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I .  I N T R O D U C T I O N  

The  U.S. E n v i r o n m e n t a l  P r o t e c t i o n  Agency (EPA) r e t a i n e d  C l a y -  

t o ' n  E n v i r o n m e n t a l  C o n s u l t a n t s ,  I n c .  t o  c o n d u c t  a s e r i e s  o f  e m i s -  

s i o n  t e s t s  a t  t h e  I n t e r n a t i o n a l  M i n e r a l s  a n d  C h e m i c a l s  C o r p o r a t i o n  

f a c i l i t y  l o c a t e d  a t  S p r u c e  P i n e ,  N o r t h  C a r o l i n a .  The  p u r p o s e  o f  

t h i s  s t u d y  w a s  t o  p r o v i d e  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  Agency  w i t h  

d a t a  f o r  t h e  e s t a b l i s h m e n t  o f  s , o u r c e  p e r f o r m a n c e  s t a n d a r d s  f o r  t h e  

n o n - m e t a l l i c  m i n e r a l - p r o c e s s i n g  i n d u s t r y .  T h i s  s t u d y  w a s  cornrnis- 

s i o n e d  a s  P r o j e c t  N N N - 1  o f  T a s k  2 5 ;  C o n t r a c t  No. 6 8 - 0 2 - 1 4 0 8 .  

. 

T h e  I n t e r n a t i o n a l  M i n e r a l s  a n d  C h e m i c a l s  C o r p o r a t i o n  f a c i l i t y  

i s  a f e l d s p a r  c r u s h i n g ,  g r i n d i n g ,  a n d  m i l l i n g  o p e r a t i o n .  F u g i t i v e  

d u s t  g e n e r a t e d  a t  e a c h  s t e p  i n  t h e  c r u s h i n g  a n d  g r i n d i n g  o p e r a t i o n  

i s  c o l l e c t e d  by n e a n s  o f  a s y s t e m  o f  d u s t  r e c o v e r y  h o o d s  a n d  r o u t e d  

t h r o u g h  s e p a r a c e  e x h a u s t  v e n t . i l a t i o n  s y s t e m s  l e a d i n g  t o  two S a g h o u s e s  
, . . .. . . . 

. r  

. .. . .  f o r  c a p t u r e  a n d  r e c o v e r y  o f  f e l d s p a r  d u s t .  . .. 
r' 

S o u r c e  s a m p l i n g  was p e r f o r m e d  on t h e  No. 2 B a g h o u s e  a t  t h e  

f i n a l  m i l l i n g  p l a n t  w h e r e  

m i l l .  P a r t i c u l a t e  a n d  p a r t i c l e  s i z i n g  s a m p l e s  w e r e  t a k e n  a t  t h e  

b a g h o u s e  i n l e t  d u c t s  a n d  t h e  o u t l e t  s t a c k  by  p e r s o n n e l  f r o m  Clay-  

t o n  E n v i r o n m e n t a l  C o n s u l t a n t s ,  I n c .  U..S. EPA p e r s o n n e l  made o p a c i t y  

r e a d i n g s  o f  t h e  b a g h o u s e  o u t l e t  s t a c k  a s  w e l l  a s  t h e  f u g i t i v e  d u s t  

g e n e r a t e d  a t  s e v e r a l  l o c a t i o n s  w i t h i n  t h e  p l a n t  a t '  f e l d s p a r  c r u s h i n g  

f e l d s p a r  powder  i s  p r o d u c e d  b y  a: ba,&l:-l.'~ 
. .. . . ,. ~. a,;. 

. ,. ,. . . . . .. . . .  

a n d  g r i n d i n g  o p e r a t i o n s .  I n  a d d i t i o n ,  EPA p e r s o n n e l  o b s e r v e d  t h e  I . , . . ,  

, .  
, .  . , 

. .  :. 

. .  : 
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11. SUMMARY AND D I S C U S S I O N  OF RESULTS 

P a r t i c u l a t e  S a m p l i n g  R e s u l t s  

T a b l e s  I a n d  I1 s u m m a r i z e  t h e  r e s u l t s  o f  t h e  p a r t i c u l a t e  

s a m p l i n g  a t  t h e  b a g h o u s e  i n l e t  a n d  o u t l e t  i n  E n g l i s h  a n d  m e t r i c  

u n i t s ,  r e s p e c t i v e l y .  B o t h  f i l t e r a b l e  a n d  t o t a l  p a r t i c u l a t e  e m i s -  

s i o n  r a t e s  m e a s u r e d  a t  t h e  o u t l e t  a v e r a g e d  0 .16  pound p e r  h o u r  

f o r  t h e  t h r e e  t e s t s  a n d  r a n g e d  f r o m  0 . 1 4  t o  0 . 1 8  pound p e r  h o u r .  

The  n o r t h  a n d  s o u t h  i n l e t  l o a d i n g s  were 1 4 0  pounds  p e r  h o u r  a n d  

1 4 . 6  p o u n d s  p e r  h o u r ;  r e s p e c t i v e l y ,  f o r  b o t h  f i l t e r a b l e  a n d  t o t a l  

p a r t i c u l a t e .  

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

f l o w r a t e s  m e a s u r e d  l u r i n g  p a r t i c u l a t e  t e s t i n g  i n d i c a t e s  t h a t  t h e  

a v e r a g e  o u t l e t  f l o w r a t e  i s  s i g n i f i c a n t l y  h i g h e r ,  3 9 6 0  d r y  s t a n d a r d  

c u b i c  f e e t  p e r  m i n c c i  ( D S C F M ) ,  t h a n  t h e  t o t a l  i n l e t  f l o w r a t e  o f  

2 9 8 0  DSCFM. S i n c e  r Z 2  b a g h o u s e  was u n d e r  n e g a t i v e  s t a t i c  pre 'ss 'ure, '  

t h i s  d i f f e r e n c e  i x p i i s s  t h e  p o s s i b i l i t y  o f  a i r  l e a k a g e  i n t o  t h e  

b a g h o u s e ,  p o s s i b l y  t?.rough t h e  c o l l e c t i o n  h o p p e r  b e n e a t h  t h e  b a g -  

h o u s e .  The s u s p i c i o n  o f  a i r  l e a k a g e  , i n t o  t h e  b a g h o u s e  i s  fu&??er 

. <  

.... . . . . . .  

. . . .  3.- . . . . . .  .. - 

s u p p o r t e d  by  t h e  i n i t i a l  v e l o c i t y  

t o t a l  i n l e t  a i r f l o w  o f  3 2 6 0  D S C F M  

D S C F M .  

V i s i b l e  E m i s s i o n s  O b s e r v a t i o n s  

t r a v e r s e  d a t a  

a n d  an o u t l e t  

. . .  
, , .  . .  ,. O p a c i t y  m e a s u r e m e n t s  w e r e  t a k e n  d u r i n g  t h e  

w h i c h  i n d i c a t e d  a 

f l o w r a t e  o f  4180 

. . .  . -  , . 

