s s  e f f l u e n t  emis s ions  by comparing t h e  volume 
o f  e f f l u e n t  sampled w i t h  t h e  t o t a l  s t a c k  th roughpu t .  
The e v a l u a t i o n ,  however, i s  w i t h o u t  a f i l t e r  
c o l l e c t i o n  e f f i c i e n c y  f a c t o r  which w i l l  account  f o r  
t h a t  smal l  f r a c t i o n  o f  t h e  p a r t i c u l a t e  sample s t r e a m  
which p a s s e s  through t h e  f i l t e r .  

o D W Y E R  Rotameters  wi th  a 0-60 l i t e r  per  minute range 
a r e  used t o  t e s t  t h e  s t a c k  sampler  flow r a t e  monthly.  
The Rotameter  used d u r i n g  t h e  uranium emiss ion  e p i s o d e  
was c a l i b r a t e d  on October  4 ,  1984 us ing  a wet t e s t  
me te r ,  however, c a l i b r a t i o n  o f  r o t a m e t e r s  a t  NLO i s  ad 
hoc with no r e q u i r e d  f r equency .  

o The s t a n d a r d  . o p e r a t i n g  procedure  f o r  c o l l e c t o r  sys tems 
does n o t  a d d r e s s  t h e  sampler  o r  r e q u i r e  t h e  sampler  
f o r  dus t  c o l l e c t o r  b a g  o p e r a t i o n .  The sampler  i n  
P l a n t  9 r e l i e s  on t h e  H o f f m a n  H i g h  Vacuum Genera to r  t o  
be o p e r a t i n g  t o  o b t a i n  adequate  f low r a t e  a c r o s s  t h e  
sampler .  Commencing November 2 7  a n d  f o r  approximate ly  
s i x  days t h e r e a f t e r ,  o p e r a t i o n  o f  t h e  d u s t  c o l l e c t o r  
cont inued  w i t h  t h e  Hoffman down f o r  r e p a i r s .  

o The IH&R Department i s s u e s  a monthly Stack Discharge  
Report  r e f l e c t i n g  f i l t e r  a n a l y s e s  r e s u l t s .  

5. Geiger  Muel ler  S tack  Monitor  

o The Ludlum Rate  meter  a n d  Geiger  Muel ler  d e t e c t o r s  
(See E x h i b i t  6 )  were i n s t a l l e d  u p o n  seven s t a c k s  a b o u t  
t w o  y e a r s  ago t o  p rov ide  more s e n s i t i v e  i n d i c a t i o n s  of  
u r a n i u m  l o s s e s  as t hey  occur red .  P r e s e n t l y ,  5 3  s t a c k s  
e x i s t  w i thou t  such d e t e c t i o n  sys tems.  The plan was t o  
judge  t h e  e f f e c t i v e n e s s  o f  t h e  r a d i a t i o n  d e t e c t i o n  
systems upon t h e  seven s t a c k s  k n o w n  t o  have h i g h e r  
emission r a t e s  a n d  t hen  ex tend  usage t o  t h e  remaining 
s t a c k s  i f  w a r r a n t e d .  

o The L u d l u m  Model 1 7 7  Alarm Rate  Meter has a n  a u d i b l e  
a n d  v i s u a l  a la rm which may be s e t  on a n y  o f  f o u r  
s c a l e s ,  0 - 5 0 0 ,  0 - 5 0 0 0 ,  0 - 5 0 , 0 0 0 ,  o r  0 - 5 0 0 , 0 0 0  coun t s  
pe r  minute .  The p h y s i c a l  l o c a t i o n  o f  t h e  r a t e  meter  
i s  i n  a n  a r e a  w i t h  i n d u s t r i a l  n o i s e  a n d  removed f r o m  
o f f i c e  s p a c e s  which make i t  d i f f i c u l t  t o  r ecogn ize  
alarms when they  occur .  
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o The alarm s e t t i n g s  a n d  s c a l e  p o s i t i o n s  a r e  e a s i l y  
changed a n d  could be a d j u s t e d  by  unau thor i zed  
pe r sonne l .  

i s  p o s i t i o n e d  i n  t h e  s t a c k  sample assembly t o  d e t e c t  
uranium beta/gama r a d i a t i o n  from t h e  sample f i l t e r s  
( P h o t o  3 ) .  

o The L u d l u m  Model 44-9 Pancake Geiger  Muel le r  d e t e c t o r  

o The r a t e  meter  and d e t e c t o r  r e p r e s e n t  a s e n s i t i v e  
i n d i c a t o r  which, i n  a d d i t i o n  t o  d e t e c t i n g  m a j o r  b a g  
f a i l u r e s  a n d  p i n h o l e  l e a k s ,  a l s o  moni tors  t h e  gradual  
bu i ldup  o f  uranium u p o n  t h e  f i l t e r  a s  a consequence o f  
nominal u r a n i u m  p e n e t r a t i o n  under des ign  f i l t r a t i o n  
c o n d i t i o n s .  As t h e  f i l t e r  l o a d s  no rma l ly ,  t h e  r a t e  
meter  w i l l  g r a d u a l l y  i n c r e a s e ,  b u t  u s u a l l y  remain 
below 50 ,000  coun t s  pe r  minute between f i l t e r  changes ,  
a t  P l an t  9.  

o The s t a c k  monitor  was not addressed  by any o p e r a t i n g  
procedure  or by  a n  IH&R procedure .  

o No permanent r e c o r d i n g s  n o r  s l a v e  a la rms  i n  manned 

o No procedura l  s e t p o i n t s  were o r  have been e s t a b l i s h e d ,  

a r e a s  a r e  provided .  

n o r  any  t r a i n i n g  p rov ided  f o r  o p e r a t o r  a c t i o n  i f  
a la rms  were seen o r  hea rd .  

o p e r a t i o n  a n d  a p p a r e n t l y  on p l a n t  9 h a d  s e t  t h e  a l a rm 
a t  f u l l  range on t h e  X l O O  s c a l e  when i t s  a la rm sounded 
o n  November 1 9 ,  1984. Changes between t h e  X l O O O  a n d  
X l O O  s c a l e  t o o k  p l a c e  s e v e r a l  t imes  d u r i n g  t h e  
September-December t ime  frame (See E x h i b i t  7 ) .  

o The I H & R  Department has cus tody  of t h e  m o n i t o r  

6 .  A d m i n i s t r a t i v e  C o n t r o l s  

o The N L O  Q u a l i t y  Assurance ( Q A )  P r o g r a m  r e q u i r e s  
Q u a l i t y  Assurance Analyses  ( Q A A )  a n d  P l ans  ( Q A P )  t o  
de te rmine  a n d  p reven t  s i g n i f i c a n t  p o t e n t i a l  problems.  
The Q A A  a n d  Plans a r e  a t t a c h e d  as  E x h i b i t s  - 8 a n d  - 9 .  

- _ _  - .  

o The N L O  Q A  program r e q u i r e s  t h a t  a m i n o r  even t  r e p o r t  
be w r i t t e n  a n d  s u b m i t t e d  t o  t h e  N L O  A s s i s t a n t  P l a n t  
Manager w i t h i n  24 hours  a f t e r  t h e  e v e n t .  M i n o r  even t  
i s  de f ined  as :  "Any unusual happening which d i d  o c c u r  
or m i g h t  have taken  p l a c e  a n d  caused a problem." Some 
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examples a r e  s e r i o u s  v i o l a t i o n s  o f  o p e r a t i n g  
p r o c e d u r e s ,  a f a i l u r e  o f  emergency equipment ,  i n j u r i e s  
i f  p o t e n t i a l l y  s e r i o u s ,  damage t o  equipment ,  e t c .  T h e  
s u p e r v i s o r  must judge i f  t h e  even t  i s  s e r i o u s  e n o u g h  
t o  r e q u i r e  a r e p o r t " .  No minor e v e n t s  were prepared  
on t h e  p l a n t  9 c o l l e c t o r  p r i o r  t o  commencement o f  t h e  
i n v e s t i g a t i o n .  A n  example o f  a m i n o r  even t  i s  
a t t a c h e d  f o r  i n f o r m a t i o n ,  E x h i b i t  1 0 .  

N L O  upper management holds  d a i l y  meet ings  t o  d i s c u s s  
p l a n t  h i g h l i g h t s .  A l i s t i n g  of t h e  h i g h l i g h t s  i s  
t yped  a n d  r ead ied  f o r  t h e  meet ing which i s  he ld  a t  
11:OO each d a y .  During t h e  September through December 
7, 1 9 8 4  t ime  frame,  t h e  f o l l o w i n g  e n t r i e s  concerned 
t h e  P l a n t  9 c o l l e c t o r :  

November 12: The N-Reactor Furnaces  have l o s t  seven 
s h i f t s  wh i l e  Maintenance i s  r e p a i r i n g  t h e  dus t  
c o l l e c t o r s .  They a r e  s t i l l  down t h i s  morning. 

November 13: The American Dust C o l l e c t o r  was r e p a i r e d  
a t  t h e  end o f  t h e  f i r s t  s h i f t  y e s t e r d a y ,  a n d  we 
resumed o p e r a t i o n  on t h e  second s h i f t .  

