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In t ro d u c t io n

A  s tu d y  w a s  b e g u n  in  F e b r u a r y ,  1966 to  d e t e r m i n e  the  s o u r c e s  
o f  l e a d  c o n ta m in a t io n  in  th e  T E L  a r e a  a n d  to  d e t e r mi n e  w h a t  s te p s  sh o u ld  b e  
ta k e n  to  r e d u c e  th e  c o n ta m in a t io n  h a z a r d .  T h e  p u r p os e  o f  th i s  r e p o r t  i s  to  
s u m m a r i z e  th e  i n f o r m a t io n  o b ta in e d  to  d a te  a n d  to  re c o m m e n d  s te p s  to  r e ­
d u c e  th e  l e a d  c o n ta m in a t io n  h a z a r d .  B a c k g ro u n d  i n f or m a t io n  i s  f i l e d  in  
"1966  A i r  C o n ta m in a t io n "  f i le .  .

P a r t i c u l a r  e m p h a s i s  d u r in g  th i s  s tu d y  h a s  b e e n  p la ce d  on  th e  
l e a d  c o n ta m in a t io n  p r o b le m  i n - " C "  M a n u fa c tu r in g  B u ild in g ,  w h e r e  c o n t a m i ­
n a t io n  i s  m o s t  s e v e r e .  S o m e  s tu d ie s  h a v e  a l s o  b e e n  done in  " B "  B u i ld in g  
a n d  i n  th e  a l l o y  a r e a .

i T h e  p r i n c i p a l  s o u r c e s  o f  l e a d  c o n ta m in a t io n  w h ic h h a v e  b e e n  
d i s c o v e r e d  a r e  l i s t e d  b e lo w  a lo n g  w i th  s u g g e s t io n s  f o r  e l im in a t in g  o r  r e ­
d u c in g  t h e  l e a d  c o n c e n t r a t i o n  in  o p e r a t i n g  a r e a s .

1 A  l i s t  o f  r e c o m m e n d a t io n s  i s  in c lu d e d  a t  th e  end  o f  th i s  r e p o r t .  

" C "  B U ILD IN G  .

5 th  F lo ta r

1. , A l lo y  H o p p e r s  -  Spo t a i r  s a m p l e s  u n d e r n e a th  e mp ty  h o p p e r s
o n  th e  5 th  f l o o r  an d  in  th e  tu n n e l  a v e r a g e d  1. 27 m g/ f t . 3 ( T a r g e t  
m a x im u m  c o n c e n t r a t i o n  i s  0. 002 m g / f t . 3 ) T h e r e  is  a ls o  an  
in d i c a t i o n  t h a t  n o r t h e r l y  w in d s  c a u s e  c o n ta m in a t io n on  th e  5 th  
f l o o r  b y  b lo w in g  in to  th e .b u i l d i n g  th ro u g h  th e  o p e ne d  d o o r s  a t  
t h e  n o r th  end  o f  th e  5 th  f l o o r ,  t h e r e b y  p ic k in g  up le a d  v a p o rs  
f r o m  th e  e m p ty  c o n ta m in a te d  h o p p e r s  w h ic h  a r e  s t o r ed  t h e r e .

-   L iq u id  .h a s  b e e n  o b s e r v e d ;  u n d e r n e a th  e m p ty  h o p p er s  on  th e
5 th  f l o o r  a n d  i n  th e  tu n n e l  o n  n u m e r o u s  o c c a s i o n s .  : -
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A  s y s t e m  h a s  b e e n  d e s ig n e d  f o r  p u r g in g  th e  h o p p e r s  w i th  n i t r o g e n  
w h i l e  a l lo y  i s  c h a r g e d  to  th e  a u to c la v e s .  T h i s  s h o uld  p r e v e n t  
c o n ta m in a te d  v a p o r s  f r o m  e n te r i n g  th e  h o p p e r s  f r o m  th e  a u to ­
c l a v e s  , t h e r e b y  . r e d u c in g  th e  c o n ta m in a t io n  f r o m  e m p ty  h o p p e r s .  
I n s ta l l a t i o n  o f  th i s  n i t r o g e n  p u r g e  s y s t e m  s h o u ld  be  e x p e d i te d .

