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I d e n t i f i c a t i o n  No.  4 0 0 1 3 - 0 0 - 0 4 - 0 2 7  

• INTRODUCTION

T h i s  r e p o r t  i s  b a s e d  on a s t u d y  made p u r s u a n t  t o  S e c t i o n  5 
o f  t h e  F e d e r a l  M e t a l  and N o n m e t a l  Mine S a f e t y  Ac t  (80 S t a t .
7 7 2 ,  P . L .  8 9 - 5 7 7 ,  30 U . S . C .  7 2 1 - 7 4 0 ) .  The r e p o r t  s u p p l e m e n t s  
t h e  H e a l t h  and S a f e t y  R e p o r t  d a t e d  S e p t e m b e r  2 0 ,  1 9 7 1  p r e ­
p a r e d  by J . L ,  We ddl e  o f  t h e  B u r e a u ’ s A l a m e d a ,  C a l i f o r n i a  
o f f i c e .

GENERAL INFORMATION .

The C a l i d r i a  A s b e s t o s  P l a n t ,  K i ng  C i t y  o p e r a t i o n  o f  t h e  
Uni on  C a r b i d e  C o r p o r a t i o n ,  M i n i n g  and M e t a l s  D i v i s i o n ,  i s  
l o c a t e d  a b o u t  5 m i l e s  s o u t h e r l y  f r om K i n g  C i t y  on Wi l d  H o r s e  
Road a b o u t  o n e  m i l e  f rom i t s  i n t e r c h a n g e  on U . S .  Highway 1 0 1 .
The m a i l i n g  a d d r e s s  i s  Box K, K i n g  C i t y ,  C a l i f o r n i a .  Mr. F . H.  
L a r r i s o n  was  R e s i d e n t  Manager  and R . J .  K r o n k h y t e  was  M a i n t e ­
n a n c e  S u p e r i n t e n d e n t  and S a f e t y  E n g i n e e r .  Mr. L a r r i s o n  ‘ 
a c c o m p a n i e d  t h e  i n v e s t i g a t o r s  d u r i n g  p a r t  o f  t h i s  s t u d y ,

•and v i s u a l  o b s e r v a t i o n s  and p r o v i s i o n a l  r e c o m m e n d a t i o n s  were  
d i s c u s s e d  w i t h  h i m a t  t h e  e nd  o f  t h e  s a m p l i n g  c a m p a i g n .  ,

T o t a l  m i l l  e mp l o y m e nt  c o n s i s t e d  o f  50 men as o f '  O c t o b e r  5 ,  1 9 7 1 ,  
t h e  d a t e  o f  t h e  s u r v e y .  P r o d u c t i o n  c r e w s  w o r k e d  t h r e e  8- h o u r  
s h i f t s ,  5 d a y s  a w e e k ,  and m a i n t e n a n c e  and d i s t r i b u t i o n  cr ews  
w o r k e d  t h e  day s h i f t .  T h e r e  w e r e  16 s a l a r i e d  e m p l o y e e s .  The 
m i l l  w e n t  i n t o  p r o d u c t i o n  i n  1 9 6 3 .  The p l a n t  u s e s  a we t  
m i l l i n g  p r o c e s s  f o r  t h e  c h r y s o t i l e  a s b e s t o s  and p r o d u c e s  f o u r  
t y p e s  o f  m a t e r i a l .  The s t a n d a r d  g r a d e  i s  b a g g e d  and s h i p p e d  
i n  p e r f o r a t e d  m u l t i w a l l  p a p e r  b a g s  o f  50 poun ds  ( p e l l e t s ) ,
40 poun ds  ( o p e n  f i b e r )  and 30 p o u n d s  ( o p e n  f i b e r )  c a p a c i t y .
The S u p e r  S t a n d a r d  i s  gr ound f i n e r  and i s  b a g g e d  i n  3 0 - p o u n d  
b a g s .  The Hi g h  P u r i t y  a s b e s t o s ,  u s e d  f o r  p a p e r  m a n u f a c t u r e ,  
i s  b a g g e d  i n t o  5 0 ,  4 0 ,  and 3 0 - p o u n d  b a g s .  The R e s i n  Grade  
( a  s p e c i a l t y  p r o d u c t )  i s  b a g g e d  i n  10- p o u n d  b a g s  p r o v i d e d  
w i t h  p l a s t i c  o u t e r  s h e a t h s .  The p r o d u c t  i s  t r a n s p o r t e d  by  
t r u c k  or- by t h e  S o u t h e r n  P a c i f i c  R a i l r o a d ;  h o w e v e r ,  i t  i s  
n e v e r  s h i p p e d  i n  b u l k .  The a s b e s t o s  i s  s h i p p e d  t o  many p o i n t s  
t h r o u g h o u t  t h e  U n i t e d  S t a t e s  and o v e r s e a s .  . E s t i m a t e d  p r o ­
d u c t i o n  f o r  1 9 7 1  i s  2 0 , 0 0 0  t o n s ,  and t h e  l i f e  e x p e c t a n c y  o f  
t h e  o p e r a t i o n  i s  i n d e f i n i t e .  The f o l l o w i n g  s t r u c t u r e s  are  
l o c a t e d  on t h e  p r o p e r t y :

1 .  The m i l l ,  w h i c h  i s  a m e t a l  b u i l d i n g  o f  1 4 , 4 0 0  s q .  f e e t .

■ 2 .  A wooden  o f f i c e  and l a b o r a t o r y  b u i l d i n g  o f  1 , 3 2 0  s q .  f e e t .

3.  A t w o - s t o r y  m e t a l  w a r e h o u s e - o f f i c e - s h o p  b u i l d i n g  o f
2 , 4 0 0  s q .  f e e t .  . .
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. 4 .  A m e t a l ,  o p e n - s i d e d  p r o d u c t  s t o r a g e  s h e d  o f  1 0 , 9 6 0
; s q . f e e t .