. . .  s t u d y  . . .  b y  two . .  
.. . . .  . . .  . . . .  . .  .. . .  - . . : . . . - c e r t i f i e d  o p a c i t y  r e a d e r s  p r o v i d e d  by t h e  U.S.:EPA. M e a s u r e m e n t s  . . . .  

. e r e  t a k e n  a t  s e v e r a l  l o c a t i o n s  'at t h e  f e l d s p a r , . m i n e ,  on . S e p t e m b e r  . . . . . .  

. .  ~ . 2 7 .  a s ' s h o w n  i n ' P i e u r e  1:. R e a d i n a s  w e r e  t a k e n  a t ' t h e  f i n a l  m i l l i n g ' .  .:: 

... . . .  . .  . .  ~. 
. . .  
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L O C A T I O N  OF V I S I B L E  E M I S S I O N S  O B S E R V E R S  
F E L D S P A R  M I N E  

S E P T E P l B E R  2 7 ,  1 9 7 6  
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Each  o b s e r v e r  t o o k  a r e a d i n g  o n c e  e v e r y  15  s e c o n d s  d u r i n g  t h e  

o b s e r v a t i o n  p e r i o d .  R e a d i n g s  w e r e  summed and  a v e r a g e d  f o r  e a c h  

s i x - m i n u t e  p e r i o d  a n d  p l o t t e d  v e r s u s  t i m e .  The s e r i e s  o f  s i x -  

m i n u t e  a v e r a g e s  a n d  t h e  c o r r e s p o n d i n g  p l o t s  a r e  p r e s e n t e d  f o r  e a c h  

s i t e  i n  T a b l e s  111-1 t h r o u g h  1 1 1 - 1 7 .  

T a b l e s  111-1 t h r o u g h  1 1 1 - 6  r e p r e s e n t  m e a s u r e m e n t s  t a k e n  

a t  v a r i o u s  s i t e s  w i t h i n  t h e  m i n i n g  a n d  c r u s h i n g  o p e r a t i o n .  T h e s e  

s i t e s ,  d e p i c t e d  i n  F i g u r e  1, i n c l u d e d  t h e  p r i m a r y  c r u s h e r ,  t h e  

s e c o n d a r y  c r u s h e r ,  and  c o n v e y o r  t r a n s f e r  p o i n t s  T P - 1 ,  T P - 2 ,  a n d  

T P - 4 .  

No v i s i b l e  e n i s s i o n s  w e r e  d e t e c t e d  i n  t h i s  a r e a  e x c e p t  a t  

t h e  p r i m a r y  c r u s h e r  s i t e ,  a n d  t h e s e  p o s i t i v e  v a l u e s  c o m p r i s e d  

o n l y  f o u r  t o  six ? e r c e n t  of  t h e  m e a s u r e m e n t s  t a k e n  a t  t h e  p r i m a r y  

c r u s h e r  s i t e .  A s  p r e s e n t e d  i n  T a b l e s  111-1 a n d  1 1 1 - 2 ,  t h e s e  p o s i -  
\ 

, 
t i v e  m e a s u r e m e n t s  c o n t r i b u t e d  t o  t h e  two p o s i t i v e  s i x - m i n u t e ' a v e r a g e  

.... 
: :. I 

v a l u e s  t h a t ,  i n  b o t h  c a s e s ,  were  l e s s  t h a n  one  p e r c e n t .  T h e  max- 

i m u m  r e a d i n g  r e c o r d e d  by  e i t h e r  o b s e r v e r  a t  t h i s  s i t e  was f i v e  

I 

., . . 

~ . ;,' 
i; 

: ,&$-. . ' 

A . .  
p e r c e n t .  

T a b l e s  1 1 1 - 7  t h r o u g h  1 1 1 - 1 7  a p p l y  t o  m i l l i n g  p l a n t  o p e r a t i ' o n s , . '  ' , .  

O p a c i t y  r e a d i n g s  w e r e  t a k e n  a t  t h e  f o l l o w i n g  l o c a t i o n s  shown i n  .,%" 
// ..-" 
/ 

F i g u r e  2 :  b a g h o u s e  o u t l e t  s t a c k ,  r o o f  and  f o u r  p l a n t  , b u i l d . i n g  
/ 
/ w a l l s  ( f u g i t i v e ) ,  f e l d s p a r  l o a d i n g  s i l o s ,  a n d  f i v e  p r o d u c t  t r a n s -  

f e r  p o i n t s  w i t h i n  t h e  m i l l i n g  p l a n t , l a b e l e d  TP-1 t h r o u g h  TP-5. 
. .  

. . . .  
. .  : .  No v i s i b l e  e m i s s i o n s  w e r e  o b s e r v e d  f rom . t h e  . . .  b a g h o u s e  . . . .  . o u t l e t  

. . . .  . .  . .  
. .  . .  ,~ 1 

. .  
. .  

.',, - " s t a c k ,  , t h e  i n - p l a n t  t r a n s f e r  p o i n t s ,  or t h e  p ' l a n t  b u i l d ' i n g  . . .  wa' l l s .  . . . . .  . . .  . .  .. , . .  . .  I . .  , .  , 1 . ~ , .  . .  . .  . . . . .  
-':All v i s i b l e  e m i s s ' i o n s  g e n e r a t e d  a t  t h e  f e l d s p a r  ' : loading  silos w e r e  '., . I . . . .  . . . . . . .  

:: 



v 

TABLE 111-1 

SL?.XAP.Y OF VISIELE E N I S S I O X S  

I n t e r n a t i o n a l  M i n e r a l s  a n d  C h e m i c a l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

Il 

D i r e c t i o n :  
. n l n r  o f  P l l l r n P .  NO v i  

15 

:; 
1 8  

1 p a t e :  9 / 2 7 / 7 6  T y p e  o f  P l a n t :  I M C  F e l d s p a r  I 
1 P y p e  of  D i s c h a r g e :  P r i m a r y  C r u s h e r  

H e i e h t  o f  P o i n t  o f  D i s c h a r g e :  1 0 - 3 0 '  D e s c r i p t i o n  o f  S k y :  P a r t l y  C l o u d y  
L o c a t i o n  o f  D i s c h a r g e :  P r i m a r y  C r u s h e r  

0-10 m i / h r  NE 1.1 i n d  Ve 1 o c i t  y : 
----- I- _^_.. - .  s i b l e  plume D e t a c h e d  P l u m e :  N / A  

O b s e r v e r  No.: D u r a t i o n  o f  O b s e r v a t i o n :  1 h r .  
i s t a n c e  f r o m  O b s e r v e r  t o  D i s c h a r g e  P o i n t :  a p p r o x .  1 0 0 '  
i r e c t i o n  of O b s e r v e r  f r o m  D i s c h a r g e  P o i n t :  S 

Ground l e v e l  H e i g h t  o f  O b s e r v a t i o n  Point: 
e s c r i p t i o n  o f  B a c k g r o u n d :  Q u a r r y  w a l l  a n d  e q u i p m e n t  s t r u c t u r e s  

O ?  A V E R A G E  O P A C I T Y  S U N I N A R Y  

. ~ I  S e t  
T i  

S t a r t  

0 9 : 3 0  
0 9 : 3 6  
0 9 : 4 2  
0 9 : 4 8  
0 9 :  5 4  
1 o : o o  
10: 0 6  
10: 1 2  
10: 18 
10: 24 

- 
: 

End 

0 9 : 3 6  
0 9 : 4 2  
0 9 : 4 8  
0 9 : 5 4  
1 o : o o  
10: 05 
10: 1 2  
10: 1 3  
10: Zr, 
10: 3 0  

- 
O p a c i t y  01 

s urn - 

.. . . .  