C o m m u n ic a t io n  f r o m  4 th  F lo o r  -  A i r  c u r r e n t s  u p w a rd  f r o m  
t h e  h ig h ly  c o n ta m in a te d  4 th  f l o o r  n e a r  th e  w a l l s  w as  found  to  b e  
a  m a j o r  s o u r c e  o f  c o n ta m in a t io n  on  th e  5 th  f lo o r .  It  w a s  a l s o  
fo u n d  t h a t  p e a k s  in  l e a d  c o n c e n t r a t i o n  o c c u r r e d  on  th e  5 th  f l o o r  
d u r in g  th e  d i s c h a r g e  p o r t i o n  o f  th e  a u to c la v e  c y c le,  i .  e. , w h en  
t h e  a n g le  v a lv e s  a n d  s l i d e  v a lv e s  a r e  o p e n .  A ls o ,  th e  le a d  
c o n c e n t r a t i o n  on  th e  5 th  f l o o r  w a s  h ig h e s t  w h e n  h igh ly  c o n ta m i ­
n a te d  w o r k  w a s  b e in g  p e r f o r m e d  o n  th e  4 th  f l o o r ,  e. g. , D u r a s e a l  
r e p a i r s  an d  u n p lu g g in g  d r o p  le g s .

C o m m u n ic a t io n  f r o m  th e  4 th  f l o o r  to  th e  5 th  f l o o r  ha s  b e e n  r e ­
d u c e d  s ig n i f i c a n t l y  by  m i n o r  m o d i f i c a t io n s  w h ic h  w er e  m a d e  to  
t h e  v e n t i l a t i o n  s y s t e m  in  A p r i l .  A  p o r t i o n  o f  t h e  su p p ly  a i r  to  
t h e  4 th  f l o o r  w a s  b lo c k e d  o f f  a n d  th e  d o o r s  a t  th e  n o r th  end  
o f  th e  f l o o r  h a v e  b e e n  c l o s e d  to  c r e a t e  a  g r e a t e r  do w n d ra f t  o f  
a i r  f r o m  th e  5 th  f l o o r .  T h e s e  m o d i f i c a t io n s  h a v e  i nc r e a s e d  
t h e  d i f f e r e n c e  in  l e a d  c o n c e n t r a t i o n  b e tw e e n  th e  4 th  a n d  5 th  
f l o o r s  w h ic h  h a s  r e d u c e d  th e  c o n ta m in a t io n  l e v e l  o n th e  5 th  
f l o o r .

T h is  i s  i l l u s t r a t e d  in  F i g u r e  1, ' " C 1 B u i ld in g  L e a d  C o n ta m i ­
n a t i o n . "  H o w e v e r ,  s o m e  c o m m u n ic a t io n  s t i l l  e x i s t s  an d  i t  m a y  
b e  n e c e s s a r y  to  i s o l a t e  th e  5 th  f l o o r  f r o m  th e  4 th  f l o o r  b y  i n ­
s ta l l i n g  a  p a r t i t i o n  b e tw e e n  th e  e d g e s  o f  th e  5 th  fl o o r  and  th e  
b u i ld in g  w a l l .  T h is  w i l l  n o t  r e d u c e  th e  c o n ta m in a t io n  on  th e  , 
4 th  f l o o r  b u t  sh o u ld  r e d u c e  th e  c o n ta m in a t io n  on  the  5 th  f l o o r ,  
w h ic h  i s  t h e  m o r e  in h a b i te d  o p e r a t i n g  a r e a .

D is c  R u p tu r e s  -  L e a d  c o n c e n t r a t i o n  on  th e  5 th  f l o o r o f  " C "  
B u i ld in g  a v e r a g e s  0. 003 m g /f t .3  g r e a t e r  on  d a y s  w h en  d is c  
r u p t u r e s  o c c u r  a t  " B " ,  " C " ,  o r  "D "  B u i ld in g s  th a n  on  d a y s  .
w h e n  t h e r e  a r e  no d is c  r u p t u r e s .  O ne s e t  o f  sp o t  s am p l e s  
o b ta in e d  in  " C "  B u i ld in g  fo l lo w in g  a  T M L  d i s c  r u p tur e  sh o w e d  
t h a t  a  s h o r t  p e r i o d  ( l e s s  th a n  30 m in u te s )  o f  v e r y  h ig h  le a d  
c o n c e n t r a t i o n  fo l lo w e d  th e  d is c  r u p tu r e .  A s  sh o w n  in  F i g u r e  3, 
" L e a d  C o n c e n t r a t i o n  in  'C 1 B u i ld in g  F o l lo w in g  D isc  R u p tu r e  o n  
C - 17 A u to c la v e " ,  l e a d  c o n c e n t r a t i o n  d e c r e a s e d  ra p idl y  f r o m  a  
v e r y  h ig h  l e v e l  im m e d i a t e l y  fo l lo w in g  th e  r u p t u r e .  T h e  c o n ­
c e n t r a t i o n  th e n  d e c r e a s e d  g r a d u a l l y  u n t i l  t h e  r u p t ur e d  d i s c  w a s  
r e m o v e d  f r o m  th e  d is c  l i n e .  A t  t h i a  t i m e ,  t h e  c o n c en t r a t i o n  
i n c r e a s e d  ra p id l y  to  a  v e r y  h ig h  l e v e l  as. a  r e s u l t o f  th e  h o t  
v a p o r s  f r o m  th e  a u t o c la v e  r i s i n g  to  th e  5 th  f l o o r  wh e n  th e  
d i s c  f la n g e  w a s  o p e n e d .  . -
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A d d i t io n a l  d a ta  w i l l  b e  o b ta in e d  fo l lo w in g  f u tu r e  dis c  r u p tu r e s .