5 .  A ruhb e r i  z e d - c l o t h  i n f l a t a b l e  b u i l d i n g  o f  6 , 4 2 6  s q u a r e  
; f e e t .
I t
; An o r e  s t o c k p i l e ,  e s t i m a t e d  t o  c o n t a i n  a b o u t  3 5 , 0 0 0  t o n s ,
' was  l o c a t e d  a c r o s s  t h e  r o a d w a y .  Ore was d e l i v e r e d  t o  t h e

s t o c k p i l e  by a 2 5 - t o n  c a p a c i t y  t r u c k  and t r a i l e r ,  dumped 
on t o p  t h e  s t o c k p i l e ,  and p u s h e d  b y  a b u l l d o z e r  t o  b l e n d  
t h e  o r e  and t o  p r o v i d e  a moire l e v e l  s u r f a c e  or  r oadway  f o r  
t h e  o r e  t r u c k .  A f r o n t - e n d  l o a d e r  w i t h  a 2 1 / 2 - y a r d  c a p a c i t y  
b u c k e t  t rammed o r e  f r om t h e  s t o c k p i l e  t o  t h e  l o a d i n g  p o i n t  
w h i c h  l e a d s  t o  t h e  COM b i n  -  t h e  s t a r t  o f  t h e  o r e  p r o c e s s i n g .

A t a i l i n g s  p i l e ,  e s t i m a t e d  a t  1 5 , 0 0 0  t o n s ,  was  i m m e d i a t e l y ,  
a d j a c e n t  t o  t h e  o r e  . s t o c k p i l e .  P r o d u c t  r e c o v e r y  was  50 p e r c e n t  
t h e  50 p e r c e n t '  w e t  t a i l i n g s  was  s t a c k e d  by means  o f  an i n -

■ c l i n e d  b e l t  c o n v e y o r .  When t h e  w a s t e  p i l e  b e c o m e s  t o o  l a r g e
and o v e r f l o w s  o n t o  t h e  r o a d w a y ,  t h e  w a s t e  p i l e  i s  c u t  down 
t o  s i z e  and t h e  w a s t e  i s  h a u l e d  t o  a n e a r b y  r a v i n e  by  a 

. means  o f  s e l f - l o a d i n g  p a d d l e  w h e e l  s c r a p e r .

W h i l e  t h e  d u s t  s u r v e y  was  i n  p r o c e s s ,  M. W a l t e r  A. Van S a n d t ,
' I n d u s t r i a l  H y g i e n e  E n g i n e e r  and Mr. Ed D a v i e s ,  S a f e t y  E n g i n e e r

, o f  t h e  C a l i f o r n i a  D e p a r t m e n t  o f  I n d u s t r i a l  R e l a t i o n s  v i s i t e d
t h e  o p e r a t i o n ,  d i s c u s s e d  our  s a m p l i n g  t e c h n i q u e s ,  c o l l e c t e d  
s e v e r a l  s a m p l e s  f o r  r e c o r d  p u r p o s e s ,  and f u r n i s h e d  t h e  

. w r i t e r s  w i t h  i n f o r m a t i o n  o n , t h i s  and o t h e r  a s b e s t o s  p l a n t s .

/  DESCRIPTION OF STUDY

A s b e s t o s  a i r b o r n e  d u s t  i s  t h e  o v e r r i d i n g  h e a l t h  h a z a r d  i n  a 
p l a n t  o f  t h i s  c h a r a c t e r .  A i r b o r n e  a s b e s t o s  d u s t  h a s  b e e n  
d e m o n s t r a t e d  t o  c a u s e  t h e  p n e u m o c o n i o s i s  c a l l e d  a s b e s t o s i s  
and l u n g  c a n c e r .

A l l  c o n t r o l  m e a s u r e s  a p p l i c a b l e  t o  m i n e r a l  dust ,  c o n t r o l  can  
b e  u s e d  f o r  a i r b o r n e  a s b e s t o s ;  h o w e v e r ,  t h e  more h a z a r d o u s  
n a t u r e  o f  a s b e s t o s  r e q u i r e s  more s t r i n g e n t  a d h e r e n c e  to  
g o o d  c o n t r o l  p r a c t i c e s .  At t h e  C a l i d r i a  m i l l ,  t h e  f o l l o w i n g  

. c o n d i t i o n s  and p r a c t i c e s  we r e  n o t e d :  ’ '

1 .  The s t o c k p i l e  was  k e p t  w e t  mos t  o f  t h e  t i m e .  R e p o r t e d l y ,
. t h e  o r e  c o n t a i n s  20 p e r c e n t  m o i s t u r e .

. 2 .  P r e v a i l i n g  w i n d s  a r e  f rom t h e  n o r t h ,  and b l o w  t h e  s t o c k ­
p i l e - c r e a t e d  d u s t  away f rom t h e  m i l l .

2
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3.  The f r o n t  e nd  l o a d e r ,  n o r m a l l y  u s e d  f o r  t r a m m i n g  or e
f r om t h e  s t o c k p i l e  t o  t h e  o r e  b i n ,  was- p r o v i d e d  w i t h  an 
e n c l o s e d  cab w i t h  b l o w e r  a t t a c h m e n t .  The s p a r e  f r o n t - e n d  
l o a d e r  ( u s e d  d u r i n g  t h e  s u r v e y )  was  n o t  p r o v i d e d  w i t h  an 
e n c l o s e d  c a b .  ,

4 .  O f f i c e s  w e r e  e n c l o s e d  and i s o l a t e d  f rom d u s t - p r o d u c i n g
o p e r a t i o n s .  6
5 .  The a s b e s t o s  p r o c e s s i n g  was a w e t  o p e r a t i o n .

6 . P r o d u c t i o n  o f  a p e l l e t  p r i o r  t o  d r y i n g  d e c r e a s e d  d u s t  
c r e a t i o n  and d i s s e m i n a t i o n  i n  t h e  l a t e r  p a c k a g i n g  and  
s h i p p i n g  o p e r a t i o n s .

7 .  H o u s e k e e p i n g  was  a c o n t i n u o u s  p r o c e s s .  O u t s i d e  a r e a s  
w e r e  c l e a n e d  as n e e d e d .  Wet a r e a s  i n  t h e  m i l l  w e r e  w a s h e d  
down a t  l e a s t ,  o n c e  a s h i f t .  Dry a r e a s  w e r e  s w e p t  w i t h  a 
p u s h - b r o o m  and t h e  s w e e p i n g s  f rom t h e  b a g g i n g  and p a l l e t i z i n g
a r e a s  w e n t  b a c k  i n t o  t h e  c i r c u i t .  ;* ■» * - • . \

8 . Bo t h  t h e  S t a n d a r d  and Hi gh Grade p r o c e s s i n g  s y s t e m s  were
p r o v i d e d  w i t h  d u s t  c o l l e c t o r s .  ►

9 .  A d u s t  c o l l e c t o r  s y s t e m  was  b e i n g  i n s t a l l e d  i n  c o n ­
j u n c t i o n  w i t h  t h e  b a g g e r ;  t h e  i n c o m p l e t e  s y s t e m  was  us ed  
c u r r e n t l y  t o  vacuum e m p l o y e e s  c l o t h i n g .