. .  

:ity 

A v e r a g e  

. .  . .  
. . . . .  . . .  

.. .. . , . . . .  . 
.. . .  . . . .  . . .  I-- . .  

. . .. . :. 
. .  .. , .  . .... 

, S k e t c h  Sl ;owing How " O p a c i t y  V a r i e d  With T i m e :  
. .  

. .  *_ 
. . . .  
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T A B L E  111-2  

SUMXARY 0'; VISIBLE ENISSIONS 

e 

End 
__D 

. .  

'-1 
, , . '  , 

I 

O p a c i t y  

S u n  A v e r a g e  

<' . . .  .. ,.. . .  . . .  
. .- .. 
: -< I 

.. ~. ;,' . . I _ ~ I  
;:y -. 

. .  . . . ,  . . .  .. , . 

I n t e r n a t i o n a l  M i n e r a l s  a n d  C h e m i c a l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

N 
N 
N 
N 
K 
N 
N 
N 

0.6 
N 

. .  

. .  

D a t e :  9 / 2 7 / 7 6  
T y p e  of D i s c h a r g e :  P r l m a r y  C r u s h e r  
H e i g h t  of P o i n t  of D i s c h a r g e :  1 0 - 3 0 '  
J i n d  D i r e c t i o n :  NE 
C o l o r  o f  P l u m e :  No v i s i b l e  p lume 

D i s t a n c e  f r o m  O b s e r v e r  t o  D i s c h a r g e  m D i r e c t i o n  o f  O b s e r v e r  f r o m  D i s c h a r z e  

r O b s e r v e r  No.: 2 

I 

2 1  
2 2  
2 3  
2 4  

2 6  
27  
2 s  
2 9  
3 0  
3 1  

- 3 2  ', 
3 3 .  
3 4  
3 5  
3 6  
3 7  
3s 
3 9  
40 

j 2 5  

T y p e  o f  P l a n t :  I M C  F e l d s p a r  
L o c a t i o n  o f  D i s c h a r g e :  P r i m a r y  C r u s h e r  
De s c r i p t i o n  o f S Icy : P a r t l y  C l o u d y  
Wind V e l o c i t v :  0-7  m i l h r  - ~ . , ~  ~ 

D e t a c h e d  P l u m e :  N /  A .. -., _ _  
D u r a Z i o n  of O b s e r v a t i o n :  1 h r .  

P o i n t :  a p p r o x .  1 0 0 '  
P o i n t :  i n n '  SSF'  - - - -  111 

'Height o f  O b s e r v a t i o n  P 0 i r . t :  
D e s c r i p t i o n  o f B a c 1: g r o u n  d : 

Ground l e v e l  
E q u i p m e n t  s t r u c t u r e  

I, 
S L J H I - I A K Y  O F  A V E R A G E  O P A C I T Y  

T i m e  I O? : i t y  __I. S e t  

L v e r a g e  K u n b e r  

I 
& k e t c h  S h o w i n g  How O p a c i t y  V a r i e d  With T ime :  

. . .  

T; 

; t a r t  - 

. .  
. .  . 

. .  , 
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T A B L E  111-3 

. .  . - .-,.> 
. .  ' . .  1. ,:.> . . . . .  ~ . .  ... , > L A A A R Y  OF V I S I E L E  E?IISSIONS 

I n t e r n a t i o n a l  M i n e r a l s  and Chemica l s  Corpora  t i o n  11' S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

9 / 2 7 / 7 6  Type o f  P l a n t :  IMC F e l d s p a r  ! : , R a t e :  
i y p e  o f  D i s c h a r g e :  S e c o n d a r y  C r u s h e r  L o c a t i o n  o f  D i s c h a r g e :  S e c o n d a r y  C r u s h e r  

:;&ind D i r e c t  i o n  : N W Vind V e l o c i t y :  9-7 m i l h r  
!: o l o r  o f  P lume:  No v i s i b l e  plume D e t a c h e d  Plume:  N I A  

H e i g h t  oE P o i n t  o f  D i s c h a r g e : 1 0 - 2 0 '  D e s c r i p t i o n  o f  Sky :  P a r t l y  Cloudy-Cloudy 

O b s e r v e r  No . :  2 D u r a t i o n  o f  O b s e r v a r i o n :  1 h r .  
i s t a n c e  f rom O b s e r v e r  t o  D i s c h a r g e  P o i n t :  a p p r o x .  7 5 '  
i r e c t i o n  o f  O b s e r v e r  f r o -  D i s c k a r g e  P o i n t :  a p p r o x .  7 5 '  SSE 
e i g h t  of  O b s e r v a t i o n  P o i n t :  . Ground l e v e  1 

o f  Background :  Equipment  S t r u c t u r e  
e 

O F  A V E R A G E  O P A C I T Y  

number &1 
T i  

S t a r t  

1 O : L i l  
1 0 : 4 7  
10:53 
1 1 : 4 5  
11:51 
1 1 : 5 7  
12: 03 
1 2 : 0 9  
1 2 :  1 5  
12:21 
1 2 : 2 7  
12:33 
1 2 : 3 9  
1 2 : 4 5  

- 

. .  

a 

End 

1 0 : 4 6  
1 0 :  52  
10 :  5s 
11:50 
11: 56 
1 2 : 0 2  
1 2 3 0 3  
1 2 :  li 
12:zo 
1 2 : 2 6  
12:32 
12: 3 8  
12:44 
12: 5 0  

_p_ 

S e t  
umber 

21 
22 
23 
24 
25 
2 6  
27 
2 8  
2 9  
3 0  
31 
3 2  
33 
34 
3 5  
36 
3 7  

39 
40 

_LL 

3 8  

. I s k e t c h  Showing How O p a c i t y  V a r i e d  With T i m e :  
. .  . .  &:.. 

T i  

S t a r t  - 
c 

End 
_L1 

,,... > . .  . .  
. .  

. .  

. .  :.. . . 