4 . A l lo y  C h a rg in g  -  Spo t a i r  s a m p l e s  i n d i c a te  th a t  l i t t l e  o r  no  c o n ­
ta m in a t io n  o c c u r s  d u r in g  c h a r g in g .  T h is  i s  p r o b a b ly d u e  p r i m a r i ­
l y  to  th e  h ig h ly  e f f i c ie n t  c h a r g in g  h e a d  a i r  e x h a u st  s y s te m .  
N i t r o g e n  p u rg in g  o f  th e  h o p p e r s  a s  d i s c u s s e d  p r e v iou s l y  sh o u ld  .

; r e d u c e  an y  c o n ta m in a t io n  w h ic h  m ig h t  o c c u r  d u r in g c h a r g in g . ;

5. C h a rg in g  V en t V a lv e s  r- P a c k in g  g la n d s  o n  th e  c ha r g in g  v en t
v a lv e s  (1 1 /2 " )  f a i l  p e r i o d i c a l l y  w h ic h  c a u s e s  s o m e c o n t a m i ­
n a t io n .  S ix  s u c h  f a i l u r e s  w e r e  r e p a i r e d  in  F e b r u a r y,  a n d  f i v e  
w e r e  r e p a i r e d  in  M a r c h .  T h e s e  l e a k s  c o u ld  b e  e l im ina te d  by  
r e p la c in g  th e  e x is t in g  v a lv e s  w i th  b a l l  v a lv e s .  ; f.

4 th  F l o o r  ■ . • • ‘ ; "

1. i P lu g g e d  D ro p  L e g s  - T h e  b ig g e s t  c a u s e  o f  l o s t  c h a r g e s  a n d  o ne  
o f  th e  l a r g e s t  c o n t r i b u t o r s  to  b u i ld in g  c o n ta m in a t io n  i s  p lu g g e d  
d ro p  le g s .  P lu g g e d  d r o p  le g s  a c c o u n t  f o r  n e a r l y  100 l o s t  c h a r g e s  
p e r  m o n th  w h ich  i s  e q u iv a le n t  to  a  2 %  l o s s  in  p r o d uc t i o n  -j 
c a p a c i t y .  I t  i s  f r e q u e n t l y  n e c e s s a r y  to  r e m o v e  th e  i n s p e c t io n  
f la n g e  f r o m  th e  d ro p  le g  to  a p p ly  f i r e  w a t e r  p r e s s ur e  to  f o r c e  
th e  p lu g  ou t o f  th e  d r o p  le g  a n d  in to  t h e  s t i l l .  T his  i s  f r e ­
q u e n t ly  fo l lo w e d  b y  m e c h a n i c a l  c le a n in g  o f  th e  d ro p le g .  L e a d  
c o n c e n t r a t i o n s  o f  0. 02 m g / f t .3  o r  g r e a t e r  a r e  c o m mo n  f o r  th e  
4 th  f l o o r  on  d ay s  w h e n  p lu g g e d  d ro p  le g s  a r e  c le a n ed  b a s e d  on  

* 2 4 - h r .  a i r  a n a l y s e s .  P e a k  c o n c e n t r a t i o n s  a r e  p r o ba b ly  m u c h  
'k. , h ig h e r .  , ■ ■ ' • ■ ■ ' \ '

A  t e s t  i s  c u r r e n t l y  i n  p r o g r e s s  in  w h ic h  th e  d r o p  le g  on  C -2  
a u to c la v e  is  b e in g  w a t e r - f l u s h e d  b e f o r e  an d  a f t e r  ea c h  d i s c h a r g e  . 
o f  th e  r e a c t i o n  m a s s  f r o m  th e  a u to c la v e .  T h e  d ro p  le g  o n  C -2  
a u to c la v e  p lu g g ed  w i th  a n  a v e r a g e  f r e q u e n c y  o f  0. 85 t i m e s  p e r  
w e e k  d u r in g  th e  p e r i o d  o f  J a n u a r y  t h r u  M a r c h .  T h is  p lu g g a g e  
r a t e  h a s  d e c r e a s e d  to  a n  a v e r a g e  f r e q u e n c y  o f  0. 24 t i m e s  p e r  
w e e k  s in c e  th e  w a t e r - f l u s h i n g  w a s  b e g u n  in  A p r i l .  Th is  t e s t  
w i l l  co n t in u e .  W a t e r - f l u s h in g  w a s  r e c e n t l y  b eg u n  on tw o  a d d i ­
t i o n a l  d ro p  le g s ,

A  t e f l o n - c o a te d  d ro p  le g  h a s  b e e n  p u r c h a s e d  f o r  i n sta l l a t i o n  
a n d  t r i a l  in  T M L  s e r v i c e - i n  " D " .  B u i ld in g .  T h e  " n o n- s t i c k "  
c h a r a c t e r i s t i c  o f  te f l o n  i s  e x p e c te d  to  r e d u c e  th e  p lu g g a g e  
f r e q u e n c y .  .