1 0 .  USBM-approved r e s p i r a t o r s  w e r e  worn by ( a )  t h e  d o z e r
o p e r a t o r ;  ( b)  t h e  b a g g e r  o p e r a t o r ;  ( c)  t h e  p a l l e t i z e r  o p e r a t o r ;  
and ( d )  t h e  f r o n t - e n d  l o a d e r  o p e r a t o r .  .

1 1 .  The a s s a y  o f f i c e  was  a i r - c o n d i t i o n e d  and p r o v i d e d  w i t h  
f i l t e r e d  a i r .  A fume h o o d  was  a v a i l a b l e .  A vacuum c l e a n e r  
was u s e d  t o  c l e a n  t h e  b e n c h  and o t h e r  e q u i p m e n t .

1 2 .  The a c c o u n t i n g  and o t h e r  o f f i c e s  w e r e  a i r - c o n d i t i o n e d
and p r o v i d e d  w i t h  f i l t e r e d  a i r .  A l l  o f f i c e s  w e r e  s w e p t  
r e g u l a r l y .  '

1 3 .  In t h e  e l e c t r i c a l  s h o p ,  c o m p r e s s e d  a i r  j e t s  w e r e  u s e d
t o  c l e a n  e q u i p m e n t .  T h i s  c a n n o t  b e  c o n s i d e r e d  a g o o d - h o u s e k e e p i n g  
p r a c t i c e .  .

1 4 .  An e n g i n e e r i n g  s u r v e i l l a n c e  p r o g r a m  was m a i n t a i n e d .
A m o n t h l y  s a m p l i n g  pr o g r a m  was  c a r r i e d  o u t  by  a r e s i d e n t  
l a b o r a t o r y  t e c h n i c i a n  who s a m p l e d  s e v e n  l o c a t i o n s  u s i n g  a 
U n i j e t  pump and M i l l i p o r e  f i l t e r s .  Mr. P a u l  W. M c D a n i e l s ,  
I n d u s t r i a l  H y g i e n e  E n g i n e e r  f o r  Un i on  C a r b i d e  C o r p o r a t i o n ,  
r e p o r t e d l y  v i s i t s  t h e  p l a n t  t w i c e  a y e a r  t o  c h e c k  t h e  program  
and t o  make p e r t i n e n t  r e c o m m e n d a t i o n s .

A , 7 9 5 "
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1 5 .  A m e d i c a l  s u r v e i l l a n c e  pr o g r a m  was  r e p o r t e d  i n  e f f e c t .  
The r e p o r t e d  p r o g r a m  i n c l u d e d  a p r e - e m p l o y m e n t  p h y s i c a l  
e x a m i n a t i o n  f o l l o w e d  by an e x a m i n a t i o n  e v e r y  t h r e e  y e a r s  
u n t i l  a g e  4 0 ;  t h e r e a f t e r ,  an a n n u a l  p h y s i c a l  e x a m i n a t i o n  i s  
p r o v i  de d .

D u r i n g  t h e  s u r v e y  s a m p l i n g ,  t h e  w e a t h e r  was c l e a r  and dry  
w i t h  a s l i g h t  w i n d  b l o w i n g  i n t e r m i t t e n t l y .  At  n o o n ,  t he  
t e m p e r a t u r e  was  a b o u t  90 d e g r e e s  and t h e  h u m i d i t y  was  a b o u t  
13  p e r c e n t . . •

The e f f e c t i v e n e s s  o f  t h e  c o n t r o l  m e a s u r e s  w i l l  be  d i s ­
c u s s e d  l a t e r  i n  t h i s  r e p o r t .  •

S i x t y - s i x  s a m p l e s  w e r e  c o l l e c t e d .  Of t h e s e ,  two N u c l e p o r e  
s a m p l e s  w e r e  s u b m i t t e d  t o  Dr.  P h i l l i p  D e N e e ,  S a f e t y  R e s e a r c h  
C e n t e r ,  B r u c e t o n ,  P e n n s y l v a n i a  f o r  e v a l u a t i o n .  R e s u l t s  o f  
h i s  work w i l l  n o t  be  i n c l u d e d  i n  h i s  r e p o r t .  A s e t t l e d  
d u s t  s a m p l e  and a s a m p l e  o f  t h e  p u r i f i e d  p r o d u c e ,  c o l l e c t e d  
f r o m t h e  f i l t e r  p r e s s ,  w e r e  s u b m i t t e d  t o  t h e  F i e l d  H e a l t h  
Group a n a l y t i c a l  l a b o r a t o r y ;  r e s u l t s  o f  t h e s e  a i i a l y s e s  are  
i n c l u d e d  i n  A p p e n d i x  I .  S i x t y - t w o  a i r b o r n e  a s b e s t o s  d u s t  
s a m p l e s  w e r e  c o l l e c t e d  on membrane f i l t e r s  u s i n g  pumps > 
c a l i b r a t e d ,  a t  t h e  m i l l  o f f i c e  t o  p u l l  1 . 4  l i t e r s  p e r  mi n u t e  
o f  a i r ;  t h e s e  s a m p l e s  w e r e  c o u n t e d  i n  t h e  D e n v e r  F i e l d  
H e a l t h  Group l a b o r a t o r y  a t  a p p r o x i m a t e l y  460  m a g n i f i c a t i o n  
w i t h  p h a s e  c o n t r a s t  i l l u m i n a t i o n  a c c o r d i n g  t o  t h e  met hod  
e s t a b l i s h e d  by  t h e  U . S .  P u b l i c  H e a l t h  S e r v i c e .  F u l l - s h i f t  
e x p o s u r e  s a m p l e s  w e r e  c o l l e c t e d  o f  t h r e e  i n d i v i d u a l s  who 
w e r e  e x p o s e d  p r e s u m a b l y  t o  h i g h  a s b e s t o s  d u s t  c o n c e n t r a t i o n s  
s u f f i c i e n t  s a m p l e s  w e r e  c o l l e c t e d  o f  o t h e r  r e p r e s e n t a t i v e  
i n d i v i d u a l s  o r  o f  l o c a t i o n s  w h e r e  men w o r k e d  t o  i n d i c a t e  
t h e  d u s t  e x p o s u r e  l e v e l s .