. I. 
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1 
! 

TABLE 111-4 

. . , .  .i 
. .  

\ .  . .  . . . . .  i .  , .  S.UPlHIAP,Y OF ' I  I S  I B L E  E N I S S  IONS 
I 

I n t e r n a t i o n a l  M i n e r a l s  and Chemica l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  Nor th  C a r o l i n a  

- - .  ~ 

H e i g h t  of P o i n t  o f  D i s c h a  

., - .  , , "  a c e :  
V D ~  of  isc charge: Conveyor  T r a n s f e r  

r g e :  10' 

No v is i - le  plume 
in: D i r e c t i o n :  N E  1 o l o r  o f  Plume: 

o v e r c a s t  

X ' J A  

V e l o c i t y :  0-5 m i / h r  

IMC F e l d s p a r  .. 4 / 7 7 / 7 F .  Type o f  P l a n t :  
L o c a t i o n  of D i s c h a r g e :  T P - 1  I 
D e s c r i p t i o n  o f  S k y :  - 
Vind 
D e t a c h e d  P l u m e :  .. , -- 
D u r a t i o n  o f  O b s e r v a t i o n :  a p p r o x . l - l / 4 h  rs. 

P o i n t :  a p p r o x .  5 0 '  
A i r e c t i o n  o f  O b s e r v e r  f rom D i s c h a r g e  P o i n t :  

( g e s c r i p t i o n  o f  Background :  Q u a r r y  Wal l  

SE 
Ground l e v e l  R e i g h t  o f  O b s e r v a t i o n  P o i n t :  . 

O b s e r v e r  No. :  1 
# i s t a n c e  f rom O b s e r v e r  t o  D i s c h a r g e  

I 

T: 

; t a r t  

10:41 
1 0 : 4 7  
1 1 : 4 5  
1 1 : 5 1  
1 1 : 5 7  
1 2 : 0 3  
12:09 
1 2 : 1 5  
12:21 
1 2  : 2 7  
1 2 :  3 3  
1 2 : 3 9  
1 2  : 4 5  

- 
S U $1 X A R Y O F  A V E R A G E  O P A C I T Y  

~ v e r e g e  \;:umber I S t a r ' .  

N 21 
N 2 2  
N 2 3  
N 2 4  
N 2 5  
N 2 6  
N 2 7  

N 29 
N 30 
N 3 1  
N 3 2  
N 3 3  

3 4  
3 5  
3 6  
37 

3 9  
40 

N 2 8  

38 

s k e t c h  Showing How O p a c i t y  V a r i e d  With Time: 
,- .. 

87.7 
1- 

2 

End 
Eu..I 
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TABLE 1 1 1 - 5  1 -  . .  ' - i ' , .~ . . . . .. S L 2 i l A R Y  OF V I S ' I B L E  EEIISSIOXS 

I n t e r n a t i o n a l  M i n e r a l s  and Chemica l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

I N C  F e l d s p a r  I 9 / 2 7 / 7 6  Type o f  P l a n t :  
l[!;iE:of D i s c h a r g e :  Conveyor  T r a n s f e r  L o c a t i o n  o f  D i s c h a r g e :  T P - 2  

I# , C o l o r  o f  Plume: 

H e i g h t  of P o i n t  o f  D i s c h a r g e :  4 0 '  D e s c r i p t i o n  o f  S k y :  P a r t l y  C loudy-Overcas t  
14 i n d  D i r e  c t i on : NNW ITind V e l o c i t y :  0-10  m i / h r  

No v i s i b l e  plume D e t a c h e d  Plume: 
' O b s e r v e r  No.: 1 D u r a t i o n  o f  0 b s e r v a t i o n : a p p r o x .  1-112 h r s .  
D i s t a n c e  f rom O b s e r v e r  t o  D i s c h a r g e  P o i n t :  a p p r o x .  5 0 '  

H e i g h t  o f  O b s e r v a t i o n  P o i n t :  Ground l e v e l  
D e s c r i p t i o n  of Background :  O u a r r v  w a l l  

N / A  

D i r e c t i o n  o f  O b s e r v e r  f r o m  D i s c h a r g e  P o i n t :  SE t 
t 
I 

S U M N A R Y O F  A V E  R A G E  O P A C I T Y  

Time c p '  
S e t  

'?lumber [ S t a r t  1 End 1 SGZ. 

1 3 : 2 3  1 3 : 2 9  ..: 
1 3 : 2 9  1 3 : 3 5  _ %  

1 3 : 3 5  1 3 : 4 1  ?: 
1 3 : 4 1  1 3 : 4 7  ~ S 

I- 

>- i s  

I. 
c 

.- 
1 4 : 3 8  1 4 : 4 4  L. 

1 4 : 4 4  1 4 : 5 0  N 

1 4 : 5 6  15:OO N 
1 r; N 

t v e r a g e  lii'umber 
I 

N 2 1  
N 22 
N 2 3  
h' 2 4  
N 2 5  
N 1 26  
h" 2 7  
h' 
N 

S t a r t  I End 
I 

v 

N 3 0  
N 3 1  
N . 3 2  

3 6  
3 7  
3 8  
39 
4 0  

Showing How O p a c i t y  V a r i e d  W i t h  T i m e :  
. .  

O i  

s uu - 

.. . . .  

.~ . 

c i t y  I 
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TABLE 111-6 

SUIlNARY OF V I S I B L E  E H I S S I O N S  

I n t e r n a t i o n a l  M i n e r a l s  and C h e m i c a l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

O p a c i t y  

9 f  271 7 6  T y p e  o f  P l a n t :  I M C  F e l d s p a r  i g;is:of D i s c h a r g e : C o n v e y o r  T r a n s f e r  L o c a t i o n  o f  D i s c h a r g e :  TP-4 
H e i g h t  o f  P o i n t  o f  D i s c h a r g e :  10' D e s c r i p t i o n  o f  S k y :  C l o u d y  
J i n d  D i r e c t i o n :  N Wind V e l o c i t y :  0 - 1  rn i lh r  

O b s e r v e r  No. :  2 D u r a t i o n  o f  O b s e r v a t i o n :  a p p r o x .  1 h r .  
N f A  

a p p r o x .  7 5 '  

o l o r  o f  P lume:  No v i s i b l e  plume D e t a c h e d  P lume:  

i s t a n c e  f r o m  O b s e r v e r  t o  D i s c h a r g e  P o i n t :  
i r e c t i o n  o f  O b s e r v e r  f r o m  D i s c h a r g e  P o i n t :  a p p r o x .  75' SE 

1s 
1 

' e i g h t  o f  O b s e r v a t i o n  P o i o t :  Ground l e v e l  
C 1 i f f or Wa 1 1 

$ 
D e s c r i p t i o n  o f  B a c k g r o u n d :  

T i n e  OP S e t  i 

9 j i 4 : 2 3  j i 4 : 2 8 ;  S 
1 0  / 1 & : 2 9  I 1 4 : 3 &  ' N  

13 ' 1 4 : 4 7  1 4 : 5 2  N 
14 j14:53 1 4 : 5 8  N 

1 4 : 3 5  1 4 : 4 0  x 
1 2  14:41 1 4 : 4 6  N 

1 4 : 5 9  15:Ol N 

: i t y  

Ave r a  g 2 

x 
N 
N 
E; 
N 
N 
N '  
K 
N 
N 
N 
N 
N 
N 
N 

I T:  
S e t  1- 

Jumber [ S t a r t  

2 1  
22 
23 
24 
25 
26 
27 
28 
29 
3 0  
31 
32 
3 3  
34 
35 
3 6  
37 
38 
39 
40 

A v e r a g e  

..<' . .  
. -  
. ., 

: ... I 

;,' . .  v ; , . .  - .  
. .  