November 27: We h a d  a f i r e  i n  t h e  cyc lone  o f  t h e  
American Dust C o l l e c t o r  (Hoffman High Vacuum U n i t )  i n  
P l a n t  9 t h i s  morning. We p lan  t o  u se  t h e  p o r t a b l e  
d u s t  c o l l e c t o r  a n d  c o n t i n u e  t o  o p e r a t e .  Maintenance 
p l a n s  t o  r e p l a c e  t h e  b o t t o m  cone o f  t h e  cyc lone .  

December 7 :  The N-Reactor Furnaces  have been s h u t  
down t o  a l low thorough i n s p e c t i o n  o f  t h e  American Air  
F i l t e r  D u s t  C o l l e c t o r .  S tack  samples  have i n d i c a t e d  
e n r i c h e d  uranium l o s s e s  f r o m  t h i s  d u s t  c o l l e c t o r .  
N-Reactor c a s t i n g  w i l l  n o t  be resumed u n t i l  t h i s  
problem i s  r e s o l v e d .  

N L O  has n o t  e s t a b l i s h e d  a n y  p l a n t  a c t i o n  l e v e l ,  
emis s ions  t r a c k i n g  o r  c o n t r o l  measures t o  be u t i l i z e d  
t o  t r i g g e r  a p l a n t  r e sponse ,  t o  reduce o r  e l i m i n a t e  
e x c e s s  emis s ions .  An e f f e c t i v e  A L A R A  p r o g r a m  f r o m  
which t o  c l o s e l y  monitor a n d  c o n t r o l  uranium emiss ions  
has n o t  been implemented. 

No i n t e r n a l  Q A  a u d i t s  s p e c i f i c  t o  t h e  p l a n t  9 baghouse 
have been performed t o  e v a l u a t e  t h e  e f f i c i e n c y  a n d  
e f f e c t i v e n e s s  o f  t h e  o p e r a t i o n .  I n t e r v i e w s  would 
i n d i c a t e  t h a t  a n  i n t e r n a l  a p p r a i s a l  sys t em,  t o  
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e v a l u a t e  e f f e c t i v e n e s s  a n d  e f f i c i e n c y  o f  management  
s y s t e m s ,  i s  n o t  i n  p l a c e  b u t  t h a t  a l l  Q A A s  a n d  Q A P s  
a r e  a u d i t e d  ( i . e . ,  r e v i e w e d )  o n  an e s t a b l i s h e d  
f r e q u e n c y .  An i n t e r n a l  a u d i t  o f  t h e  Q A P - P R O D - O G - 5 ,  
D u s t  C o l l e c t o r s  S y s t e m s  i n  P r o d u c t i o n  P l a n t s  was 
p e r f o r m e d  i n  May 1984 .  The a u d i t  i n c l u d e d  a n  i t e m  b y  
i t e m  r e v i e w  o f  t h e  p l a n  a n d  b a s i c a l l y  s u g g e s t e d  
s e v e r a l  w o r d  c h a n g e s  w h i c h  was r e p o r t e d  i n  J u n e  1 9 8 4 .  

o T h e  A s s i s t a n t  M a n a g e r  i n d i c a t e d  t h a t  i t  was s t a n d a r d  
p r a c t i c e  o f  t h e  v a r i o u s  p l a n t s  t o  m a i n t a i n  a s h i f t  l o g  
o f  t h e  e v e n t s  t h a t  o c c u r  d u r i n g  o p e r a t i o n ,  h o w e v e r ,  
p l a n t  9 was n o t  m a i n t a i n i n g  s u c h  a l o g .  T h i s  f a c t  
r e q u i r e d  r e l i a n c e  on t h e  m e m o r i e s  o f  s e v e r a l  p e r s o n s  
d u r i n g  t h e  i n v e s t i g a t i o n .  

o P l a n t  9 d o e s  m a i n t a i n  p r o d u c t i o n  l o g s  a n d  v a r i o u s  
o p e r a t i o n a l  c h e c k l i s t s  s u c h  a s  t h e  o p e r a t o r ' s  D u s t  
C o l l e c t o r  a n d  R e s i d u e  R e p o r t  a n d  R e c o r d e r  C h a r t s  w h i c h  
w e r e  u t i l i z e d  d u r i n g  t h e  i n v e s t i g a t i o n .  

o Oak R i d g e  O r d e r  O R  5484.2  r e q u i r e s  p r o m p t  n o t i f i c a t i o n  
o f  u n u s u a l  o c c u r r e n c e s  t o  be  made t o  D O E  C o n t r a c t i n g  
O f f i c e r s / C o n t r a c t i n g  O f f i c e r '  R e p r e s e n t a t i v e s .  T h e  
p o l i c y  o f  t h e  O R 0  o r d e r  i n d i c a t e s  t h a t  e v e n  e v e n t s  
w h i c h  do n o t  q u a l i f y  a s  u n u s u a l  o c c u r r e n c e s ,  y e t  a r e  
o f  i n t e r e s t  t o  O R O ,  p a r t i c u l a r l y  as  r e l a t e d  t o  
e n v i r o n m e n t ,  s a f e t y ,  h e a l t h ,  p u b l i c  i n f o r m a t i o n ,  
s e c u r i t y ,  q u a l i t y ,  a n d  p r o g r a m m a t i c  m a t t e r s  s h o u l d  ' b e  
i n f o r m a l l y  c o m m u n i c a t e d  d i r e c t l y  f r o m  t h e  c o n t r a c t o r  
t o  t h e i r  OR0 c o u n t e r p a r t .  

o D O E  O r d e r  5484 .1  p r o v i d e s  g u i d a n c e  f o r  n o t i f i c a t i o n  t o  
DOE o f  o c c u r r e n c e s  w h i c h  w o u l d  g i v e  r i s e  o f  i n q u i r y  b y  
members  o f  t h e  p r e s s  o r  p u b l i c  o r  w h e r e  a p r e s s  
r e l e a s e  i s  made. 

o T h e  S a f e t y  A n a l y s i s  R e p o r t  f o r  P l a n t  9 h a s  n o t  b e e n  
commenced a n d  i s  s c h e d u l e d  f o r  c o m p l e t i o n  i n  t h e  
f o u r t h  q u a r t e r  o f  f i s c a l  y e a r  1988.  ( O n l y  a d r a f t  
r e p o r t  f o r  P l a n t  1 h a s  b e e n  c o m p l e t e d  t o  d a t e . )  

7 .  P e r s o n n e l  

o T h e r e  i s  no e x p e r i e n c e d ,  q u a l i f i e d  s t a f f  h e a l t h  
p h y s i c i s t  w o r k i n g  i n  t h e  e n v i r o n m e n t a l  a r e a  a t  t h e  
FMPC. T h e  c h i e f  I H & R  f i e l d  r e p r e s e n t a t i v e  a n d  t h e  
c h i e f  o f  I H & R  D e p a r t m e n t  a r e  e x p e r i e n c e d  i n d u s t r i a l  
h y g i  e n i  s t s .  
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~. o Opera t iona l  a n d  t h e  I-H&R s t a f f  -appear t o  be 
c o n d i t i o n e d  t o  t o l e r a t i n g  l a r g e  s i z e  r e l e a s e s  because 
o f  t h e  o p e r a t i o n a l  expe r i ences  o f  e a r l i e r  y e a r s  
(1955-1972) when r o u t i n e  a n d  upse t  l o s s e s  were m u c h  
h ighe r  t h a n  r e c e n t  y e a r s .  

o Upper management has maintained t h e  r e s p o n s i b i l i t y  f o r  
r e p o r t i n g  Unusual Occurrences t o  D O E  a n d  have r e l i e d  
on NLO a d m i n i s t r a t i v e  systems t o  kick u p  necessary  
r e p o r t a b l e  i n f o r m a t i o n .  For t h i s  r e a s o n ,  management 
has n o t  passed  on s p e c i f i c  D O E  o c c u r r e n c e  r e p o r t i n g  
r equ i r emen t s  t o  low2r l e v e l s .  

o A r e p r e s e n t a t i v e  from t h e  S a f e t y  D i v i s i o n  i s  n o t  a 
r o u t i n e  a t t e n d e e  a t  t h e  d a i l y  p l a n t  meeting t o  d i s c u s s  
high1 i g h t s .  