DISCUSSION AND RESULTS

I n  1 9 6 7 ,  t h e  p u b l i s h e d  TLV _1/ was  5 m p p c f  ( m i l l i o n s  o f  p a r ­
t i c l e s  p e r  c u b i c  f o o t  o f  a i r )  f o r  a s b e s t o s - b e a r i n g  d u s t s  
when c o l l e c t e d  c o n v e n t i o n a l l y  w i t h  t h e  i m p i n g e r  o r  m i d g e t  
i m p i n g e r  and c o u n t e d  c o n v e n t i o n a l l y  w i t h  t h e  s t a n d a r d i z e d  
l i g h t - f i e l d  c o u n t i n g  m e t h o d .  The number  c o n c e n t r a t i o n  
r e p r e s e n t e d  t h e  v i s i b l e  f r a g m e n t s  ( s m a l l )  o f  a s b e s t o s  f i b e r s  
p l u s  t h e  many a s s o c i a t e d  m i n e r a l  d u s t  p a r t i c l e s .

In  1 9 6 8 ,  t h e  p u b l i s h e d  " N o t i c e  o f  I n t e n d e d  Change s"  p r o p o s e d  
t h a t  ( 1 )  t h e  5 mppc f  b e  r e d u c e d  t o  2 m p p c f ;  and ( 2 )  an 
a l t e r n a t i v e  f i g u r e  o f  12 f i b e r s / m l  ( f i b e r s  p e r  m i l l i l i t e r )  
g r e a t e r  t h a n  5 m i c r o n s  i n  l e n g t h  b e  a d o p t e d  —  t h i s  f i g u r e

JJ  T h r e s h o l d  L i m i t  V a l u e s  f o r  196 7 , Recommended  
C h a n g e s ;  A m e r i c a n  C o n f e r e n c e  o f  G o v e r n m e n t a l  Ind  
H y g i e n i s t s ,  1 9 6 7 .
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was t o  b e b a s e d  on t h e  membrane f i l t e r meth od at:: 430 X
p h a s e  c o n t r a s t  magn i  f i  c a t i o n .

The a b o v e  two p r o p o s e d  c h a n g e s  w e r e re  t a i n e d i n 1969 ; i n
19 70 t h e p u b l i s h e d p r o p o s e d  c h a n g e s ( 1) d i s pe a s e d en t i r e l y
w i t h  t h e i m p i n g e r  s a m p l i n g  m e t h o d  and i t s  n umb e r con c e n -
t r a t i o n f i g u r e ;  and ( 2) recommended th a t  th e a l t e r n  a t i v e
v a l u e  be c h a n g e d  f r om 12 f i b e r s / m l g r e a t e r th an 5 mi c r o n s  i n
l e n g t h  t o  5 f i b e r s / m l  g r e a t e r  t h a n  5 m i c r o n s  i n  l e n g t h .

In 1 9 7 1 ,  t h e  " N o t i c e  o f  I n t e n d e d  C h a n g e s "  r e t a i n e d  t h e
1 9 7 0  p r o p o s a l ,  and s p e c i f i e d  t h e  membrane f i l t e r  met hod  at  
4 0 0 - 4 5 0 X  m a g n i f i c a t i o n  p h a s e  c o n t r a s t  i l l u m i n a t i o n .  A l s o ,  
an e x c u r s i o n  l i m i t  n o t  t o  e x c e e d  10 f i b e r s / m l  may be  p e r ­
m i t t e d  f o i  1 5 - m i n u t e  p e r i o d s  e a c h  h o u r  up t o  f i v e  t i m e s  
d a i l y .

For  p u r p o s e s  o f  t h i s  h e a l t h  s t u d y ,  i t  i s  b e l i e v e d  t h a t  t h e
1 9 7 1  p r o p o s e d  TLV f i g u r e  and s a m p l i n g  m e t h o d  p r o v i d e s  t h e
b e s t  i n d i c a t i o n  o f  t h e  a s b e s t o s  d u s t  h e a l t h  h a z a r d .  This, ,  
v a l u e  h a s  a l s o  b e e n  a c c e p t e d  by t h e  U . S .  D e p a r t m e n t  o f  / 
L a b o r  and on D e c e mb e r  7 an e m e r g e n c y  s t a n d a r d  o f  5 f i b e r s / m l  
was p u b l i s h e d  i n  t h e  F e d e r a l  R e g i s t e r .  T h e r e f o r e ,  t h e  p r o ­
p o s e d  5 f i b e r s / m l  ( o n  a t i m e - w e i g h t e d  b a s i s )  i s  u s e d  as t he  
t h r e s h o l d  l i m i t  v a l u e .  . ■ . ■

F i b e r  c o n c e n t r a t i o n  and p e r t i n e n t  d a t a  f o r  t h e  i n d i v i d u a l  
a i r b o r n e  d u s t  s a m p l e s  ar e  l i s t e d  i n  A p p e n d i x  I I .  F i b e r  c o n ­
c e n t r a t i o n  d a t a  a r e  s u m m a r i z e d  i n  F i g u r e s  1 ,  2 ,  and 3.

F i g u r e  1 s u m m a r i z e s  t h e  t i m e - w e i g h t e d  e x p o s u r e s  o f  t h r e e  men 
The b a g g e r  o p e r a t o r  was e x p o s e d  t o  e i g h t  t i m e s  t h e  TLV and 
h a d  a o n e - h o u r  e x p o s u r e  o f  12 t i m e s  t h e  TLV f i g u r e .  The  
p a l l e t i z e r  o p e r a t o r ,  w o r k i n g  n e a r b y ,  was  e x p o s e d  t o  6 t i m e s  
■the TLV and a l s o  had a o n e - h o u r  e x p o s u r e  o f  12 t i m e s  t h e  TLV 
f i g u r e .  Bo t h  men w e r e  p r o v i d e d  w i t h  U . S .  B u r e a u  o f  Mines  
a p p r o v e d  r e s p i r a t o r s  w h i c h  t h e y  w o r e  when  w o r k i n g  i n  o b v i o u s  
d u s t y  a t m o s p h e r e s .  .