S k e t c h  S h o w i n g  How O p a c i t y  V a r i e d  W i t h  T i m e :  I 
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N 
N 
N 

, . .  

. .  
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TABLE 111-7 

N 
N 
N 

.. 
. .  . 

. - .  

i?.. 
$37' : 

. > :  j 
I 

. . ,  , .  . . , . .  ' . ,  . .  SLXP!AP.Y OF V I S I B L E  E F I I S S I O X S  

1; 
3: ., 
,- .> .. 
:t 

_. -.- .. 
i. .- 
_ I  .- ;. _. _. .: .I 

x: .. 
17 
N 
N 
N 
N 
N 
N 
N 

I n t e r n a t i o n a l  N i n e r a l s  and  C h e m i c a l s  Corpora  t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

j 

! 9 1 2 a 1 7 6  Type o f  P l a n t :  I M C  F e l d s p a r  

H e i g h t  oE P o i n t  of  D i s c h a r g e :  1 0 0 '  D e s c r i p t i o n  o f  Sky: O v e r c a s t  

a t e :  
'ype o f  D i s c h a r g e :  O u t l e t  S t a c k  L o c a t i o n  o f  D i s c h a r g e : N o ,  2 M i l l  Baghouse 

NW V i n d  V e l o c i t y :  0-10 m i / h r  i n d  D i r e c t i o n :  

9 
-;e o l o r  of  P lume:  No v i s i b l e  plume D e t a c h e d  Plume:  N I A  

B 
P 

O b s e r v e r  No.: 1 D u r a t i o n  o f  O b s e r v a t i o n :  2 - 1 / 4  h r s .  
i s t a n c e  f r o n  O b s e r v e r  t o  D i s c h a r g e  P o i n t :  a p p r o x .  40' 
i r e c t i o n  of  O b s e r v e r  f rom D i s c h a r g e  P o i n t :  E 

H e i g h t  o f  O b s e r v a t i o n  P o i n t :  a p p r o x .  1 0 0 '  
e s c r i p t i o n  o f Ba ck  g r  o und : t r e e s  on h i l l s i d e  

S U 1.1 E1 A R Y 

1 S e t  

8 
9 

10 
11 
12 
13 
14 
1 5  
16 
1 7  

19 
20 

ia 

Ti 

S t a r t  - 
0 9 :  4 8  
0 9 :  54 
1o:oo 
10:06 
10: 1 2  
10: 18 
1 0 :  24 
10: 3 0  
1 0 :  3 6  
10: 42 
i o :  4 8  
1 0 :  5 4  
11:oo 
11:06 
11: 1 2  

1 1 : 2 4  
1 1 : 3 0  
11:36 
1 1 : 4 2  

ii:ia 

e 

E n d  

0 9 : 5 4  
10: 0 0  
10: 0 6  
10: 1 2  

1 0 : 2 1  
1 0 : 3 0  
10:35 
1 0 : 4 2  
10: 4 8  
1 0 : 5 4  
11: 00  
11:06 
11: 1 2  

1 1 : 2 4  
11:30 
11:36 
1 1 : 4 2  
1 1 : 4 8  

- 

i o : i a  

11: ia 

O ?  A V E R A G E  0 P A C I T P 

S e t  
umber 

21 
22 
23 
2 4  
2 5  
26 
27 
2 8  
2 9  
3 0  
31 
32 
33 
34 
3 5  
36 
37 

39 
4 0  

L___ 

38 

S k e t c h  Showing How O p a c i t y  V a r i e d  W i t h  T i m e :  
... I ,> 

. .  

T i  

S t a r t  

11:48 
11: 5 4  
1 2 :  0 0  

u__ 

., - 

End 

1 1 : 5 4  
1 2 :  0 0  
1 2 :  06 

yly 

.. .. 
. .  .. . . .. . .  
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i TABLE 111-8 . .. 

. .  . . .  . .  . . . . . . . . , . : ._  ' l _ j _ i . . L . L  . .  . , . , , .  'SUXPLARY OF V I S I B L E  EEIISSIONS ~ . . 
I 

.. . .. 

I ' .  

I 

I n t e r n a t i o n a l  M i n e r a l s  a n d  C h e m i c a l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

. __.. 
L I L Y  Y L L  L c L A " - .  . I. 1. 

' a o l o r  of P l u m e :  No v i s i b l e  p lume  D e t ;  

p i s t a n c e  f r o m  O b s e r v e r  t o  D i s c h a r g e  P o i n t :  
Observer  No. : 1 Dur2 . 

a p p r o x .  40'SE 
C P  

S U b f X A R Y  O F  A V E R A G E  O P A C I T Y  

I 
S e t  

Number 

- -  1 1  

; t a r t  

14:48 
14: 5 4  
15:OO 
15: 06 
1.5 : 12 
15: 18 
L 5 : 2 4  
15: 3 0  
15:36 
15: 4 2  
15:48  
15:54 
16:OO 
16:06 
16: 12 
16: 18 
16:24 
16: 30 
16: 36 
1 6 : 4 2  

- 
e 

E n d  

1 4 : 5 4  
- 
15:OO 
15 : 06 
15: 12 
15: 18 
15 : 24 
15: 30 
15:36 
15:42 
15 : 4 8  
15: 54 
16:OO 
16:06 
16:12 
16: 18 
16:24 
16:30 
16:36 
16:42 
16:48 

: i t y  

16:48 
16:54 

K I 23 
N 
hi I 2 5  
N 26 
N 27 
N 28 
hi 
N 
M 
n 3 2  

I 24 

I 2 9  

N 3 3  
N 3 4  
N 3 5  
N 36 
N 37 

3 8  N 
3 9  N 
4 0  N 

I 
1 : p k e t c h  S h o w i n %  How O p a c i t y  V a r i e d  W i t h  T i m e :  

i.- 

e 

E n d  

16:54 
17 : 00 

I__ 

O p a c i t y  

s u n  

N 
N 

- AV e r a g e 

N 
N 

. .  . .  
. . .  