8. Heal th  Phys ics  A c t i v i t i e s  

o Rout ine h e a l t h  phys i c s  su rveys  performed a t  P l a n t  9 
i n c l u d e  q u a r t e r l y  ground f l o o r  a n d  h i g h  p l a t fo rm a lpha  
a n d  b e t a l g a m a  su rveys  f o r  b o t h  f i x e d  a n d  t r a n s f e r a b l e  
uranium c o n t a m i n a t i o q .  Comparisons o f  t h i r d  a n d  f o u r t h  
q u a r t e r  1984 su rvey  r e s u l t s  ( E x h i b i t  11) provide  f o r  a 
rough b e f o r e  a n d  a f t e r  i n c i d e n t  con tamina t ion  p r o f i l e  
a t  P l a n t  9.  No s i g n i f i c a n t  i n c r e a s e  i s  n o t e d  i n  t h e  
general  workpl ace .  

o A b o u t  s e v e n t y  personnel  were r e p o r t e d  by N L O  t o  have 
been p o t e n t i a l l y  exposed. This d e t e r m i n a t i o n  was 
completed a b o u t  t w o  weeks a f t e r  t h e  i n c i d e n t .  

o Rout ine b r e a t h i n g  zone a i r  samples f o r  P l a n t  9 workers  
were compiled f o r  t h e  uranium r e l e a s e  p e r i o d  September 
4 - December 7 ,  1984 a n d  compared with a comparable 
1983 pe r iod  which r e p r e s e n t s  a minimal uranium 
emission p e r i o d .  The post  i n c i d e n t  samples appear  t o  
be s l i g h t l y  l e s s  t h a n  t h e  1983 r e s u l t s  ( E x h i b i t  1 2 )  . 
The t ime weighted  average  exposures  a r e  well w i t h i n  
D O E  s t a n d a r d s .  

o On December 1 4 ,  1984, s p e c i a l  su rveys  were conducted 
i n  t h e  v i c i n i t y  o f  t h e  baghouse on t h e  south  s i d e  o f  
P l a n t  9 ,  on a n d  below t h e  baghouse p l a t f o r m s  nea r  t h e  
s t a c k ,  o n  t h e  lower maintenance p l a t f o r m  a t  t h e  
Hoffman Hi-vac u n i t ,  g r o u n d  l e v e l  undernea th  t h e  
baghouse a n d  r e l a t e d  plenums a n d  o n  a d j a c e n t  P l a n t  9 
r o o f  a r e a s  a n d  d r a i n a g e  easements .  Visual  examinat ion 
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r e v e a l e d  a c c u m u l a t i o n s  o f  w e t ,  b l a c k  r e s i d i i e  i n  t h e  
r o o f  d r a i n a g e  e a s e m e n t ,  t h e  d y k e d  a r e a  u n d e r  t h e  
b a g h o u s e  and  on p l a t f o r m s  n e a r  t h e  s t a c k .  I J r a n i u m  
a n a l y s e s  o f  r e s i d u e  s a m p l e s  i n d i c a t e  u r a n i u m  d e p o s i t s  
u p o n  t h e  r o o f  a n d  h i g h  p l a t f o r m  a r e a s  c o n s i s t e n t  w i t h  
t h e  u r a n i u m  c o n t e n t  i d e n t i f i e d  i n  b a g h o u s e  e f f l u e n t  
( a b o u t  5 5 %  u r a n i u m )  c a l c u l a t e d  t o  be  a b o u t  9 %  o f  t h e  
t o t a l  r e l e a s e .  The g r o u n d  l e v e l  d e p o s i t s  a p p e a r  t o  b e  
a s s o c i a t e d  w i t h  t h e  e l e v a t e d  u r a n i u m  c o n t e n t  ( 6 2 . 6 % )  
r e l e a s e d  d u r i n g  a m i n o r  f i r e  t h a t  o c c u r r e d  i n  t h e  
H o f f m a n  H i - v a c  u n i t  on November  2 7 ,  1 9 8 4 .  O t h e r  
u r a n i u m  r e s i d u e  i d e n t i f i e d  by  t h i s  s p e c i a l  s u r v e y  a r e  
c o n s i s t e n t  w i t h  r e s i d u a l  c o n t a m i n a t i o n  l e v e l s  
g e n e r a t e d  f r o m  r o u t i n e  p l a n t  s i t e  o p e r a t i o n s .  

o The m o s t  d e f i n i t i v e  h e a l t h  p h y s i c s  e x p o s u r e  d a t a  
i s  t h e  u r i n a l y s i s  a n d  w h o l e  b o d y  a n a l y s e s  f o r  t h e  
p o t e n t i a l l y  e x p o s e d  p e r s o n n e l .  T h i s  d a t a  ( E x h i b i t  12) 
y i e l d s  no e v i d e n c e  o f  e l e v a t e d  e x p o s u r e  t o  t h e  w o r k e r s  
i n  t h e  p r o x i m i t y  o f  t h e  P l a n t  9 b a g h o u s e .  

9. E n v i r o n m e n t a l  A c t i v i t i e s  

o Seven  p e r m a n e n t  m o n i t o r i n g  i n s t r u m e n t s  l o c a t e d  a r o u n d  
t h e  F M P C  p e r i m e t e r  f e n c e  l i n e  d i d  n o t  d e t e c t  a n y  
e l e v a t e d  l e v e l s  o f  u r a n i u m  d u r i n g  t h e  t i m e f r a m e  o f  t h e  
r e c e n t  a c c i d e n t a l  r e l e a s e ,  i n d i c a t i n g  t h a t  t h e  u r a n i u m  
was p r i m a r i l y  d e p o s i t e d  o n  t h e  p l a n t  s i t e .  T h i s  
i n d i c a t e s  t h a t  a n y  o f f - s i t e  c o n t a m i n a t i o n  f r o m  t h e  
r e c e n t  a c c i d e n t a l  r e l e a s e  was n o t  r e a d i l y  d i s c e r n a b l e  
f r o m  t h a t  r e s u l t i n g  f r o m  e x p e c t e d  r o u t i n e  r e l e a s e s .  

o A s  a r e s u l t  o f  t h e  DOE CERCLA n o t i f i c a t i o n ,  t h e  F M P C  
was v i s i t e d  on D e c e m b e r  13 ,  1 9 8 4 ,  b y  r e p r e s e n t a t i v e s  
o f  t h e  O h i o  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y ,  t h e  O h i o  
D i s a s t e r  S e r v i c e s  A g e n c y ,  t h e  O h i o  D e p a r t m e n t  o f  
H e a l t h ,  t h e  S o u t h w e s t e r n  O h i o  A i r  P o l l u t i o n  C o n t r o l  
A g e n c y ,  a n d  t h e  H a m i l t o n  C o u n t y  C i v i l  D e f e n s e  A g e n c y .  
V a r i o u s  e n v i r o n m e n t a l  s a m p l i n g  c o l l e c t i o n  m e t h o d s  a n d  
s a m p l i n g  d a t a  w e r e  r e v i e w e d  w i t h  t h e s e  r e p r e s e n t a t i v e s  
a n d  f e e d b a c k  f r o m  t h e  r e p r e s e n t a t i v e s  d i d  n o t  i n d i c a t e  
a n y  c o n c e r n  r e g a r d i n g  o f f - s i t e  c o n t a m i n a t i o n .  S o i l  
a n d  m i l k  s a m p l e s  h a v e  a l s o  b e e n  t a k e n  a n d  r e s u l t s  o f  
t h e i r  a n a l y s i s  w e r e  n o t  a v a i l a b l e  a t  t h e  t i m e  o f  t h o  
r e p o r t .  S i n c e  t h e  i n h a l a t i o n  p a t h w a y  i s  t h e  m o s t  
s i g n i f i c a n t  e f f e c t i v e  e x p o s u r e  p a t h w a y  f r o m  U30a  
p a r t i c l e s ,  t h e  l a c k  o f  e f f e c t  t o  t h e  a m b i e n t  a i r  i s  
i n d i c a t i v e  t h a t  t h e  l e v e l s  o f  u 3 0 8  i n  s o i l  a n d  m i l k ,  
a s  a r e s u l t  o f  t h e  P l a n t  9 e x c e s s  e m i s s i o n s ,  w i l l  
p r o b a b l y  be  w i t h i n  a c c e p t a b l e  l i m i t s .  
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o During t h e  p a s t  approximately t h i r t y  y e a r s  o f  F M P C  
o p e r a t i o n ,  u r a n i u m  has been d i scha rged  t o  t he  
environment v i a  b o t h  t h e  a i r  a n d  water  pathways under 
' b o t h  n o r m a l  a n d  upse t  o p e r a t i n g  c o n d i t i o n s .  The m a j o r  
d i s c h a r g e s  occur red  du r ing  t h e  1 9 5 0 ' s  a n d  1 9 6 0 ' s .  
During t h e  p a s t  t en  y e a r s ,  s i g n i f i c a n t  p rogres s  has 
been made i n  reducing  b o t h  r o u t i n e  a n d  a c c i d e n t a l  
d i s c h a r g e s  o f  uranium t o  t he  environment .  A 
comparison o f  d i s c h a r g e s  o f  uranium f r o m  baghouses 
d u r i n g  1 9 5 5  a n d  1984 i s  as f o l l o w s :  

1984 - 1955 - 

Tota l  Loss ,  Kilograms Uranium 1 2 , 4 7 7  322 

Uranium Metal P roduc t ion ,  
Me t r i c  Tons 6 , 5 0 0  5 , 4 0 0  

L o s s  Per  M e t r i c  T o n  o f  
P r o d u c t i o n ,  Kilograms Uranium 1 . 9 2  0 . 0 6  