The e x h a u s t  s y s t e m a t  t h e  ba g g i n g o p e r a t i o n was i n adeq u a t e
t o  c o n t r o l  t h e  sp i l l a g e  and d u s t e mi s  s i  o n , and .as t h e n ewl y
f i l l e d  p e r f o r a t e d m u l t i - w a l l b ags w e r e  con v e y  e d t o t h e
p a l l e t i z e r ,  d u s t y a i r  s e e p e d from t h e  b a g ' s porias and c o n -
t r i b u t e d  t o  t h e  a s b e s t o s  dus t  l o  a d o f  t h e a m b i e n t a i r . Whei
b a gs b r o k e  d u r i n g t h e  b a g g i n g ope r a t i o n ,  t h e  e x h a u s t  s y s t e m
a t  f l o o r  l e v e l  f a i l e d  t o  cap t u r e t h e  s p i l l age  ; iswe e p i n g t h e
dus t s p i l l a g e  t o t h e  f l o o r  1aun de r c o n t r i b u t e d to t h e d us t
l o  ad i n  t h e  a i r . As p r e v i o u s l y  m e n t i o n e d , an a ddi t i o n a 1
dus  t - c o l l e c t i n g  s y s  tern was i n pro c e s s  o f  i ns  t a l !1 a t i o n a t
t h i s  a r e a .  ’
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The e x h a u s t  s y s t e m  a t  t h e  t op  o f  t h e  p e l l e t i z e r  a d m i t t e d l y  
was n o t  w o r k i n g  p r o p e r l y  and r e q u i r e d  r e p a i r s .  When b r o k e n ,  
b a g s  we r e  d r o p p e d  t o  t h e  f l o o r  b e n e a t h  t h e  p a l l e t i z e r ,  and 
s u b s e q u e n t l y  t h e  b a g s  and a s b e s t o s  w e r e  r e mo v e d .

The f o r e m a n ' s  t i m e - w e i g h t e d  e x p o s u r e  was  7 . 6  f i b e r s / m l  w i t h  
one  s a m p l e  r e c o r d i n g  a o n e - h o u r  e x p o s u r e  o f  f o u r  t i m e s  t h e  
.TLV f i g u r e .  The f o r e m a n  made h i s  r o unds  u n a c c o m p a n i e d  by  
t h e  man c o l l e c t i n g  s a m p l e s .  The s o u r c e  o f  t h e  d u s t  c o n ­
t r i b u t i n g  t o  t h e  f o r e ma n ' s  e x p o s u r e  i s  c o n s i d e r e d  ( p r o v i s i o n a l l y )  
t o  be  t h e  g e n e r a l  m i l l  a t m o s p h e r e .

O t h e r  w o r k e r s '  a i r b o r n e  a s b e s t o s  d u s t  e x p o s u r e s  w e r e  o b t a i n e d  
on a w h e n - s a m p l e d  b a s i s .  As shown i n  F i g u r e  2 ,  t h e  e x p o s u r e s  
o f  t h e  m e c h a n i c ,  t h e  b a g g e r  o f  t h e  r e s i n - g r a d e  a s b e s t o s ,  and 
t h e  f i l t e r - p r e s s  o p e r a t o r  w e r e  w i t h i n  a c c e p t a b l e  l i m i t s  
when s a m p l e d ;  t h e  e x p o s u r e  ( a r i t h m e t i c  a v e r a g e )  o f  t h e  l o a d e r  
o p e r a t o r  was  s i x  t i m e s  t h e  TLV f i g u r e  w i t h  a o n e - h o u r  e x ­
p o s u r e  o f  e l e v e n  t i m e s  t h e  TLV f i g u r e .

A number  o f  w o r k i n g  a r e a s  w e r e  s a m p l e d  t o  a s s i s t  i n  e v a l u a t i n g  
t h e  w o r k e r s '  e x p o s u r e s ;  t h e  a i r b o r n e  a s b e s t o s  f i b e r  c o n c e n ­
t r a t i o n s  are  s u m m a r i z e d  i n  F i g u r e  3 .

, »

Mine y a r d  " g e n e r a l  a t m o s p h e r e "  s a m p l e s  c o l l e c t e d  d u r i n g  t he  
g r e a t e r  p a r t  o f  t h e  wor kd ay  s u g g e s t  t h a t  w i n d  d i s p e r s a l  from 
t h e  o r e  s t o c k p i l e  o r  t a i l i n g s  p i l e  was  n o t  a s i g n i f i c a n t  
f a c t o r  i n  t h e  w o r k e r s '  s a m p l e s  c o l l e c t e d  i n  t h e  m i l l .  But  
i t  i s  r e c o g n i z e d  t h a t  a t  t i m e s  t h e  w i nd  d i r e c t i o n  and v e l o c i t y  
may be c ome  s i g n i f i c a n t  f a c t o r s  i n  c o n t r i b u t i n g  t o  a h a z a r d o u s  
d u s t  e n v i r o n m e n t .

Low a s b e s t o s  f i b e r  c o n c e n t r a t i o n s  we r e  o b t a i n e d  i n  t h e  
a c c o u n t i n g  o f f i c e ,  t h e  main ( u p p e r  f l o o r )  o f f i c e ,  t h e  w e l d i n g  
s h o p ,  and t h e  a s s a y  o f f i c e .

The r o l l  m i l l  a r e a  o f  t h e  m i l l  had  an a r i t h m e t i c  a v e r a g e  
c o n c e n t r a t i o n  o f  8 . 0  f i b e r s / m l .  The h i g h  c o n c e n t r a t i o n  o f  
17  f i b e r s / m l  o f  s a m p l e  B - 1 0 5  i n d i c a t e s  a n e e d  f o r  b e t t e r  
d u s t  c o n t r o l . m e a s u r e s  a t  t h i s  "we t "  o p e r a t i o n .  The c a u s e  
o f  t h i s  h i g h  c o n c e n t r a t i o n  was n o t  a p p a r e n t .

The f o r e m a n ' s  o f f i c e  s a m p l e  r e s u l t s  y i e l d e d  an a r i t h m e t i c  
a v e r a g e  o f  7 . 5  f i b e r s / m l  w i t h  a h i g h  c o n c e n t r a t i o n  i n  s a mp l e  
B - 2 3  o f  11 f i b e r s  n o t e d  b e t w e e n  1 : 3 8  and 2 : 3 8  p . m .  The 
o f f i c e  d o o r  o p e n e d  t o  an a r e a  p a r t i t i o n e d  f r om t h e  d u s t y  
b a g g i n g  and p a l l e t i z i n g  a r e a ,  s o  t h e  s p e c i f i c  c a u s e  o f  t h e s e  
c o n c e n t r a t i o n s  was  n o t  o b v i o u s .  The d u s t  c o n c e n t r a t i o n s  are  
p r o v i s i o n a l l y  a t t r i b u t e d  t o  t h e  a m b i e n t  a i r  d u s t  l o a d  and 
t h e  . d u s t  f rom t h e  w o r k e r s '  c l o t h i n g  d u r i n g  t h e  t i m e  t h e y  
o c c u p i e d  t h e  o f f i c e .  _
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The e l e c t r i c  s h o p  a r e s  s a m p l e  r e s u l t s  y i e l d e d  an a r i t h m e t i c  
a v e r a g e  o f  3 . 2  f i b e r s / m l .  T h i s  c o n c e n t r a t i o n  i s  a t t r i b u t e d  
l a r g e l y  t o  s a m p l e  B - 1 0 3  w h i c h  was c o l l e c t e d  d u r i n g  a p e r i o d  
when,  a c o m p r e s s e d - a i r  j e t  was  u s e d  f o r  c l e a n i n g  some e l e c t r i ­
c a l  e q u i p m e n t .