.. _.. ,... -* 

it' 
1' 
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TABLE 111-9 

I .  ,. \ , .  . S L X X A R Y  OF V I S I B L E  EEIISSIONS 
-1 

I n t e r n a t i o n a  1 Minera Is and Chemica l s  Corpora  t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

D a t e :  9 / 2 9 / 7 6  Type o f  P l a n t :  I M C  F e l d s p a r  
T y p s  of  D i s c h a r g e :  O u t l e t  S t a c k  L o c a t i o n  of Discharge :No.  2 M i l l  Baghouse 
H e i g h t  oE P o i n t  of  D i s c h a r g e :  1 0 0 '  D e s c r i p t i o n  o f  Sky: Cloudy 

l]lJ i n d  D i r e c t  i o n  : NE Wind V e l o c i t y :  0-5 m i l h r  
1 C o l o r  of Plume:  No v i s i b l e  plume D e t a c h e d  P l u n e :  N I A  

O b s e r v e r  KO.: 2 D u r a t i o n  o f  O b s e r v a t i o n :  2 h r s .  
D i s t a n c e  f rom O b s e r v e r  t o  D i s c h a r g e  P o i n t :  a p p r o x .  50' 
D i r e c t i o n  of O b s e r v e r  f rom D i s c h a r g e  P o i n t :  same l e v e l  a s  d i s c h a r g e  
H e i g h t  o f  O b s e r v a t i o n  P o i n t :  h i l l s i d e  w i t h  t r e e s  
D e s c r i p t i o n  o f  Background :  

I 
I 

S U M M A R Y  O F  A V E R A G E  O P A C I T Y  

Number 

1 0  
11 
12 
13 
1L: 
15 

I 

Ti 

S t a r t  

08:35 
0 8 : 4 1  
08:'l 
08 : 53 
08: 59 
0 9 :  05 
0 9 : 1 1  
09: 17 
0 9 : 2 3  
09 : 29 
09:35 
0 9 : 4 1  
09:47 
09:53 
09: 59 
10:05 
10:ll 
10:17 
10: 23 
10: 29 

- 
2 

End 

0 8 : 4 0  
0 8 :  4 6  

- 
0 8 : s ~  
0 8 :  58 
09:O' 
09:lO 
0 9 :  16 
09: 2 1  

09: 34 
09 : 40 
0 9 :  46 
09:52 
09:58 
10: 0 4  
10: 10 
10:16 
10: 2 2  
10: 28 
10: 34 

0 9 :  28  

: i t y  

N 21 
N 22 
N 23 
N 2 4  
x 25 
N .  26 
N 27 
N 2 8  
N 29 
N 3 0  
N 3 1  
N 3 2  

I 
N 3 3  
N 3 4  
N 35 
N 36 
N 37 
N 35 
N 3 9  
N 4 0  

T i m e  

;- 
10:35 10:37 

I 
I s k e t c h  S h o v i n g  How O p a c i t y  V a r i e d  With T i m e :  

O p a c i t y  

S u n  I Ave rage  

N N 

,, . . . ~ .  . . . . . 

.- .. 
: I 

.. . ;?' >! *:* 
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T A B L E  1.11-10 . .. 

. .  
. . .  , .  . .  . ' SCi:.!ARY. OF VISIBLE E X I S S I O N S  . .. ~~ 

. . . '  ~. 
'I . , . . : . . ' 

, . . . 

I n t e r n a t i o n a l  M i n e r a l s  a n d  C h e m i c a l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a '  

. . . . , .  

D a t e :  9 / 2 8 / 7 6  T y p e  o f  P l a n t :  I M C  F e l d s p a r  
T y p e  o f  D i s c h a r g e :  F e l d s p a r  l o a Z i n g  L o c a t i o n  o f  D i s c h a r g e :  T r u c k & F r t . C a r  
H e i g h t  o f  P o i n t  o f  D i s c h a r g e :  1 5 '  D e s c r i p t i o n  o f  S k y :  N I A  
Wind D i r e c t i o n :  N / A  Idind V e l o c i t y :  N / A  

N / A  D e t a c h e d  P l u m e :  N I A  C o l o r  o f  P l u m e :  
O b s e r v e r  No.: 2 D u r a t i o n  o f  O b s e r v a t i o n :  a p p r o x . 3 / 4  h r .  
D i s t a n c e  f r o n  O b s e r v e r  t o  D i s c h a r g e  P o i n t :  a p p r o x .  2 5 '  

H e i g h t  o f  O b s e r v a t i o n  P o i n t :  
D e s c r i p t i o n  of B a c k g r o u n d :  B u i l d i n g  W a l l  

- 'I 
I 
I 

D i r e c t i o n  o f  O b s e r v e r  f r o m  D i s c h a r g e  P o i n t :  E 
G r o u n d  l e v e l  

2 

T i n e  

09  : 0 9  
i 2 : 0 9  
1 2 : 1 5  

Number  S t a r t  

d-T=kzT 
0 

0 . 2 1  
1 .?5 
1 . 2 5  
1 . 6 7  

2 3  
24 
25  
26  
2 7  
2s 

I 5 1 1 2 : 2 1  

End 

0 9 :  0 9  
09 : 15 
12: 15 
1 2 : 2 1  
1 2 :  17 
1 2 :  33  
12:39 

g_ 

O p .  

s u n  
__E 

?: 
0 
0 

30 
3 0  
LO 

- 
3 

-1 S e t  
tver2.ge S u n b e r  

I 

0 

3 2  
33 
3r, 
35 
3 6  
3 7  
38 
3 9  

IC e t c h S ti ow i n  g How O p a c i t y  V a r i e d  Wi th  T i m e :  

Time 

S t a r t  I End 
i 



- 16 - 
T A B L E  111-11 

. .. 
. , . i . ,  / : ~  . . ,  . . ',... . . SCXi.!AP,Y OF V I S I B L E  E N L S S I O X S  

I n t e r n a t i o n a l  M i n e r a l s  and Chemica l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

i ( D a t e :  9 1  281 76 
Type 
H e i g h t  O E  P o i n t  o f  D i sc  

oE . D i s c h a r g e :  I n d o o r  T r a n s f e r  Pts 
I M C  F e l d s p a r  

i s c h a r e e :  T P - 1 .  T P - 2 ,  TP-3 
- 

) r i n d  D i r e c t i o n :  
I' C o l o r  o f  Plume:  No visible 

O b s e r v e r  No . :  
D i s t a n c e  f rom O b s e r v e r  t o  D i s c h a r g e  
D i r e c t i o n  of O b s e r v e r  f rom D i s c h a r z e  
H e i g h t  o f  O b s e r v a t i o n  P 0 i r . t :  
D e s c r i p t i o n  of Background :  B u i l d i n g  w a l l s  and  equ ipmen t  s t r u c t u r e  