' . • .. • -  3 -  ■ . - ■ /

2 . D u r a s e a l  F a i l u r e s  -  D u r a s e a l  f a i l u r e s  a r e  a n o t h er  b ig  s o u r c e  
: o f  l o s t  c h a r g e s  an d  l e a d  c o n ta m in a t io n .  D u r a s e a l s h a v e  b e e n

r e p la c e d  in  ."C "  B u i ld in g  a t  th e  ; r a t e  o f  e ig h t  p er  m o n th  f o r  th e  
p a s t  t h r e e  m o n th s .  M a in te n a n c e  is  c u r r e n t l y  lo o k in g in to  a  
m o d i f ie d  s e a l  d e s ig n  to  r e d u c e  th e  n u m b e r  o f  f a i l u re s .
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D is c  R u p tu r e s  -  T h e  l e a d  c o n c e n t r a t i o n  on  th e  4 th  fl o o r  f o l lo w ­
in g  a  d i s c  r u p tu r e  a p p e a r e d  to  fo l lo w  t h e  s a m e  p r o fi l e  a s  th e  
c o n c e n t r a t i o n  on  th e  5 th  f l o o r  w h ic h  w a s  d i s c u s s e d  p r e v io u s l y .  
T h i s  i s  i l l u s t r a t e d  in  F i g u r e  3. A l th o u g h  th e  c o n c e nt r a t i o n  
p r o f i l e s  w e r e  s i m i l a r  f o r  th e  4 th  a n d  5 th  f l o o r s ,  th e  c o a c e n -  
t r a t i o n  on  th e  4 th  f l o o r  w a s  5 to  20 t i m e s  h i g h e r  th a n  th e  
c o n c e n t r a t i o n  on th e  5 th  f lo o r .

N o r m a l l y  a  r u p tu r e d  d is c  i s  r e p la c e d  b y  tw o  p i p e f i tt e r s .  I t  h a s  
b e e n  o b s e r v e d  t h a t  on  tw o o c c a s i o n s  th e  p i p e f i t t e r  w ho r e m o v e d  
t h e  f la n g e  b o l ts  an d  r u p tu r e d  d i s c  w o r e  a  f r e s h - a i r m a s k .  H o w ­
e v e r ,  th e  o th e r  p i p e f i t t e r  w ho s to o d  b e s i d e  th e  a u to c la v e  to  
a s s i s t  w o r e  no r e s p i r a t o r y  s a f e t y  e q u ip m e n t .  B o th  me n  s h o u ld  
b e  r e q u i r e d  to  w e a r  f r e s h - a i r  m a s k s  d u e  to  th e  v e r y h ig h  l e a d  
c o n c e n t r a t i o n s  w h ich  c a n  b e  p r e s e n t .  L e a d  c o n c e n t r at i o n  b e s id e  
t h e  a u to c la v e  w a s  m e a s u r e d  a t  0 .3 6 8  m g / f t .3  w h e n  the  r u p tu r e d  
d i s c  w a s  re m o v e d .

4 . A n g le  V a lve  - S l id e  V a lv e  A s s e m b ly  -  S po t a i r  s am p l e s  f r o m  th e  
4 th  and  5 th  f l o o r s  h a v e  sh o w n  t h a t  p e a k s  i n  l e a d  c on c e n t r a t i o n  
o c c u r  w h e n  a u to c la v e s  a r e  d i s c h a r g i n g  to  th e  s t i l l s.  T h e r e  a r e  
n u m e r o u s  p o in ts  o n  e a c h  a n g le  v a lv e  a n d  s l i d e  v a lv e w h e r e

I l e a k s  c a n  d e v e lo p  s u c h  a s  p a c k in g  g la n d s ,  g r e a s e  tu b in g  c o n ­
n e c t i o n s ,  f i t t i n g s ,  and  v a l v e s ,  p e t  c o c k s ,  f l a n g e s , c o v e r  p l a t e s ,

. d r a i n  p lu g s ,  an d  w a t e r  f l u s h  v a lv e s .  T h e s e  p o in ts a r e  no t
e x p o s e d  to  a u to c la v e  p r e s s u r e  a n d  h e n c e  c a n n o t  b e  le a k  t e s t e d  
a s  a r e  th e  f la n g e s  an d  v a lv e s  in  th e  p ip in g  a s s o c i at e d  w i th  th e  
a u to c la v e .  .