CONCLUSIONS AND RECOMMENDATIONS

The t i m e - w e i g h t e d  e x p o s u r e s  o f  t h e  b a g g e r  and p a l l e t i z e r  
o p e r a t o r  w e r e  v e r y  h i g h .  A l t h o u g h  c o n s i d e r a b l e  e f f o r t  has  
b e e n  made t o  c o n t r o l  d u s t  i n  t h e  m i l l ,  a i r  s a m p l i n g  r e v e a l e d  
t h a t  t h e  a i r  q u a l i t y  i s  n o t  s a t i s f a c t o r y  and must  be  i m p r o v e d .

E n g i n e e r i n g  m e t h o d s ,  s u c h  a s ,  b u t  n o t  l i m i t e d  t o  t h e  f o l l o w i n g  
re c o m m e n d a t i o n s s h a l l  be  u s e d  t o  me e t  t h e  e x p o s u r e  l i m i t s  
p r e s c r i b e d  i n  t h e  s t a n d a r d .

1 . E n c l o s ure  o f o p e r a t i o n s  t o p r e v e n t  s P i l i a g e and d i s p e r s i o n
o f m a t e r i a l  s h a l l , wh e r e f e a s i b l e , b e • ut i l i  z e  d . Th e b a g g e r
a r e a  s h o u l d b e  e n c l o s e d , and i f  p r o p e r l y de s  i  gne d an d
op e r a t e d , can p r o t e  e t t h e b a g g e r  and red uc e t h e dus t  i o acf0 f the.  amb l e n t  a i r . The dus t c o n t r o l  s y s t e m b e {.ng i n s t a i l e d
sh o u l d  be c o m p l e t e d .

2 . E n c l o s u r e s  ,  h oo ds , an d o t h e r  d e v i c e s t o c o n e a i n an
*

d c o l l e c t
ma t e r i  a l , e s p e c i a H y a i r b o r ne d u s t  s h a l l b e m a i  n t  a i ned under
ne g a t i v e  p r e s s  u r e t h r ough t h e u s e  o f  l o c a l exh ans t ven t i  1 a -
t i o n .

3. The a i r c o l l e e t  ed by t h e l o c a l  e x h a u s t v e n t i 1 at i o n s y s t e m
sh a l l  b e  c l e a n e d th ro ugh t h e us e  o f  adeq ua t e ,  we 11 mai n -
t  a i n e d  b a g c o l l e c t o r s , o r o th e r  d e v i c e s eq u a l l y e f f i c i e n t  ,
an d t h e  f i l t e  r e d a i r s h a l l  b e d i s  c h a r g e d o u t s  i d e th e work a r e a
an d n o t  be r e c i r c u l a t e d .

4 . Vacuum c l e a n i n g  s h a l l b e u s e d  r a t h e r t h a n  manual  s w e e p i n g
or b l o w i n g w i t h  compr e s s e d a i r .

5 . The d u s t  c o l l e c t i on de v i c e s  and s y s t em mus t b e main t a i n e  d
an d u t i l i z ed i n  a man ne r t h a t w i l l  r e s u l t i n  i t s op e ra t i n g
i n  an e f f e c t i v e  ma n n e r .  I f  t h e  d u s t  c o n t r o l  s y s t e m  s h o u l d  
f a i l ,  o p e r a t i o n s  s h o u l d  be  s u s p e n d e d  u n t i l  r e p a i r s  ar e  
c o m p l e t e d  and t h e  s y s t e m  i s  c a p a b l e  o f  m a i n t a i n i n g  d u s t  
c o n c e n t r a t i o n s  b e l o w  t h e  s t a n d a r d .

6-. E n c a p s u l a t e  t h e  f i l l e d  b a g s  w i t h  p l a s t i c  h a g s  i n  t h e  
same way t h e  r e s i n - g r a d e  a s b e s t o s  b a g s  a r e  h a n d l e d .

7
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To d i m i n i s h  t h e  e x p o s u r e  o f  t h e  l o a d e r  o p e r a t o r ,  t h e  f o l l o w i n g  
r e c o m m e n d a t i o n s  a r e  made:  '

1 .  Keep t h e  s t o c k p i l e  w e t .

2 .  P r o v i d e  an e n c l o s e d  cab w i t h  f i l t e r e d  a i r  on t h e  l o a d e r s ;
t h e - s p a r e  l o a d e r  i n  us e  d u r i n g  t h e  s u r v e y  d i d  n o t  h a v e  s u c h  * 
a cab , ■

3 .  I mp r o v e  t h e  h o u s e k e e p i n g  i n  t h e  i m m e d i a t e  a r e a .  For
e  xa m p l e ,  t h e  c o n c r e t e  ramp l e a d x n g  t o  t h e  c o n v e y  or  s y s t e m  
was  h i d d e n  b e n e a t h  s p i l l e d  o r e .  .