I 
I 

Type o f  P l a n t  
~ ~~  location o f  ~y ~ _. -, _ _  . 

h a r g e  : V a r i a b l e  D e s c r i p t i o n  o f  Sky : N f A  
N r  Wind V . e l o c i t y :  N J A  
plume D e t a c h e d  Plume:  _. , -- 

2 D u r a t i o n  o f  O b s e r v a t i o n :  3 h r s .  
P o i n t :  6 ' - 3 5 '  

P o i n t :  N I A  

r 
S U P I N A R Y  0 - 3  A V E R A G E  O P A C I T Y  

+ 
I T i n e  I O p z c i t y  Time I O p a c i t y  S e t  I I I S e t  

iunber  S t a r t  E n d  sun Average  

1 N '  
2 N 

x 3 13. :57 14. :03 
N 
N 

1 4 : 2 1 !  :; N 
1 4 : 2 1  1 4 : 2 7  ?I N 

e 1 4 : 2 7  1 4 3 3 3  X h' 
9 N 

11 N 
1 2  1 5 : 0 6  . 1 5 : 1 2  ~' N ,  . . 

.- 

1 
K 

N " 

N .  N 
N N 
N " N 

1 5 : 3 6  1 5 : 4 2  N . N  
1 5 : 4 2  1 5 : 4 8  N N 

N N 
5 : 5 4  16:OO N N 

1 5  

18 

31 

1 6 : 0 6  N N 
l 6 : 1 2  N N 
1 6 : 1 8  N N 
1 6 : 2 4  N N 
1 6 : 3 0  N N 

N 1 6 : 3 6  N 
1 6 : 4 2  N - ~ r :  : *  N 

,: :N 
1 6 : 5 4  N N 
1 7 : O O  N N 

..:; 

1 6 : 4 8  N .- :. 

I I I I 1 
. . . .  . .  .., . . .  .. . 

. . . .  .~ . .  . .  . .  S k e t c h  S h o v i n g  H o w  O p a c i t y  V a r i e d  W i t h  T i m e :  ' . . .  . .  

I 

S 
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TABLE 1 1 1 - 1 2  

. .  . .  . .  , . S'UP1NAF.Y OF V I S I B L E  ENISSIONS .. . . .  . . ,  . . .  . .  . . . ,  . : ' , : ; : . . .  . ,  I 
I n t e r n a t i o n a l  M i n e r a l s  and C h e m i c a l s  C o r p o r a t i o n  

S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

Type o f  P l a n t :  I M C  F e l d s p a r  - - a t e :  9/28/76 
y p e  o f  D i s c h a r g e :  Conveyor  T r a n s f e r  L o c a t i o n  o f  D i s c h a r g e :  4, 1 y  ' 

H e i g h t  of P o i n t  o f  D i s c h a r g e :  20' D e s c r i p t i o n  0 5  S k y :  N / A  
N/A Wind V e l o c i t y :  N I A  J i n d  D i r e c t i o n :  

o l o r  o f plume:  No v i s i b l e  plume D e t a c h e d  Plume: N I A  
O b s e r v e r  N o . :  2 D u r a t i o n  o f  O b s e r v a t i o n :  2 hrs. 

e 
[a 

I 

i s t a n c e  f rom O b s e r v e r  t o  D i s c h a r g e  P o i n t :  35' 
i r e c t i o n  o f  O b s e r v e r  f r o m  D i s c h a r g e  P o i n t :  N / A  
e i g h t  o f  O b s e r v a t i o n  P o i n t :  

B u i l d i n g  and equ ipmen t  s t r u c t u r e s  
E 

D e s c r i p t i o n  o f  Background  : 

2 

End 

09:36 
09: 42 
09 : 48 
09:54 
10: 00 
10: 06 
10: 1 2  
10: 1s 
10 : 24 
10: 30 
10:57 
11:03 
11: 09 
11: 15 
11: 21 
11: 27 
11:33 
11:39 
11:45 
11: 50 

- 

- 

S U P l H A K Y  O F  A V E R A G E  O P A C I T Y  

I Tj S e t  I 
OD. 

S Llc 

N 
E; 
N 
N 
?i 
s 
x 
s 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

. i t y  

4 v e r a g s  

N 
N 
N 
N 
E; 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

I Ti 
S e t  'I- 

;umbe r S t a r  t I 
21 
22 
23 
2 4  
25 
26 
27 
28 
29 
3 0  
3 1  
32 
33 
3r, 
35 
36 
3 7  
3 8  
39 
40 
I 

S k e t c h  Showing How O p a c i t y  V a r i e d  Wi th  T i m e :  I 

I 

i 
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T A B L E  1 1 1 - 1 3  

. . .  . .  . -:..<. I . .  L,. : : _ :  ... I , : . .  > , ~ : L ~ L A R Y  OF V I S I B L E  EElISSIOlUS :I . .  

I n t e r n a t i o n a l  ' M i n e r a l s  and Chemica l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  N o r t h '  C a r o l i n a  

9 1 2 9 1  7 6  Type o f  P l a n t :  I M C  F e l d s p a r  
*EGi::of D i s c h a r g e : F u g i t i v e  E m i s s i o n s  L o c a t i o n  o f  D i s c h a r g e :  14.  B u i l d i n g  W a n  

EIe ight  o f  P o i n t  o f  D i s c h a r g e :  0 - 9 0 '  D e s c r i p t i o n  o f  Sky :  O v e r c a s t  
D i r e c t i o n :  E 1.7 i nd V e 1 o c i t y : 0-5 m i / h r  

o l o r  o f  Plume:  No v i s i b l e  plume D e t a c h e d  Plur;?e: N f A  

i s t a n c e  f rom O b s e r v e r  t o  D i s c h a r g e  P o i n t :  a p p r o x .  7 5 ' 9 :  

o f  O b s e r v a t i o n  P o i n t :  Ground l e v e l  
D e s c r i p t i o n  of  Background :  Sky and b u i l d i n g  e x t e r i o r .  A l l  windows and  door open 

O b s e r v e r  No.: 1 D u r a t i o n  o f  O b s e r v a t i o n :  1 h r .  

i r e c t i o n  o f  O b s e r v e r  f rom D i s c h a r g e  P o i n t :  S 

* Two windows a t  ground l e v e l .  One d o o r  a t  u p p e r  l e v e l .  I 
S U N M A R Y  o z  . A V E R A G E  O P A C I T Y  I 

T j  

0 8 : 4 5  
0 8 : 5 1  
0 8 :  5 7  
0 9 : 0 3  
0 9 :  0 9  
0 9 :  15 
0 9 :  2 1  

8 0 9 :  27 
0 9 :  3 3  

1 0  0 9 : 3 9  

20  
I 

e 

End 

0 8 : 5 1  
0 8 : 5 7  
0 9 : 0 3  
0 9 :  0 9  
0 9 : 1 5  
0 9 : 2 1  
0 9 : 2 7  
0 9 : 3 3  
0 9 : 3 9  
0 9 : 4 5  

I_ 

@?a c i  t y  

K N 
?7 K 
?i N 

Er' 
!: N 

N 
p: 

1; N 
N. 
N 

.- 
-\ , .: .: _I 

_ .  
.- 
I, 

?. 