Number o f  ivlajor Loss I n c i d e n t s ,  
Over 45 Kilograms Uranium 37 1 

o Discharges  of uranium f rom FMPC o p e r a t i o n s  over t h e  
p a s t  30 y e a r s  have r e s u l t e d  i n  some accumula t ion  of 
uranium i n  t h e  s o i l ,  sed iments ,  a n d  groundwater  i n  t h e  
a r e a  s u r r o u n d i n g  t h e  p l a n t .  Cur ren t  l e v e l s  o f  uranium 
in  t h e s e  media a r e  documented a n d  e v a l u a t e d  in  
Environmental  Moni tor ing  Reports  which a r e  i s s u e d  on 
a n  annual b a s i s .  The annual Environmental  Monitor ing 
Repor ts  a r e  f u r n i s h e d  t o  such agenc ie s  as t h e  U .  S .  
Environmental  P r o t e c t i o n  Agency, Region V ,  t he  O h i o  
E n v i  ronmental  P r o t e c t i o n  Agency, a n d  O h i o  Department 
of H e a l t h ,  a n d  t h e  C i n c i n n a t i  Commission o f  Heal th .  

o The a n n u a l  Environmental  Monitor ing Report  f o r  1983 
i n d i c a t e s ,  on pages 34 through 39,  t h a t  t h e  
r a d i o l o g i c a l  doses  t o  r e s i d e n t s  l i v i n g  near  t h e  F M P C ,  
b o t h  f r o m  ongoing o p e r a t i o n s  a n d  t h e  e f f e c t s  o f  
accumulated u r a n i u m  i n  t h e  envi ronment ,  a r e  f a r  be low 
t h e  D O E  dose l i m i t  s t a n d a r d s  o f  1 5 0 0  m i l l i r e m  t o  
c r i t i c a l  o rgans  ( t h e  l u n g )  o r  500 m i l l i r e m  t o  t h e  
whole body. 
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I V .  A N A L Y S I S  

A .  PHYSICAL CONDITION OF E Q U I P M E N T  

The a g e ,  e x t e r i o r  l o c a t i o n  o f  t h e  p l a n t  baghouse c o l l e c t i o n  
f a c i l i t y ,  a n d  p a s t  y e a r s '  budgetary c o n s t r a i n t s  have 
c o n t r i b u t e d ,  i n  p a r t ,  t o  t h e  d e t e r i o r a t e d  p h y s i c a l  c o n d i t i o n  
of t h e  equipment invo lved .  I t  a l s o  appea r s  t h a t  s u c c e s s f u l  
meet ing of s c h e d u l e s  d u r i n g  former a u s t e r e  budge ta ry  p e r i o d s  
has  brought  about  a p r i d e  o f  accomplishment which c e n t e r s  upon 
p r o d u c t i o n .  A combinat ion o f  t h e s e  c o n d i t i o n s  may have 
f o s t e r e d  t h e  c o n t i n u a n c e  o f  a minimal main tenance  program when 
p r o d u c t i o n  g o a l s  have been i n c r e a s e d  i n  r e c e n t  y e a r s  and t h e  
equi pment h a d  been des i  gnated f o r  rep1 acement i n  t h e  nea r  
f u t u r e .  

There i s  no r eco rd  o f  t h e  l e n g t h s  o f  t h e  bags p r i o r  t o  t h e i r  
i n s t a l l a t i o n  i n  e a r l y  September 1984. The b a g  manufac tu r ing  
s p e c i f i c a t i o n  i n d i c a t e s  t h e  end t o  end l e n g t h  i s  t o  be 21 
f e e t ,  10  i n c h e s ,  however, t h e  baghouse e x p e r t  team measured 
t h e  t r u e  d i s t a n c e  between f l a n g e s  t o  be 2 1  f e e t ,  1 0  1 / 4  
i n c h e s .  I n  mid-December, measurement o f  t h e  bags a f t e r  
s e v e r a l  months i n  s e r v i c e  showed t h a t  3 2  o f  t h e  4 5  bags a r e  
now 2 1  f e e t ,  1 0  i n c h e s  o r  l e s s .  The bag f o u n d  l o o s e  a n d  
removed on December 7 ,  1984, measured 2 1  f e e t ,  8 1 / 4  i n c h e s  
and t h e  unused bags t h a t  were measured f r o m  S t o r e s  r a n g e d  f r o m  
2 1  f e e t ,  5 i n c h e s  t o  21 f e e t ,  2 3 / 8  i n c h e s .  Opera t ion  o f  t h e  
P 1  a n t  9 baghouse a1  s o  prov ides  a l l  necessa ry  c o n d i t i o n s  
( m o i s t u r e ,  h e a t ,  a n d  wool m a t e r i a l )  f o r  s h r i n k a g e .  I n  t h e  
c a s e  o f  P l a n t  9 ,  a d d i t i o n a l  i n - l e a k a g e  s o u r c e s  f o r  m o i s t u r e  
a n d  h e a t  from exposure  t o  d i r e c t  s u n l i g h t  e x i s t .  

Because o f  t h e  above f a c t s ,  t h e  p o t e n t i a l  f o r  s e v e r a l  b a g s  t o  
b a r e l y  make connec t ion  on t h e  upper a n d  lower f l a n g e s  d u r i n g  
i n s t a l l a t i o n  e x i s t e d ,  p a r t i c u l a r l y  i f  t h e  bags j u s t  met t h e  
procurement  s p e c i f i c a t i o n  o f  2 1  f e e t ,  1 0  i n c h e s  p r i o r  t o  
i n s t a l  1 a t i o n .  

The p resence  o f  j o i n t s  were r e p o r t e d  i n  t h e  t h r e e  wes te rn  - 

column rubbe r  s e a l s  du r ing  t h e  September 4 maintenance due t o  
t h e  l ack  o f  a p p r o p r i a t e l y  s i z e d  rubber  s e a l s  i n  N L O  s t o r e s .  O n  
November 9 ,  f i v e  r e t a i n e r  b r a c k e t s ,  t w o  be ing  b e n t ,  were 
d i s c o v e r e d  o n  t h e  baghouse f l o o r  (See Photos  11 a n d  E). The 
moving blow r i n g  with extended nozz le  edges cou ld  c a t c h  upon 
p r o t r u d i n g  rubbe r  s e a l  edges a t  a j o i n t .  T h i s  a c t i o n  may 
r e s u l t  i n  a r i p p i n g  a c t i o n  w h i c h  could t e a r  s e a l s  a n d  f o r c e  
o f f  s e a l  r e t a i n e r s .  The bends i n  t h e  s e a l  r e t a i n e r s  appea r  t o  
be t h e  r e s u l t  o f  f o r c e  e x e r t e d  by  t h e  b l o w  r i n g  which i s  t h e  
only i n o v i n g  p a r t .  The b a g  d i scove red  t o  be l o o s e  was 
d i s c o n n e c t e d  a t  t h e  t o p .  Forces  such as t h o s e  e x e r t e d  by one 
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o r  more r e t a i n e r s  be ing  d i r e c t e d  upon a b a g  by t h e  m o v i n g  b l o w  
r i n g  may have d i s lodged  t h e  b a g .  The s imple  wedging a c t i o n  o f  
t h e  b l o w  r i n g  a g a i n s t  s e a l  r e t a i n e r s  may be s u f f i c i e n t  t o  
f o r c e  t h e  h o r i z o n t a l  b l o w  r i n g  o f f  c e n t e r .  The o f f  c e n t e r  
b l o w  r i n g  movement may apply d i s r u p t i v e  f o r c e  t o  bags as w e l l  
as  remove a d d i t i o n a l  s e a l  r e t a i n e r s .  

6 .  INSPECTION A N D  TESTING 

The baghouse con t inued  t o  be ope ra t ed  d e s p i t e  e l e v a t e d  s t a c k  
samples  a n d  r a d i a t i o n  d e t e c t o r  a larms because i t  was an 
a c c e p t e d  p r a c t i c e  t o  d o  s o  u n t i l  such t ime as  a v i sua l  
i n s p e c t i o n  confirmed t h e  p re sence  o f  uranium ox ide  in  t h e  
baghouse.  The v i s u a l  baghouse i n s p e c t i o n s  were n o t  adequate  
t o  i d e n t i f y  uranium oxide  a t  a l l  l o c a t i o n s  w i t h i n  t h e  
baghouse.  

The monthly s t a c k  sample check i s  a l s o  a v i s u a l  i n s p e c t i o n  
upon a p l e a t e d ,  convolu ted  f i l t e r  ma t r ix  r e l y i n g  u p o n  a 
t r a i n e d  eye t o  e s t i m a t e  s i g n i f i c a n t  oxide d e p o s i t s  i n  
d i f f i c u l t  t o  view f i l t e r  f o ? d s  (See P h o t o  3 ) .  The m o n t h l y  
f i l t e r  i n s p e c t i o n s  appear  t o  be s u b j e c t  t o  c o n s i d e r a b l e  
v a r i a b i l i t y  o f  d e t e c t i o n  l i m i t s  a m o n g  va r ious  I H & R  personnel  
a n d ,  moreover,  d o  n o t  c o n s t i t u t e  a s e n s i t i v e  method from which 
t o  c o n t r o l  emiss ions  b u t  r a t h e r  r e p r e s e n t ,  l a r g e l y ,  a n  a f t o r  
t h e  f a c t  i n d i c a t o r  t o  be f i rmed u p  by subsequent  g r a v i m e t r i c  
a n d  chemical a n a l y s e s .  The lack  o f  a uniform,  con t inuous  flow 
a c r o s s  t h e  f i l t e r  a n d  c o l l e c t i o n  e f f i c i e n c y  c o r r e c t i o n  f a c t o r  
combine t o  d iminish  measurement p r e c i s i o n  i n .  a manner which 
would l i k e l y  u n d e r e s t i m a t e  t h e  t r u e  uranium emiss ion  r a t e s .  