The u s e  o f  r e s p i r a t o r s  i n  t h e  work a r e a  s h a l l  n o t  be  c o n ­
s i d e r e d  as a s u b s t i t u t e  f o r  e n g i n e e r i n g  c o n t r o l s  and t h e i r  
c o n t i n u e d  u s e  o v e r  p r o l o n g e d  p e r i o d s  s h a l l  n o t  b e  p e r m i t t e d .  
H o w e v e r ,  t o  p r o t e c t  t h e  w o r k e r s  p r i o r  t o  t h e  a p p l i c a t i o n  o f  
e n g i n e e r i n g  c o n t r o l s  w h i c h  r e s u l t  i n  e x p o s u r e s  a n d / o r  c o n ­
c e n t r a t i o n s  b e l o w  t h e  s t a n d a r d ,  r e s p i r a t o r y  p r o t e c t i v e  d e ­
v i c e s  s h a l l  b e  p r o v i d e d ,  m a i n t a i n e d  and t h e i r  u s e  r e q u i r e d .
The r e s p i r a t o r y  p r o t e c t i o n  pr o g r a m  s h a l l  i n c l u d e  adequate?" 
t r a i n i n g  and s u p e r v i s i o n  o f  e m p l o y e e s  i n  t h e  t e s t i n g  o f  ■ 
r e s p i r a t o r y  p r o t e c t i v e  d e v i c e s  f o r  f i t  b e f o r e  t h e i r  u s e .
The e m p l o y e e s  s h a l l  be  r e q u i r e d  t o  t e s t  h i s  r e s p i r a t o r y  . 
p r o t e c t i v e  d e v i c e  b e f o r e  e a c h  u s e  i n  o r d e r  t o  i n s u r e  a p r o p e r  
f i t .  • -

R e s p i r a t o r y  p r o t e c t  
t o  t h e  f o l l o w i n g :

1 .  For  an a t mo s ph e  
g r e a t e r  t h a n  5 m i c r  
more t h a n  50 f i b e r s  
r e u s a b l e  o r  s i n g l e ­
w i t h  n e g a t i v e  p r e s s  
b r e a t h i n g ,  a p p r o v e d  
s h a l l  be  u s e d .

i  ve d e v i c e s  t o b e

r e  c o n t a i n i n g  n o t
ons i n  l e n g t h  o ve  r
/  ml o v e r  any pe r i o
us e f i l t e r  t y p e re
ure d u r i n g  t h e i n h

by t h e  B u r e a u o f

s h a l l  be  l i m i t e d

ml 
r

21 B

mo r e th an 2 5 f i b e r s /
an 8-h our a v e r a g e  o

d o'f 15 mi nu t e s  , a
s p i ra t o r , op e r a t i n g
a l  a t i on ph as e o f
Min es unde r S eh e d u l e

2 .  For  an a t m o s p h e r e  co 
g r e a t e r  t h a n  5 m i c r o n s  i  
more t h a n  500  f i b e r s / r a l  
p o w e r e d  f i l t e r  p o s i t i v e
th e B u r e a u  o f  Mi nes  unde

Th e t a i l i n g s p i l e ,  when
b o r ne  d u s t  du r i n g  wi nd y
Pi l e  w e t  con t i n u o u s l y  an
c a t i o n  w i l l m i n i m i z e  dus
o f f l e e  a r e a s ; h o w e v e r ,  o
mi z e i t s  i  mp a c t  on t h e  c

n t a i n i n g no t more t h a n  250 f i b e r s /ml
n l e n g th 0 Ve r an 8- h o u r  ave r a g e  o r
o v e  r any pe r i od o f  15 min ut e s  , a
p r e s s ur e re sp i r a t o r  a p p r o v e d by
r S ch e d u l e 21 B s h a l l  b e  us e d .

d r i e d ,  i s  an o b v i o u s  s o u r c e  o f  a i r -  
c o n d i t i o n s .  K e e p i n g  t h e  t a i l i n g s  
d r e m o v i n g  i t  t o  a more d i s t a n t  l o ­
t  c o n d i t i o n s  i n  t h e  m i l l ,  s h o p ,  and 
t h e r  m e a s u r e s  must  be  t a k e n  t o  m i n i -  
ommuni ty  e n v i r o n m e n t .  •
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APPENDIX ï

M i n e r a l  A n a l y s e s

S ampl e  
No.

P e r c e n t
D e s c r i p t i o n  F r e e  S i l i c a  Remarks

B - 9 0 2 F i l t e r - p r e s s  p r o d u c t

B - 9 0 4  11 S e t  t i e  4 d u s t  n e a r
, COM b i n

D i f f r a c t o m e t e r  s c a n  
s h o w e d  b r o a d  l i n e s  
i d e n t i f i e d  as  b e i n g  
f rom s e r p e n t i n e  1/

S ame

1 /  A d d i t i o n a l  m i n e r a l  and e l e m e n t a l  i n f o r m a t i o n  w i l l  be  added  
t o  t h i s  r e p o r t  when a v a i l a b l e .  . !

A i 79 o u
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APPENDIX I I

S ampl e  
No . Dat e

S a m p l i n g  Time  
S t a r t  S t o p Job T i t l e  o r  D e s c r i p t i o n

F i b e r s / m l
L o c a t i o n / O p e r a t i o n  >5 m ^ r n n ü

B - l  ' 1 0 / 5 / 7 1 0 80 7 0850 B a g g e r  o p e r a t o r M i l l  f l o o r ,  o p e r a t i n g 20 .
f o r k l i f t ,  BZ. 1 /

B- 4 0 8 5 0 0 9 4 4 M i l l  f l o o r ,  w e i g h i n g 23
b a g g e d  p r o d u c t .

B -  7 0 9 4 5 1 0 3 7 M i l l  f l o o r ,  b a g g i n g  & 52
p a l l e t i z i n g  b a g s .B - 1 0  . 10 38 1135 Same as  a b o v e . 51B - I  3 1135 1235 M i l l  f l o o r ,  odd j o b s . 26B- 1 7 1235 1336 M i l l  f l o o r ,  b a g g i n g 53B - 2 1 1336 1430 M i l l  f l o o r ,  p a l l e t i z i n g . 59B -  2 4 1430 , 1600 M i l l  f l o o r ,  m i s e .  & 43
c l e  a n u p .

B- 2 1 0 / 5 / 7 1 0 80 6 0850 P a l l e t i z e r M i l l  f l o o r ,  m a i n t e n a n c e  . 18
& m i s e .  BZ .

B- 5 0 8 5 1 0 9 4 8 M i l l  f l o o r ,  b a g g i n g . 42B-8 0 9 4 9 1041 M i l l  f l o o r ,  o p e r a t i n g 3 . 2w . V f o r k l i f t .
\ J B - 1 1 1044 1140  • M i l l  f l o o r ,  m a i n t e n a n c e 26
CO & m i s e .
CD B - 1 4 1140 1 2 3 8 M i l l  f l o o r ,  b a g g i n g . 55NJ B - 1 8 1 2 3 8 1334 M i l l  f l o o r ,  p a l l e t i z i n g 48 ■

& c l e a n u p .
it i— i-i -L 3 3 4 X h  J h M i l l  f l o o r ,  b a g g i n g . 61B - 2 5 1434 1600 M i l l  f l o o r ,  b a g g i n g  & 31

c l e a n u p .