5. X - m a s  T re e  V a lv e  C l u s t e r  - P a c k in g  g la n d  l e a k s  oc c u r  f r e q u e n t - 
l y  on  th e  m e th y l  c h l o r i d e  r e a r  f e e d  v a l v e s ,  n i t r o g en  v a lv e s ,  
p r i m a r y  v e n t  v a lv e s ,  an d  m e th y l  c h l o r i d e  f e e d  c o n t ro l  v a lv e s .
T h e  n i t r o g e n  v a lv e s  a r e  c u r r e n t l y  b e in g  c o n v e r t e d  to  b a l l  v a lv e s  
a n d  r e lo c a te d  to  th e  5 th  f lo o r .  T h e  r e a r  f e e d  v a lv es  an d  th e  
p r i m a r y  v en t  v a l v e s  c o u ld  b e  c o n v e r t e d  to  b a l l  v a lve s  th u s  
e l im in a t i n g  p a c k in g  g la n d  l e a k s .  H o w e v e r ,  a n y  r e s u lt i n g  r e ­
d u c t io n  in  l e a d  c o n c e n t r a t i o n  on  th e  ,4th f l o o r  w o uld  p r o b a b ly  b e  
i n s ig n i f i c a n t  in  c o m p a r i s o n  w i th  th e  c o n ta m in a t io n  w h ic h  i s  c a u s e d  
b y  th e  i t e m s  l i s t e d  p r e v io u s l y .  ••

3 r d  F l o o r

H ig h  s t i l l  p r e s s u r e  c a u s e d  b y  b a c k  p r e s s u r e  f r o m  the  o ld  T M L  
r e c o v e r y  s y s t e m  (A B -5 )  w a s  f o r m e r l y  th e  p r i m a r y  c a us e  o f  
c o n ta m in a t io n  on  t h e  3 r d  f l o o r .  T h i s  c o n ta m in a t i o n  h a s  b e e n  

i g r e a t l y  re d u c e d  s in c e  o p e r a t i o n  o f  t h e  n e w  T M L  r ec o v e r y  'T  
s y s t e m  (A B -9 )  b e g a n  on  A p r i l '  3v T h i s  im p r o v e m e n t  is  sh o w n  
in  F i g u r e  1. S in c e  s t a r t - u p  o f  A B -9 ,  th e  l e a d  c o n c en t r a t i o n  
o n  th e  3 rd  f l o o r  h a s  a v e r a g e d  o n ly  0 .0 0 1 7  m g / f t .  3 g r e a t e r  t h a n
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t h e  s u p p ly  a i r  to  " O '  B u i ld in g ,  e x c lu d in g  d a y s  o n  wh ic h  d i s c  r u p ­
t u r e s  o r  e m e r g e n c y  v e n ts  o c c u r re d . -  -

S p o t  a i r  s a m p l e s  o b ta in e d  w i th  A B -9  o p e r a t i n g  in d i ca te  t h a t  l i t t l e  • 
i f  an y  le a k a g e  i s  o c c u r r i n g  a t  th e  S y lp h o n  s e a l s  on th e  s t i l l s  o r  
a t  th e  f l u s h - o u t  c o n n e c t io n s  on  th e  s t i l l  r e c e i v e r s.

E l e v a t o r  -  T h e  e l e v a to r  in  " O '  B u i ld in g  i s  h ig h ly  co n ta m in a te d  
b y  th e  e m p ty  h o p p e r s  w h ic h  i t  t r a n s p o r t s .  T h e  l e a d  c o n c e n t r a t i o n  
i n s i d e  th e  e l e v a t o r  h a s  a v e r a g e d  0. 03 m g - / f t .3 b a se d  o n  r e s u l t s  
f r o m  th e  2 4 - h r .  s a m p l e r  i n s t a l l e d  A p r i l  29.

T h e  n i t r o g e n  p u r g e  s y s t e m  f o r  t h e  h o p p e r s  sh o u ld  r ed u c e  th i s  
c o n c e n t r a t i o n .  T h e  l e a d  l e v e l  i n s id e  th e  e l e v a to r  wi l l  b e  m o n i ­
t o r e d  to  d e t e r m i n e  w h e th e r  th e  c o n c e n t r a t i o n  i s  r e du c e d  s i g n i ­
f i c a n t l y  a f t e r  i n s t a l l a t i o n  o f  th e  n i t r o g e n  p u r g e  sy s te m .