The d i f f e r e n t i a l  p r e s s u r e  readout  i s  p r i m a r i l y  used t o  t r i g g e r  
b a g  c l e a n i n g  a n d  c a n  only be cons ide red  a very c rude  i n d i c a t o r  
which would only d e t e c t  a s e v e r e ,  mul t i -bag  f a i l u r e  i n  a 
manner which would n o t  permi t  t ime ly  a c t i o n s  t o  a v e r t  
s i g n i f i c a n t  r e l e a s e s .  

The Ludlum Rate  Meter a n d  Geiger-Muel l e r  De tec t ion  System does 
a p p e a r  t o  r e p r e s e n t  a s e n s i t i v e  i n d i c a t o r  o f  s t a c k  l o s s e s  i n  a 
t i m e l y  manner which may pe rmi t  e f f e c t i v e  emis s ions  c o n t r o l .  
During r o u t i n e  o p e r a t i o n  c o n d i t i o n s  a t  de s ign  f i l t r a t i o n ,  
t h e r e  i s  r e s i d u a l  sample f i l t e r  l oad ing  a n d ,  c o n s e q u e n t l y ,  a 
g radua l  i n c r e a s e  i n  count r a t e s .  T h e r e f o r e ,  i t  i s  necessary  
t o  i d e n t i f y  excess  coun t s  f r o m  t hose  expected from normal 
b u i l d - u p .  This  d i s t i n c t i o n  i s  s i m p l i f i e d  w h e n  sudden b a g  
f a i l u r e s ,  such as  b a g  detachments  o c c u r ,  s i n c e  t h e  r a t e  meter  
Mould r a p i d l y  i n c r e a s e  a n d  may a l a rm;  however, f o r  p inho le  
l e a k s  a n d  gradual  f a i  l u r e s ,  t h e  i n c r e a s e s  may n o t  be readi  l y  
d i s c e r n i b l e  a n d ,  hence ,  go  u n n o t i c e d .  Moreover, t h e  lack o f  
formal moni  t o r i  n g  requi  r emen t s ,  absence o f  readout  r eco rd i  ngs ,  
a n d  t h e  d i f f i c u l t  t o  view l o c a t i o n  s e l e c t e d  f o r  t h e  r a t e  meter  
combine t o  c r e a t e  c i  rcumstances Nhereby alarms m i g h t  g o  
u n n o t i c e d  a n d  c e r t a i n l y  any gradual  excess  b u i l d - u p  o f  r a t e  
meter  counts  co r re spond ing  t o  a gradual  f a i l u r e  such as N o r n  
b a g s  w i t h  i n c r e a s i n g  numbers o f  p inho les  w o u l d  l i k z l y  be 
unrecognized .  - 3 3  - 
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There  appea r s  t o  be a l ack  o f  c o o r d i n a t e d ,  a g g r e s s i v e  e f f o r t s  
t o  minimize uraniuin r e l e a s e s  as z v i d e n t  f r o i n  t h e  casua l  v i s u a  
i n s p e c t i o n  p r a c t i c e s  used f o r  b o t h  t h e  baghouse a n d  s t a c k  
s a m p l e r s ;  t h e  a d  hoc manner i n  which the  r a d i a t i o n  d e t e c t o r s  
h a d  been used f o r  t w o  y e a r s ;  l ack  o f  c l e a r  c u t  gu idance  f o r  
i n t e r p r e t a t i o n  o f  r e s u l t s ;  o r  p r e s e t  a c t i o n  p l a n s  t o  m i t i g a t e  
r e l e a s e s  based u p o n  knowledge o f  consequences.  

C .  M A N A G E M E N T  C O N T R O L  

1. Communications a n d  Execut ion  o f  Procedures  

o N L O  pursued a management system based on t h e  
e x p e c t a t i o n  t h a t  each subsequent  lower l e v e l ,  somehow 
knew w h a t  was t h e  c o r r e c t  way t o  respond t o  unusual  
o c c u r r e n c e s .  Key people  w i t h i n  t h e  IH&R Department 
who were r e s p o n s i b l e  f o r  c o l l e c t i n g  t h e  s t a c k  sampler  
d a t a  a n d  p r o v i d i n g  i n t e r p r e t a t i o n s  of i t s  s i g n i f i c a n c e  
t o  o p e r a t i n g  management personnel  h a d  l i m i t e d  formal  
Heal th  Phys ic s  t r a i n i n g  a n d  d i d  n o t  a g g r e s s i v e l y  a p p l .  
A L A R A  ph i losophy.  These people  performed t h e i r  d u t i e  
i n  a n  independent  f a s h i o n  a n d  f a i l e d  t o  t a k e  a d v a n t a g .  
o f  o t h e r  Heal th  Phys ic s  e x p e r t i s e .  

o D O E  o r d e r s ,  which p r o v i d e  some cogent  examples o f  
e v e n t s  which r e q u i r e  r e p o r t i n g ,  were n o t  d i s s e m i n a t e d  
t o  lower e s c h e l o n s  f o r  f e a r  o f  i nduc ing  "ove r  
r e p o r t i n g " .  N L O  management expec ted  i t s  d e f i n i t i o n  o 
"Minor Event"  t o  e l i c i t  t h e  proper  r e sponse  f r o m  N L O  
employees,  i n  t h e  event  o f  a n  unusual o c c u r r e n c e ,  t h a -  
would f u l f i l l  D O E  Order  r equ i r emen t s .  

o IH&R p r o f e s s i o n a l s  con t inued  t o  c a s u a l l y  deve lop  d a t a  
which i n d i c a t e d  t h a t  t h e  environment was be ing  
i n s u l t e d .  The IH&R Department d i d  n o t  r e a l i z e  t h e  
s i g n i f i c a n c e  o f  t h e  d a t a  i t  gene ra t ed  a n d ,  t h e r e f o r e ,  
could  n o t  p r o p e r l y  a d v i s e  t h e  p roduc t ion  management 
s t a f f  a b o u t  t h e  s t a c k  sampler  r e a d i n g s  nor recommend 
s h u t d o w n  o f  o p e r a t i o n s .  Desp i t e  ev idence  from t w o  
mon i to r ing  d e v i c e s  showing a baghouse problem, N L O  
o p e r a t i n g  a n d  IH&R Department personnel  a l lowed t h e  
o p e r a t i o n  which was c a u s i n g  t h e  problem t o  c o n t i n u e .  
There was n o  p e r c e p t i o n  o f  t h e  need t o  c o n s u l t  w i t h  
h i g h e r  h e a l t h  a n d  s a f e t y  or  p roduc t ion  management a t  
N L O  or w i t h  D O E .  

o F i r s t  l i n e  IH&R Department a n d  p roduc t ion  pe r sonne l  
made s t a t e m e n t s  t o  t h e  Board t o  t h e  e f f e c t  t h a t  t h e  
l o s s e s  i n d i c a t e d  by t h e  P l a n t  9 s t a c k  sampler  were n o  
s i  g n i  f i c a n t  when re1 a t e d  t o  FMPC e x p e r i e n c e  o f  twenty 
t o  t h i r t y  y e a r s  a g o .  A l t h o u g h  t h e  e x e c u t i v e  
management o f  NLO d i s p l a y e d  a s e n s i t i v i t y  t o  t h e  
i n c i d e n t ' s  r e l e a s e s ,  t h i s  s e n s i t i v i t y  was 
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n o t  widespread. i n  t h e  p l a n t .  F i n a l l y ,  l a t e  i n t o  t h  
i r l c i d e n t ,  i t  t o o k  a n  i n q u i r y  by  t h e  P lan t  Manager o n  
November 30 t o  p r e c i p i t a t e  a n  i n v e s t i g a t i o n  i n t o  t h e  
excess  emis s ions  r epor t ed  a s  o f  t h a t  d a t e .  O n  
December 3 ,  t h e  P l a n t s  5 ,  6 ,  a n d  9 Department 
Supe r in t enden t  decided t o  c o n t i n u e  t o  o p e r a t e  Niiile 
t h e  I H A R  Department developed more d a t a .  T h e r e f o r e ,  
t h e  i r lc ident  cont inued  f o r  a n o t h e r  seven days beyond 
November 3 0 .  

o The D i r e c t o r  o f  t he  Heal th  a n d  S a f e t y  Div i s ion  i s  not 
a r e g u l a r  member o f  t h e  d a i l y  meeting t o  review 
h i g h l i g h t s  of t h e  p l a n t .  His p re sence  could have 
c o n t r i b u t e d  t o  upper management awareness o f  r e l e a s e s ,  
f i r e s ,  e t c .  

o NLO f a i l e d  t o  have p rocedures  i n  p l a c e  t h a t  would 
a l l o w  f o r  compliance with D O E  Order 5 4 8 4 . 1 ,  
"Environmental  P r o t e c t i o n ,  S a f e t y ,  a n d  Heal th  
P r o t e c t i o n  Repor t ing  Requirements"  (See  Chapter  I ,  rn. 
a n d  n . ) .  O n  November 3 0 ,  t h e  P l a n t  management knew 
t h a t  NLO h a d  measured t w o  l a r g e ,  u n a n t i c i p a t e d  
r e l e a s e s  y e t  N L O  f a i l e d  t o  n o t i f y  t h e  D O E .  

o NLO management became aware o f  t h e  exposure  o f  t h e  
H o f f m a n  u n i t  cyc lone  r e p a i r  crew t o  U308 d u s t  o f  
Novembsr 2 9  over  t w o  weeks a f t e r  t h e  exposure .  This 
l a t e  p e r c e p t i o n  made t h e  use  o f  t h e  q u i c k  u r i n a l y s i s  
t e s t  p rocedure  f o r  a s s e s s i n g  i n t e r n a l  up take  m o o t .  

o NLO s e n i o r  management b e l i e v e d  t h a t  the  Geiger  c o u n t e r  
moni tors  were r o u t i n e l y  a n d  e f f e c t i v e l y  being u t i l i z e d  
a s  a n  a i d  t o  c o n t r o l l i n g  e m i s s i o n s .  