APPENDIX I I

S ample  
No . D a t e

S a m p l i n g  Time  
S t a r t .  S t o p

B -  3 1 0 / 5 / 7 1 0 8 1 3 0 9 0 8

B-6 0 9 0 9 0 9 4 9
B-9 0949 1052
B- 12 1 0 5 3 1206
B- 16 1206 1 3 0 6
B- 20 1306 1 4 0 3
B- 2  7 1 4 0 3 1 5 0 0
B - 2 8 1501 1 6 0 1

B - 1 1 9 ’ 1 0 / 5 / 7 1 1225 1 3 2 5

B - 1 2 0 1330 1430
B-121 1 4 3 1 1 5 3 1

B - 1 2 2 1 0 / 5 / 7 1 1 2 4 3 1 3 4 3

B - 1 2  3 1345 1445
B - 1 2 4 • 1 4 4 6  ‘ 1 5 4 6

B- 1 2  5 1 0 / 5 / 7 1 1302 1 4 0 2

8 - 1 2 6 1402 1 5 0 2
B - 1 2  7 1 5 0 2 1 6 0 2

B -  2 0 3 1 0 / 5 / 7 1 1050 1204

B - 2 0 4 1204 1306
B - 2 0  7 1306 1 4 5 2

B - 1 0 5 1 0 / 5 / 7 1 0 9 2 3 1 0 2 3

B - 1 1 1 1 0 2 5  ' 1 1 2 5
B - 1 1 6 1126  . 1 2 2 6

. F i b e r s / m l
T i t l e  o r  D e s c r i p t i o n  Lo c a t i o n / O p e r a t i o n  >5 m i c r o n s

Foreman A s b e s t o s  o l a n t .  o n• I ---------------»  '  • “r o u n d s , B Z .
same as  a b o v e .  5.1
same as  a b o v e .  • 3,5

■ same as  a b o v e .  20
same as  a b o v e .  5.3
same as  a b o v e .  7.3
same as  a b o v e .  3.4
same as  a b o v e .  • 3.5

M e c h a n i c  M i l l ,  v a r i e d  l o c a t i o n s ;  0 . 1
. ' r e p a i r  work , BZ .

same as  a b o v e .  0.0
same as  a b o v e .  0.1

B a g g e r ,  r e s i n  g r a d e

L o a d e r  o p e r a t o r

F i l t e r  p r e s s  o p e r a t o r

M i l l ,  r e s i n  g r a d e  b a g g i n g  2 . 9  
a r e a ,  m i s c .  o p e r a t i o n s ,  BZ.

same as  a b o v e .  1.4
same as  a b o v e .  1.4
O u t s i d e  m i l l ,  t rammi ng  11

o r e ,  B Z .
same as  a b o v e .  ■ 20
same a s  a b o v e .  57
M i l l ,  f i l t e r  p r e s s  a r e a ,  0 . 5  

op . p r e s s  ; B Z .
same as a b o v e .  0.5
same a s  a b o v e .  _ 0 . 2 3

M i l l ,  r o l l  m i l l  f e e d ;  17
g e n e r a l  a t m o .  .

same as  abo v e . ,  5,3
same as  a b o v e .  1 , 6

CO
CD
lx.
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APPENDIX I I

S ampl e  
No. Da t e

S a m p l i n g  Time  
S t a r t  S t o p

B - 1 5 1 0 / 5 / 7 1 1150 1236

B - 1 9 1237 1337
B - 2  3 1 3 3 8 1438
B- 26 1 4 3 8 1600

B - 2 0  1 1 Q / S / 7 1 10 30 1248

B - 2 0 5 ' 1 2 4 8 1 5 0 8

B - 2 0 2 1 0 / 5 / 7 1 1 0 4 0 1256

B - 2 0 6 ■ Ì 2 5 6 ■. 1500

B - 1 0  1 1 0 / 5 / 7 1 0815 0915
B - 1 0 6 0 9 1 6 1016
B - 1 1 0 1 0 1 7 1117

B - 1 0 2 1 0 / 5 / 7 1 0 8 5 0 0 950

B-10 7 0 9 5 2 1052
B - 1 1 2 1055 1155

B- 10  3 1 0 / 5 / 7 1 0 9 0 4 1004

B - 1 0  8 1005 1105
B - 1 1 4 1106 1206

B - 1 0  4 1 0 / 5 / 7 1 0 9 1 3 1013
B - 1 0  9 1014 1114
B —11 3 1115 1215

Job  T i t l e  o r  D e s c r i p t i o n  
F i l t e r  p r e s s  o p e r a t o r

F i b e r s / m l
L o c a t i o n / O p e r a t i o n  >5 m i c r o n s

M i l l ,  f o r e m a n ' s  o f f i c e ; 9 . 0
g e n e r a l  a t mo . r

s ame  a s  a b o v e . 6 . 9
same as  a b o v e  . ' 11
s ame  as  a b o v e . ' 3 . 3

Mine  y a r d  <? f l a g  p o l e ; O'.00-
g e n e r a l  a t mo .

s ame  as  a b o v e . ‘0 . 1 7 .

Mine  y a r d ,  w e l d i n g  a r e a ; ' 0 . 0 4 4
g e n e r a l  a t mo .

same  as  a b o v e . 0 . 2 6

A s s a y  l a b . ;  g e n e r a l  a t mo . 1 . 7
s ame  as  a b o v e . 1 , 9
s ame as  ab o v e , ' 0.12
Lowe r  o f f i c e ,  a c c o u n t i n g ; 1.1

g e n e r a l  a t mo.
s ame 1 . 5
s  ame . 0.2
E l e c t r i c a l  s h o p ;  g e n e r a l 9 . 3

a t mò.
s ame  as  a b o v e .  . 0 . 2 9
s ame  as  a b o v e . 0.10
Up pe r  o f f i c e ;  g e ne . r a l  atmo . 0 . 9 9
same as  a b o v e . 0 . 3 3  '
same  as  a b o v e .  . • 0.10

3
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APPENDIX I I

S ample
N o . Dat e

B- 115  1 0 / 5 / 7 1

B - 1 1 7
B- 1 1 8  '

S a m p l i n g  Time  
S t a r t  S t o p

1 2 4 2  1342

1 3 4 2  1442
1,442 1542

Job T i t l e  o r  D e s c r i p t i o n
F i b e r s / m l

L o c a t i o n / O p e r a t i o n  >5 ml  c r o n s

W e l d i n g  s h o p ;  g e n e r a l  0 . 3 1
. a t m o . •

same as  a b o v e .  0.73
same as a b o v e .  0.00
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