.Tunnel -  " C "  B u i ld in g  tu n n e l  i s  c o n ta m in a te d  a t  l ea s t  p a r t i a l l y  
b y  e m p ty  h o p p e r s  w h ic h  a r e  - s to re d  a t  th e  n o r th  end. A  2 4 - h r .  
s a m p l e r  i n s t a l l e d  in s id e  th e  s o u th  en d  o f  th e  tu n n el  a v e r a g e d
0 .0 1 6  m g / f t 3  d u r in g  a  r e c e n t  9 - d a y  p e r i o d  w i th  n o r th e r l y  w in d s .  
" C "  B u i ld in g  s u p p ly  a i r  a v e r a g e d  0 .0 0 5  m g / f t .  3 d u rin g  th e  s a m e  
p e r io d .  T h e r e  i s  a  s t r o n g  p o s s ib i l i ty *  t h a t  a  p a r t  o f  th e  Con­
ta m in a t i o n  o f  th e  b u i ld in g  su p p ly  a i r  w h ic h  o c c u r s  w i th  n o r t h e r l y  
w in d s  c o m e s  f r o m  th e  tu n n e l .  T h is  c o n c lu s io n  i s  s u pp o r te d  by  
t h e  f a c t  th a t  th e  l e a d  c o n c e n t r a t i o n  in  b u i ld in g  sup p ly  a i r  h a s  
n o t  d ro p p e d  s ig n i f i c a n t l y  s i n c e  A B -9  b e g a n  o p e r a t i on  e v e n  th o u g h  
l e a d  l o s s e s  f r o m  th e  s t i l l  e x h a u s t  h a v e  b e e n  m a r k e dl y  re d u c e d .  
T h e r e f o r e ,  th e  l e a d  c o n ta m in a t io n  in  th e  su p p ly  a i r a p p a r e n t l y  
o r i g i n a t e s  f r o m  s o m e  s o u r c e  o t h e r  t h a n  th e  b u i ld in g e x h a u s t  
s y s t e m .  T h e  l e a d  c o n c e n t r a t i o n  in  th e  tu n n e l  a n d  in th e  s u p ­
p ly  a i r  w i l l  b e  m o n i t o r e d  to  d e t e r m i n e  w h e th e r  th e  c o n c e n t r a ­
t i o n  is  r e d u c e d  a f t e r  i n s t a l l a t i o n  of th e  h o p p e r  p ur g e  s y s t e m .

5 -  ■ ; . : \

" B "  B U ILD IN G

5 th  F lo o r
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A l lo y  H o p p e rs  - L iq u id  h a s  b e e n  o b s e r v e d ,  a lo n g  w i th  p a r t i c l e s  
o f  a l lo y ,  on  th e  c h a r g in g  h e a d  s l i d e  p l a t e s  a n d  on  th e  f lo o r .
A  s a m p l e  o f  t h i s  m a t e r i a l  w a s  c o l le c te d ,  e x t r a c t e d  w i th  to lu e n e ,  
a n d  a n a ly z e d  c h r o m a t i g r a p h i c a l l y .  T r a c e  q u a n t i t i e s  o f  T E L  
a n d  T M L  w e r e  found . T h i s  T M L  m a y  h a v e  e n t e r e d  th e  ho p p e r s  
w h e n  th e y  w e r e  in  T M L  s e r v i c e  in  " C "  B u i ld in g .  If th i s  i s  
t h e  c a s e ,  n i t r o g e n  p u rg in g  t h e  h o p p e r s  i n  " C "  B u i ldin g  co u ld  
r e d u c e  th e  c o n ta m in a t i o n  on  t h e '  5 th  f l o o r  o f  " B "  Bu i ld in g .  -

C o m m u n ic a t io n  f r o m  4 th  F l o o r  -  A  p o r t i o n  o f  th e  su pp ly  a i r  to  . 
t h e  4 th  f l o o r  \#as b lo c k e d  o f f  a s  w a s  d o n e  in  " C "  Bu i ld in g  i n  
a n  a t te m p t  to  r e d u c e  t h e  C o n ta m in a t io n  l e v e l  o n  t h e 5 th  f lo o r .
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T h e  p r e l i m i n a r y  in d i c a t i o n  i s  t h a t  th i s  d id  n o t  r e du c e  th e  l e a d  
c o n c e n t r a t i o n  on  th e  5 th  f l o o r .  T h e  c o n ta m in a t io n  pa t t e r n  on  
t h e  4 th  an d  5 th  f l o o r s  i s  sh o w n  i n  F i g u r e  2 , "  ’B '  B u i ld in g  
L e a d  C o n ta m in a t i o n , "

F l o o r

1. P lu g g e d  D ro p  L e g s  - P lu g g e d  d r o p  l e g s  a r e  th e  b i gg e s t  c a u s e
o f  l o s t  c h a r g e s  a n d  a r e  a  m a j o r  s o u r c e  o f  c o n ta m in at io n  in  " B "  
B u i ld in g  a s  th e y  a r e  in  " C "  B u i ld in g .  . '

■ ■ ' -  6 -

W a te r - f l u s h in g  sh o u ld  r e d u c e  th e  n u m b e r  o f  p lu g g a g es  a s  sh o u ld  
i n s ta l l a t i o n  o f  t e f l o n - c o a t e d  d r o p  le g s .