2 .  Procedures  

There were only  t w o  procedures  ( E x h i b i t s  5 a n d  1 3 )  which 
d e s c r i b e  t h e  d u s t  c o l l e c t o r  sys tem equipment a n d t h e  s t a c k  
sampler .  No p rocedure  mentioned t h e  t w o  y e a r  o l d  s t a c k  
moni tor .  The two procedures  were p l an twide  documents w h i c h  
p rovide  g r e a t  f l e x i b i l i t y ,  w h i l e  depending on s u b j e c t i v e  
i n t e r p r e t a t i o n s  a n d  judgments t o  accomplish g o a l s .  F o r  
example,  t h e  procedure  cove r ing  t h e  c o l l e c t o r  system l a c k s  
s p e c i f i c i t y  t o  o p e r a t o r s  f o r  t h e  need f o r  s t a c k  moni tor ing  
equipment t o  be f u n c t i o n a l  p r i o r  t o  p l a c i n g  t h e  d u s t  
c o l l e c t o r  system i n  o p e r a t i o n .  Act ions t o  be taken  , i f  
s t a c k  m o n i t o r  equipment f a i l  wh i l e  in  o p e r a t i o n  i s  n o t  
a d d r e s s e d .  The sampler  procedure  requi  r ing  t h e  IH&R 
t e c h n i c i a n  t o  e s t i m a t e  weight o f  s o i l e d  m a t e r i a l  i s  a l s o  
s u b j e c t  i ve . 
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Alt-h-ough b o t h  t h e  d u s t  c o l l e c t o r n d  d u s t  h a g s  h a d  a n  
a s s o c i a t e d  Q A  Analys is  a n d  P l a n ,  t h e s e  documents f a i l e l  
accomplish t h e i r  o b j e c t i v e ,  which was t o  preven t  t h i s  ' 
o f  u n a c c e p t a b l e  s i t u a t i o n  by implementing p r s v e n t i v e  
measures .  nu r ing  the  rev iew,  s e v e r a l  o t h e r  Q A  
programmatic f a i l u r e s  were noted w h i c h  occu r red  apparer  
p r e v i o u s l y ,  a n d  d e f i n i t e l y  d u r i n g ,  t h e  September t o  
December t ime frame a n d  c o n t r i b u t e d  t o  t h i s  s i t u a t i o n .  
S i g n i f i c a n t  f a i  1 u r e s  f o u n d  were: 

- _ - ~  - 

a .  The b a g  procurement s p e c i f i c a t i o n  has not d i c t a t e d  
p rope r  b a g  s i z e  s i n c e  i s s u a n c e  o f  t h e  o r i g i n a l  
s p e c i f i c a t i o n  in  t h e  1 9 6 0 s .  

b .  No t i m e l y  "minor e v e n t "  r e p o r t s  were prepared . ,  nor  
n o t i f i e d  a l though  i t ems  were encoun te red  a s  f o l l o w e  

i .  Rags t o o  s h o r t  f o r  i n s t a l l a t i o n  were o b t a i n e d  f 
S t o r e s .  

i i .  L o o s e  bags were f o u n d  o n  t w o  s e p a r a t e  occns i r>ns  

i i i .  A f i r e  o c c u r r e d .  This  f i r e  a l s o  r e s u l t e d  in  t h  
l o s s  o f  t h e  c a p a b i l i t y  t o  measure e m i s s i o n s  f o r  
approx ima te ly  t h e  next  s i x  days .  

i v .  Blow r i n g  maintenance was r e q u i r e d  i n  November 
a f t e r  major r e p a i r s  h a d  r e c e n t l y  been performed 
September .  

v .  Personnel  were exposed t o  o x i d e .  

v i .  Sampler r e s u l t s  o f  l a r g e  e m i s s i o n s  could  not  be 
c o r r e l a t e d  t o  a p h y s i c a l  o p e r a t i o n a l  problem by 
v i s u a l  i n s p e c t i o n .  

c .  Acceptance o f  equipment ( b a g s )  c o n t i n u a l l y  be ing  
o b t a i n e d  wi thou t  s p e c i f i c  measurable  c r i t e r i a  or  
c e r t i f i c a t i o n .  

- d .  Lack of pr-ocedures which a d d r e f s e d  moni tor  a la rm 
a c t i o n  a l t h o u g h  a s p e c i f i c  a c t i o n  o f  t h e  Q A  a n a l y s i s  
was t o  be f a m i l i a r  with S O P  o n  a l a r m s .  

e .  A l a c k  o f  a check a n d  b a l a n c e  system which w o u l d  
p r o v i d e  management wi th  o b j e c t i v e  feedback i n  t h e  
e f f e c t i v e n e s s  a n d  e f f i c i e n c y  o f  t h e  O A  program. 
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f .  L a c k  o f  p r o c e d u r e s  w h i c h  r e q u i r e  t h a t  a b a g h o u s e  a n d  
a s s o c i a t e d  f a c i l i t i e s  b e  s h u t  down i f  t h e  s t a c k  
s a m p l i n g  c a p a b i l i t y  i s  l o s t .  The l o s s  o f  t h e  
o p e r a t i o n  o g  t h e  H o f f m a n  H i g h  Vacuum U n i t  s h o u l d  h a v e  
r e s u l t e d  i n  a s h u t d o w n  o f  t h e  P l a n t  9 b a g h o u s e .  

g .  L a c k  o f  p r o c e d u r e s  t o  d e s i g n a t e  p e r s o n n e l  a u t h o r i z e d  
t o  a d j u s t  r a d i a t i o n  a l a r m  s e t  p o i n t s .  

I t  a p p e a r s  t h e  e x i s t e n c e  o f  t h e  a b o v e  p r o b l e m s  c a n  
c o n t i n u e  u n l e s s  a b e t t e r  c o m m u n i c a t i o n  and  u n d e r s t a n d i n g  
o c c u r s  t h r o u g h o u t  a l l  l e v e l s  o f  t h e  NLO o r g a n i z a t i o n  on 
how a l l  p a r t s  o f  i t s  Q A  p r o g r a m  i s  t o  b e  i m p l e m e n t e d  a n d  
m a i  n t a i n e d  . 

D .  REGULATORY ISSUES 

C o n t r o v e r s y  s u r r o u n d s  t h e  i s s u e  o f  CERCLA r e q u i r e m e n t s  a s  t h e y  
p e r t a i n  t o  F M P C  o p e r a t i o n s .  NLO u p p e r  management  i n d i c a t e d  
t h a t  f o r m a l  D O E  g u i d a n c e  h a d  n o t  r e q u i r e d  f u l l  c o m p l i a n c e  w i t h  
a1 1 CERCLA r e q u i r e m e n t s .  T h i s  g u i d a n c e  was l a t e r  d e t e r m i n e d  
t o  b e  a 1 9 8 1  l e t t e r  ( E x h i b i t  1 4 )  w h i c h  o n l y  r e q u i r e d  OR0 
c o n t r a c t o r s  t o  r e p o r t  a c c i d e n t a l  o r  e p i s o d i c  h a z a r d o u s  
s u b s t a n c e  r e l e a s e s  f o r  w h i c h  r e m e d i a l  a c t i o n  m i g h t  b e  
n e c e s s a r y .  D O E  s t a f f  members i n d i c a t e  t h a t  t h e y  v e r b a l l y  
a d v i s e d  t h e  NLO D i r e c t o r  o f  H e a l t h  a n d  S a f e t y  as  r e c e n t l y  as 
t h e  s p r i n g  o f  1 9 8 4  t o  mee t  CERCLA r e q u i r e m e n t s ,  b u t  no w r i t t e n  
g u i d a n c e  w h i c h  r e v i s e s  t h e  1 9 8 1  memorandum h a v e  b e e n  i s s u e d .  
T h e  DOE l e t t e r  r e m a i n e d ,  f o r g o t t e n ,  i n  t h e  D O E  f i l e s .  NLO 
b r o u g h t  t h i s  l e t t e r  t o  t h e  a t t e n t i o n  o f  D O E  a f t e r  D e c e m b e r  7 ,  
1 9 8 4 .  N e v e r t h e l e s s ,  t h e  c o n f u s i o n  as  t o  CERCLA r e q u i r e m e n t s  
d i d  a p p a r e n t l y  p r e v e n t  t i m e l y  r e p o r t i n g  b y  l o w e r  management  o f  
i n a d v e r t e n t  d i s c h a r g e s  a t  t h e  o n e  p o u n d  p e r  t w e n t y - f o u r  h o u r  
l e v e l ,  p u r s u a n t  t o  CERCLA. 

I r r e s p e c t i v e  o f  p a r a l l e l  r e q u i r e m e n t s  t o  r e p o r t  u n d e r  t h e  
E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  CERCLA p r o v i s i o n s ,  t h e  
r e l e a s e s  w e r e  s i g n i f i c a n t  e n o u g h  t o  be r e p o r t e d ,  a s  t h e y  
o c c u r r e d ,  t o  D O E  p e r  t h e  DOE U n u s u a l  O c c u r r e n c e  O r d e r .  They 
w e r e  n o t  r e p o r t e d  t o  D O E  u n t i l  t h e  i n c i d e n t  was o v e r .  

o D O E  O r d e r  5480.1,  " E n v i r o n m e n t a l  P r o t e c t i o n ,  S a f e t y  a n d  
H e a l t h  P r o t e c t i o n  P r o g r a m  f o r  D O E  O p e r a t i o n s , "  r e q u i r e s  
t h a t  a l l  D O E  o p e r a t i n g  s i t e s  m a i n t a i n  a p r o g r a m  t o  manage 
a n d  r e d u c e  r a d i o a c t i v e  r e l e a s e s  t o  as l o w  a s  r e a s o n a b l y  
a c h i e v a b l e  (ALARA) .  NLO I H & R  D e p a r t m e n t  s t a f f  w e r e  n o t  
a c q u a i n t e d  w i t h  t h e  r e q u i r e m e n t  t o  h a v e  an  a c t i v e  4LARA 
p r o g r a m  t o  manage e m i s s i o n s  d u r i n g  t h e  c o u r s e  o f  t h e  y e a r .  
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o The O h i o  Air P o l l u t i o n  Cont ro l  Code r e q u i r e s  t h a t  
m a l f u n c t i o n s  o f  a i r  p o l l u t i o n  c o n t r o l  equipment which 
r e s u l t  in  t h e  v i o l a t i o n  o f  emiss ion  s t a n d a r d s  a r e  t o  be 
r e p o r t e d  t o  t h e  O h i o  Environmental  P r o t e c t i o n  Agency. 
environmental  o v e r s i g h t  procedures  d i d  n o t  p r o v i d e  f o r  
r e c o g n i t i o n  a n d  compl iance  w i t h  t h i s  r e g u l a t o r y  
requi  rement. 

E .  AMELIORATION 

The P l a n t  9 baghouse was s h u t  down on December 7 a n d  t e s t s  
conducted  p r i o r  t o  r e s t a r t .  All  baghouses a n d  a s s o c i a t e d  
s t a c k s  were p laced  on a more f r e q u e n t  mon i to r ing  s c h e d u l e .  
a r e s u l t ,  t h e  P l a n t  9 and P l a n t  5 baghouse o p e r a t i o n s  were 
ceased  on December 1 4  a n d  1 8 t h ,  r e s p e c t i v e l y ,  by o r d e r  o f  DC 
a n d  NLO fo l lowing  t i m e l y  i d e n t i f i c a t i o n  o f  s l i g h t l y  h i g h e r  
t h a n  n o r m a l  r e l e a s e  r a t e s .  D O E  a n d  NLO a c t i o n s  were . t imely  
and d e c i s i v e  i n  p r e v e n t i n g  unnecessary  u r a n i u m  e m i s s i o n s .  L: 
has  o rde red  t h a t  a l l  t h e  u n i t s  i n  q u e s t i o n  s h a l l  remain s h u t  
down u n t i l  i t  i s  de t e rmined  t h e y  can o p e r a t e  i n  a normal 
manner. 

The o n - s i t e  r a d i a t i o n  s a f e t y  r e sponse  t o  t h e  i n c i d e n t  was tc 
conduct  a s p e c i a l  c o n t a m i n a t i o n  survey a week a f t e r  t h e  
e p i s o d e  o f  e x c e s s i v e  u r a n i u m  r e l e a s e s .  The su rvey  ( E x h i b i t  
- 11) was conf ined  i n  s cope  t o  s u r f a c e  con tamina t ion  i n  t h e  
immediate v i c i n i t y .  No a i r  con tamina t ion  s u r v e y s  were 
conducted  except  f o r  t h e  r o u t i n e  b r e a t h i n g  zone samples .wh ic  
were f o r t u n a t e l y  ongoing d u r i n g  a n d  a f t e r  t h e  e p i s o d e  o f  
e x c e s s i v e  u r a n i u m  e m i s s i o n .  A l t h o u g h  t h e r e  does n o t  appea r  
be s i g n i f i c a n t  exposures  t o  personnel  a t  P l a n t  9 ,  t h e r e  were 
t o t a l  o f  some 7 0  pe r sonne l  p o t e n t i a l l y  exposed ,  i n c l u d i n g  
o t h e r  c o n t r a c t o r  pe r sonne l  i nvo lved  in  a v e n t i l a t i o n  su rvey  
P l a n t  9. NLO s t a f f  were s l o v ~  t o  i d e n t i f y  p o t e n t i a l l y  expose 
personnel  a n d  e v a l u a t e  e x p o s u r e s .  This  may have been d u e ,  1 
p a r t ,  t o  e a r l i e r  e x p e r i e n c e s  of IH8R personnel  w i th  e v a l u a t i  
o f  s i m i l a r  o r  even g r e a t e r  r e l e a s e s  wi thou t  a p p a r e n t  exposur 
problems.  

The environmental  a s ses smen t  c o n s i s t e d  o f  g a t h e r i n g  a i r ,  s o i  
wel l  w a t e r ,  c i s t e r n ,  a n d  milk samples a t  t h e  end o f  t h e  
emis s ion  e p i s o d e .  The r e s p o n s e  appeared t o  be t i m e l y  a n d  
e f f e c t i v e  i n  e v a l u a t i n g  t h e  envi ronmeota l  consequences .  T h e  
r e s u l t s  t o  d a t e  i n d i c a t e  n o  measurable  envi ronmenta l  impact .  
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V .  CONCLUSIONS 

A .  F I N D I N G S  

1. The a t t i t u d e  o f  I H & R  p e r s o n n e l ,  P l a n t  9 o p e r a t o r s ,  a n d  
l i n e  management r e g a r d i n g  i n s p e c t i o n  a n d  mon i to r ing  o f  
baghouse leakage  was somewhat casua l  a n d  r e f l e c t e d  e a r l i e r  
o p e r a t i o n a l  r e g u l a t o r y  requi rements  a n d  p h i l o s o p h i e s  which 
h a d  t o l e r a t e d  l a r g e r  uranium l o s s e s .  

2 .  The d a i l y  v i sua l  i n s p e c t i o n  p r a c t i c e s  a t  t h e  P l a n t  9 
baghouse were not adequa te  t o  i d e n t i f y  uranium ox ide  
1 eakage. 

3 .  The Geiger  Muel ler  r a d i a t i o n  d e t e c t i o n  systems were n o t  
r e sea rched  a n d  developed t o  p rov ide  c r e d i b l e ,  c l e a r c u t  
i n fo rma t ion  t o  management. 

4 .  The monthly v i s u a l  i n s p e c t i o n  o f  s t a c k  f i l t e r s  i s  
i n a d e q u a t e  i n  f r e q u e n c y ,  scope ,  a n d  q u a l i t y  t o  p rov ide  
t i m e l y  i n f o r m a t i o n  i n  o r d e r  t o  a s s u r e  t h a t  s t a c k  r e l e a s e s  
a r e  main ta ined  as low as reasonably  a c h i e v a b l e .  

5 .  U r a n i u m  c o n t r o l  , moni to r ing  equipment a n d  p r a c t i c e s  have ,  
i n  g e n e r a l ,  f a i l e d  t o  keep pace with b e s t  a v a i l a b l e  
t e c h  no  1 ogy . 

6. Bags can become l o o s e  a t  t h e i r  f l a n g e s  be,cause o f  one o r  
more o f  t h e  f o l l o w i n g  f a c t o r s :  improper s i z i n g ,  weak bag 
a t t a c h m e n t s ,  s h r i n k a g e ,  blow r i n g  f o r c e s  e x e r t e d  u p o n  s e a l  
r e t a i n e r s  a n d  bags ,  v i b r a t i o n ,  r e s t o r i n g  f o r c e s  o f  a 
s t r e t c h e d  b a g ,  h i g h  d i f f e r e n t i a l  p r e s s u r e  a n d / o r  be ing  
i n a d v e r t e n t l y  knocked o f f  du r ing  maintenance.  

7 .  The b a g  procurement s p e c i f i c a t i o n s  a n d  c e r t i f i c a t i o n  
a s s u r a n c e s  r e q u i r e d  f r o m  vendors were l e s s  t h a n  adequa te .  

8. Many a s p e c t s  o f  t h e  NLO Q A  program were n o t  a d e q u a t e l y  
implemented (See  S e c t i o n  I V . 3 . ) .  