2. D u r a s e a l  F a i l u r e s  - D u r a s e a l  f a i l u r e s  a r e  in f r e qu e n t  a n d  a r e
t h e r e f o r e  l i t t l e  c a u s e  f o r  c o n c e r n .  O n ly  o n e  f a i l u re o c c u r r e d  in  
A p r i l .  ‘

3 rd  F l o o r  ’ m
: .. ■ ■ . .. ■ V  - i j j

T h e  le a d  c o n c e n t r a t i o n  a v e r a g e s  o n ly  0. 003 m g / f t .  3 o n  t h e . 3 rd  
f l o o r .  T h e r e f o r e ,  no in v e s t i g a t i o n  w a s  m a d e  t h e r e .

S u p p ly  A i r  . ■

T h e  l e a d  c o n c e n t r a t i o n  in  th e  s u p p ly  a i r  to  " B "  B u ild in g  ‘ 
n e a r l y  a lw a y s  a n a l y z e s  l o w e r  th a n  th e  s u p p ly  a i r  to " C "  B u i ld ­
in g .  O ne r e a s o n  f o r  th i s  a p p e a r s  to  b e  t h a t  a  p o r t io n  of th e  
l e a d  in  '"B"! B u i ld in g  su p p ly  a i r  i s  T M L , w h ic h  i s  no t e f f i c ie n t ly  
a b s o r b e d  b y  th e  s i n g l e - s c r u b b e r  T E L  s a m p l e r  on  th e  s u p p ly  a i r  
to  " B "  B u i ld in g .  T h is  T M L , t h e r e f o r e ,  e s c a p e s  d e te ct io n .
S u p p ly  a i r  to  "C "  B u i ld in g  i s  s a m p le d  by  a  d o u b l e - sc r u b b e r  T M L  
s a m p l e r  w h ich  a b s o r b s  v i r t u a l l y  a l l  o f  th e  T M L  p r e se n t  i n  th e  

. a i r .  . ‘ . . '

A  d o u b l e - s c r u b b e r  T M L  s a m p l e r  w a s  i n s ta l l e d  a lo n g s id e  th e  
e x is t in g  s i n g l e - s c r u b b e r  T E L  s a m p l e r  o n  " B "  B u i ld ing  su p p ly  

. a i r .  T h e  l e a d  c o n c e n t r a t i o n  a s  m e a s u r e d  b y  th e  T ML  s c r u b ­
b e r  a v e r a g e s  a b o u t  0. 001 m g / f t .3  h i g h e r  t h a n  th a t  m e a s u r e d  by  
th e  T E L  s a m p l e r .  T h is  i n d i c a te s  t h a t  th e  l e a d  c o n c en t r a t i o n  
w i th in  th e  b u i ld in g  m a y  be  s l i g h t l y  h i g h e r  th a n  t h at  d e te c te d  
b y  th e  e x is t in g  T E L  s a m p l e r s .

A l lo y  A r e a  . . * • ■ * . -

T h e  le a d  c o n c e n t r a t i o n  in  t h e  a l l o y  a r e a  is  n o r m a l ly  f a i r l y  
low . H o w e v e r ,  sp o t  s a m p l e s  show  th a t  o r g a n i c  le a d  co n c e n ­
t r a t i o n s  a s  h ig h  a s  0. 076 m g / f t .3  o c c u r ’a t  th e  g r a p hi t e  a d d i ­

. t i o n  p l a t f o r m  w h en  an  e m p ty  h o p p e r  i s  p o s i t i o n e d  f o r  g r a p h i t e  
a d d i t io n  w i th  th e  s l i d e  v a lv e  o p en .  N i t r o g e n  p u rg ing  th e  •
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h o p p e r s  w h i le  c h a r g in g  a l lo y  to  th e  a u to c la v e s  m a y  r e d u c e  th i s  
s o m e .  H o w e v e r ,  th e  o p e r a t o r  w ho a d d s  g r a p h i t e  to  the  h o p ­

- p e r s  sh o u ld  c o n t in u e  th e  c u r r e n t  p r a c t i c e  o f  w e a rin g  a  f r e s h  ■
a i r  m a s k  d u r in g  th e  g r a p h i t e  a d d i t io n  s te p .

' ' ' ' - \  - I

RE C O M M E N D A T IO N S  ^

T h e  fo l lo w in g  r e c o m m e n d a t io n s  a r e  m a d e  f o r  r e d u c in g th e  l e a d  c o n t a m i ­
n a t io n  h a z a r d  in  th e  p la n t .