9 .  S i g n i f i c a n t  omiss ions  were p r e s e n t  i n  t h e  o p e r a t i o n  
p rocedures  (See  S e c t i o n  I V . 2 . ) .  

10 .  S u b j e c t i v e  judgment i n s t e a d  o f  measurable  c r i t e r i a  i s  
u t i l i z e d  t o  accep t  a n d  o p e r a t e  equipment.  

11. The l e v e l  o f  a u t h o r i t y  which approves d e v i a t i o n s  a n d  
v a r i a n c e s  has n o t  been e s t a b l i s h e d .  I n  t h e  b a g  or  a i ?  
s e a l  i n s t a l l a t i o n ,  d e v i a t i o n  approval  a u t h o r i t y  appea r s  t o  . 
be improper ly  accep ted  by t h e  maintenance personnel  
i n s t a l l i n g  such equipment.  
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1 2 .  Implementation o f  i n t e r n a l  a n d  e x t e r n a l  r e p o r t i n g  on  
~ _ _  o c t u r r e n c e s  - i s  l e s s  t h a n  adequate-: 

13.  The management o f  N L O  h a d  f a i l e d  t o  i n s u r e  t h a t  i t s  
environmental  p r o t e c t i o n  p r o f e s s i o n a l s  h a d  e s t a b l i s h e d  ,- 
maintained a n  e f f e c t i v e  e x c e s s  e m i s s i o n s  r e d u c t i o n  a n d  
c o n t r o l  program i n c o r p o r a t i n g  A L A R A  p r a c t i c e s .  

14. The D O E  O a k  Ridge f u n c t i o n a l  a p p r a i s a l  program f a i l e d  t c  
i d e n t i f y  a n d  a s s u r e  c o r r e c t i o n  f o r  s i g n i f i c a n t  c a u s a l  
f a c t o r s .  

B .  PROBABLE CAUSES 

1. A casua l  a n d  sometimes f r u s t r a t e d  a t t i t u d e  towards  c o n t r  
of u r a n i u m  emiss ions  i n  a cco rdance  w i t h  i n c r e a s i n g l y  
r e s t r i c t i v e  contemporary s t a n d a r d s  and p r a c t i c e s .  T h i s  
appears  t o  be due ,  i n  p a r t ,  t o  t h e  d i f f i c u l t i e s  
encountered i n  o p e r a t i n g  a t i g h t l y  budgeted uranium 
product ion  p l a n t  w i t h  e m i s s i o n s  c o n t r o l  equipment .which  
borders  u p o n  o b s o l e s c e n c e .  

2 .  Visual i n s p e c t i o n s  were i n a d e q u a t e  a n d  knowledge o f  
r a d i a t i o n  moni tor ing  systems w a s  i n s u f f i c i e n t  t o  p rov ide  
t i m e l y ,  u se fu l  i n fo rma t ion  t o  management r e g a r d i n g  t h e  
e x t e n t  o f  uranium emiss ions  a n d ,  more i m p o r t a n t l y ,  t h e  
s i g n i f i c a n c e  o f  t h o s e  l e v e l s  a s  compared with a p p r o p r i a t  
s t a n d a r d s  and r e p o r t i n g  r e q u i r e m e n t s .  

3 .  The P lan t  9 baghouse o p e r a t e d  wi th  unde tec t ed .  l o o s e  bags 
which were only v i s i b l e  d u r i n g  p h y s i c a l  e n t r y .  The bags 
became l o o s e  due t o  r e a s o n ( s )  s t a t e d  p r e v i o u s l y  i n  F indi  
number 6 .  The b a g  d i scove red  l o o s e  on  November 9 most 
l i k e l y  became d i s l o d g e d  d u r i n g  t h e  blow r i n g  m a l f u n c t i o n  
which may have caused r e t a i n e r s  t o  a c t  as l e v e r s .  The 
December 7 b a g  which a p p a r e n t l y  shrank  below t o l e r a b l e  
l i m i t s  probably  worked i t s  way l o o s e  by v i b r a t i o n  a n d  bl 
r i n g  a c t i o n s .  

4.  F a i l u r e  of t h e  Q A  Program t o  i d e n t i f y  a n d  implement 
necessary  p r e v e n t a t i v e  a c t i o n s  a n d  a l s o  t o  p r o v i d e  t ime1 
proper  c o r r e c t i v e  a c t i o n s  f o r  k n o w n  problems a t  lower  
1 eve1 s .  

5. The lack  o f  a n  e f f e c t i v e  A L A R A  program f r o m  which t o  
c l o s e l y  monitor  a n d  c o n t r o l  uranium e m i s s i o n s .  
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1. A c r i t i c a l  need e x i s t s  t o  a s s u r e  t h a t  cogn izan t  l i n e  
management, o p e r a t o r s  a n d  I H & R  s t a f f  a r e  knowledgeable  i n  
a p p r o p r i a t e  r e p o r t i n g  requi rements  f o r  i n a d v e r t e n t  uranium 
emiss ions  a n d  a r e  committed t o  e f f e c t i v e  c o n t r o l  
s t r a t e g i e s  which m a i n t a i n  uranium emiss ions  as  l o w  as 
r easonab ly  a c h i e v a b l e .  

2 .  A need e x i s t s  f o r  management c o n t r o l  t h a t  p r o v i d e s  
c l e a r c u t  implementa t ion  o f  p rocedures  f o r  abatement  
a c t i o n s  a n d  o p e r a t i o n a l  c u r t a i l m e n t  whenever uranium 
r e l e a s e s  may p o t e n t i a l l y  exceed a c c e p t a b l e  l e v e l s .  

3 .  I n s p e c t i o n  a n d  moni t o r i n g  programs f o r  baghouse emis s ions  
s h o u l d  be upgraded t o  p rov ide  a g g r e s s i v e  e v a l u a t i v e  
su rveys  of s u f f i c i e n t  s cope ,  f r equency ,  a n d  q u a l i t y  t o  
a s s u r e  t h a t  i n a d v e r t e n t  r e l e a s e s  a n d  r o u t i n e  e m i s s i o n s  a r e  
m i  ni mi zed.  

4 .  N L O  needs t o  promptly e v a l u a t e  exposure p o t e n t i a l  d u r i n g  
s i g n i f i c a n t  uranium r e l e a s e s  a n d  a s s u r e  t h a t  exposures  a r e  
minimized. 

5 .  A need e x i s t s  t o  improve a n d  s t r e a m l i n e  communications 
r e g a r d i n g  minor even t  r e p o r t s  a n d  o t h e r  s i g n i f i c a n t  
o c c u r r e n c e s ,  between N L O  lower a n d  upper management l e v e l s  
(See  E x h i b i t  1 5 ) .  

6. Eva lua t ion  a n d  implementa t ion  o f  t h e  team o f  baghouse 
e x p e r t s  recommendations as  t h e y  apply t o  a l l  baghouses 
should be per formed.  

7 .  N L O  should  e s t a b l i s h  means t o  e v a l u a t e  e f f i c i e n c y  a n d  t h e  
e f f e c t i v e n e s s  o f  i n - p l a c e  management c o n t r o l  sys t ems .  
These reviews should  i n c l u d e ,  b u t  n o t  be l i m i t e d  t o ,  t h e  
QA program, procurement ,  i n s p e c t i o n ,  main tenance ,  a n d  t h e  
envi ronmenta l  p r o t e c t i o n  program. 

8 .  A need e x i s t  t o  a s s u r e  measurable  accep tance  c r i t e r i a  a n d  
vendor c e r t i f i c a t i o n  r equ i r emen t s  a r e  inc luded  i n  
procurement packages .  N L O  management should a l s o  d e s i g n a t e  
t h e  p rope r  a u t h o r i t y  which must approve procured  a n d  
i n s t a l  l ed  equipment d e v i a t i o n s .  

9.  N L O  needs t o  conform f u l l y  with C E R C L A  a n d  a l l  o t h e r  
r e g u l a t o r y  r equ i r emen t s  c i t e d  i n  t h i s  r e p o r t .  

10 .  The D O E  Oak Ridge a p p r a i s a l  programs need t o  be e v a l u a t e d  
t o  a s s u r e  t h a t  t h e  o v e r a l l  scope  a n d  depth i s  adequa te  t o  
i d e n t i f y  s i g n i f i c a n t  needs i n  t h e  N L O  envi ronmenta l  
p r o t e c t i o n  a n d  q u a l i t y  a s s u r a n c e  programs. ' 
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V I .  SIGNATURES OF B O A R D  MEMBERS 

J .  R .  Martin, *Chairman 
Health a h y s i c i s t ,  Health Protec t ion  Branch 

D O E  - O a k  Ridge Operations O f f i c e  

: /J. Marciante 
Indus tr ia l  Yng ineer ,  Weapons Div i s ion  

D O E  - Oak Ridge Operations O f f i c e  

P .  L .  S j a t t e r y  
Q u a l i t y  Assurance Engineer,  Qual i ty  a n d  R e l i a b i l i t y  D i v i s i o n  

D O E  - Oak Ridge Operations O f f i c e  
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. ;-f.,i *This member o f  t h e  Board i s  a DOE-Certified Accident /Inc ident  
I n v e s t i g a t o r .  
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