I .  T h e  n i t r o g e n  p u r g e  s y s t e m  f o r  th e  a l lo y  h o p p e r s  in  " C "  B u i ld in g  s h o u ld  
b e  i n s ta l l e d  a s  so o n  a s  i s  p r a c t i c a b l e .

2 .  D e s ig n  an d  e s t i m a t e  th e  c o s t  o f  a  w a t e r - f l u s h  s ys t e m  f o r  a l l  18 d r o p
l e g s  in  " C "  B u i ld in g .  M e a n w h i le ,  c o n t in u e  th e  .w a t er - f l u s h  t e s t  
c u r r e n t l y  in  p r o g r e s s .  v -

3. I n s t a l l  a  t e f l o n - c o a te d  d ro p  le g  in  T M L  s e r v i c e  i n  "D "  B u i ld in g .  T h is
d r o p  le g  h a s  a l r e a d y  b e e n  p u r c h a s e d  a n d  r e c e i v e d .  If  th e  u n i t  p e r ­
f o r m s  s a t i s f a c t o r i l y ,  i n s t a l l  t e f l o n - c o a t e d  d ro p  leg s  in  ■ " B " ,  ,MC n, an d  
" D "  B u i ld in g s  a s  i t  b e c o m e s  n e c e s s a r y  to  r e p l a c e  e xi s t i n g  u n i ts  d ue  
to  in s u f f i c i e n t  w a l l  t h i c k n e s s  w h ic h  h a s  b e e n  fo u n d on  s o m e  o f  th e  
u n i t s .  T e f l o n - c o a t in g  a d d s  o n ly  $ 1 0 0 -1 2 5  to  th e  c o st  o f  a  new  d ro p  

le g .  ■ ' ' .

4 . A t te m p t  to im p r o v e  th e  s e r v i c e  f a c t o r  o f  D u r a s e al s  in  T M L  s e r v i c e .

5. T h e  c o m m u n ic a t io n  b e tw e e n  th e  4 th  a n d  5 th  f l o o r s in  " C "  B u i ld in g  
s h o u ld  be f u r t h e r  re d u c e d .  T h is  m a y  b e  a c c o m p l i s h e d by  b la n k in g  
t h e  a r e a  b e tw e e n  th e  ed g e s  o f  th e  5 th  f l o o r  a n d  th e b u i ld in g  w a l l .
T h e  n e e d  f o r  th is  c a n n o t  b e  d e t e r m i n e d  u n t i l  th e  5 th  f l o o r  l e a d  
c o n c e n t r a t i o n  is  m o n i to r e d  a f t e r  i n s ta l l a t i o n  o f the  h o p p e r  p u r g e

' . ■ ' s y s t e m .  - ■ ' ■ '

6 . T h e  4 th  f l o o r  o f  " C "  B u i ld in g  w i l l  c o n t in u e  to  be  h ig h ly  c o n t a m i ­
n a te d  ev en  tho u g h  th e  n u m b e r  o f  p lu g g e d  d r o p  l e g s  and  D u r a s e a l  
f a i l u r e s  m a y  be r e d u c e d .  T h is  i s  d u e  to  th e  l a r g e  nu m b e r  o f  
p o te n t i a l  l e a k  s o u r c e s ,  th e  h ig h  v o la t i l i t y  o f  T M L , th e  C yc l ic  n a t u r e  . 
o f  th e  p r o c e s s ,  a n d  c o n ta m in a te d  m a in te n a n c e  w o rk  su c h  a s - r e p l a c e - '  
m e p t  o f  r u p tu r e d  d i s c s  an d  r e p a i r s  to  s l i d e  v a l v e s , a n g le  v a lv e s ,  
a n d  m e th y l  c h l o r i d e  fe e d  c o n t r o l  v a lv e s .

T h is  c o n ta m in a t io n  c a n  b e  c o n ta in e d  a n d  r e s t r i c t e d  to  th e  4 th  f l o o r  
w h ic h  i s  n o t  a  p r i m e  o p e r a t i n g  a r e a .  H o w e v e r ,  i f  i t i s  d e e m e d  
n e c e s s a r y  to  e l im in a te  c o n ta m in a t i o n  o n  t h e  4 th  f l oo r  i t  w i l l  b e  ' 
n e c e s s a r y  to  c o n s t r u c t  e n c l o s u r e s  a r o u n d  t h e  a u to c la v e s .  ' F i e l d  
t e s t s  w i th  e n c l o s u r e s  a ro u n d  C -1 3  a n d  C -1 4  a u to c la ve s  in d i c a te
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t h a t  p r o p e r l y  d e s ig n e d  e n c l o s u r e s  a r e  v i r t u a l l y  100% e f f e c t i v e  in  
c o n ta in in g  c o n ta m in a t io n  w h ic h  o r i g i n a t e s  i n s i d e  the  e n c l o s u r e s .

R . H . J o n e s
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