S e t  
!umber 

2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
27 
2 8  
2 9  
3 0  
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  
3 7  
3 8  
3 9  
4 0  

I 

k k e t c h  S h o v i n g  How O p a c i t y  V a r i e d  With T i m e :  

T i  

S t a r t  - 



TABLE-111- 14 

. .  . ,  '.. _ ~ . . . .  ._ .SUNI.LARY OF V I S I B L E  EHISSIOXS I . . 

N 
N 

I* 

N 

s 

N 

.- I\ 

.I 
1' 

.- 
LY 

.- 
I 4  

I n t e r n a t i o n a l  M i n e r a l s  and Chemica l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

N 2 1  
N 22 
N 23 
x 2 4  
N 25 
N 2 6  
N 27 
N 2 8  
N I 29 
N 3 0  

3 1  
3 2  
3 3  

3 5  
3 6  

i 

3 4 .  

a t e :  9 / 2 9 / 7 6  Type o f  P l a n t :  IMC F e l d s p a r  
yp2  of D i s c h a r g e :  F u g i t i v e  E m i s s i o n s  L o c a t i o n  of D i s c h a r g e :  E .  B u i l d i n g  Wal l  

i n d  D i r e c t i o n :  E-NE Wind V e l o c i t y :  0-5 m i l h r  
o l o r  o f  Plume:  No v i s i b l e  plume D e t a c h e d  Plume: N I A  

1 D u r a t i o n  o f  O b s e r v a t i o n :  1 h r .  b s e r v e r  No.: 
i s t a n c e  from O b s e r v e r  t o  D i s c h a r g e  P o i n t :  a p p r o x .  75'1 
i r e c t i o n  o f  O b s e r v e r  f r o m  D i s c h a r g e  P o i n t :  S 
e i g h t  o f  O b s e r v a t i o n  P o i n t :  Ground l e v e l  

H e i g h t  o f  P o i n t  o f  D i s c h a r g e :  D e s c r i p t i o n  of  Sky: Over ca s t E 
g 
- D e s c r i p t i o n  o f  Background :  Sky, t r e e s  on h i l l s i d e  

* F o u r  windows, t h r e e  u p p e r ,  and  one ground l e v e l .  .I Two d o o r s  a t  u p p e r  l e v e l  
U N I N A R Y  O F  A V E R A G E  O P A C I T Y  

T i  

S t a r t  

0 9 :  5 0  
0 9 :  5 6  
1 0 : 0 2  
1 0 :  0 8  
10: 1 4  
10: 20 
1 0 :  26 
1 0 :  32 
1 0 : 3 8  
1 0 : 4 4  

> 

E n d  

0 9 :  56 
10: 0 2  
10: c 3  
10:14 
1 0 :  20 
1 0 : 2 6  
1 0 : 3 7  
1 0 :  3 5  
1 0 : 4 5  
1 0 : 5 0  

_B 

I I 3 9  I 40 

T i m e  z+T O p a c i t y  

S k e t c h  Showing How O p a c i t y  V a r i e d  W i t h  T i m e :  I 
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TABLE 111-15 

, , .  , . .  I .  : .  S;;,i?!ARY O b  V I S I B L E  EEIISSIONS . .  , .  . .  , .  I . .  

Time I C ? a  c i t y  

S t a r t  I End 1 SET. ( A v e r a g e  

10:55 1 1 : O l  .Y N 
1 1 : O l  11:07 .\ N 

N 
N 

11:07 11:13 
11:13 11:19 .I  

11:25 11:31! X ! N 

.. 

.7 

I. -. .. 
17 
I" 1- 1 1 : 1 9  11:25, .. 

11:31 11:37! !; N 
11:37 11:&3! ;. N 

11:49 I 11:55 -: N 

.. 
11:43 _. N 11:49; I \- 

1 .I 

I n t e r n a t i o n a l  M i n e r a l s  and Chemica l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

I Ti S e t  
'Number S ' t a r t  

2 1  
22 
23 
24 
25 
26  
27 

29 
3 0  
31 
32 
33 
34 
35 
36 
37 

39 
4 0  

28 

38 

l a t e :  9/29/76 Type o f  P l a n t :  I M C  F e l d s p a r  
' ype  o f  D i s c h a r g e :  F u g i t i v e  E m i s s i o n s  L o c a t i o n  o f  D i s c h a r g e :  

H e i g h t  o f  P o i n t  o f  D i s c h a r g e :  0-90'' D e s c r i p t i o n  o f  Sky: Over ca  s t 
J i n d  D i r e c t i o n :  NE Wind V e l o c i t y :  0 -5mi /h r  

O b s e r v e r  No. : 

S .  B u i l d i n g  Wall  

o l o r  o f  Plume:  No v i s i b l e  plume D e t a c h e d  Plume:  N J A  

i s t a n c e  froin O b s e r v e r  t o  D i s c h a r g e  P o i n t :  a p p r o x .  7 5 ' "  
i r e c t i o n  of  O b s e r v e r  f r o m  D i s c h a r g e  P o i n t :  w 
e i g h t  o f  O b s e r v a t i o n  P o i n t :  ~ 

1 D u r a t i o n  o f  O b s e r v a t i o n :  1 h r .  
I t :  

3 e s c r i n t i o n  o f  Background :  
a p p r o x .  4 0 '  
Skv and t r e e s  - 

+<Four windows on u p p e r  l e v e l .  One window, one  l a r g e  and  o n e  s m a l l  d o o r  
a t  g round l e v e l .  A l l  windows and d o o r s  a r e  open .  
S U N P I A R Y  O F  A V E R A G E  O P A C I T Y  

I 
S e t  

11 
12 
13 
1 4 
15 
16 ' 1 7  
ia 

i 
& k e t c h  S h o v i n g  How O p a c i t y  V a r i e d  W i t h  T i n e :  

. i t y  

Average 

,. . , 
. .  
. .. ...... , 

$ 
I .  
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TABLE 1 1 1 - 1 6  

I ,  , , . .  , , .  
) I .  ; I  . : : : ,  . . : .  SK,IPIAP,Y OF V I S I B L E  EEIISSIOIUS ' ' " " -  .' ': ~ 

i f .  . . , : : . ,  

T i m e  

I n t e r n a t i o n a l  M i n e r a l s  and C h e m i c a l s  C o r p o r a t i o n ,  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

0p: 

_ _  - 
Desc  
~~. . H e i g h t  o f  P o i n t  o f  D i s c h a r g e :  0 - 9 0 '  

2 
3 
4 

a te : 9 / 2 9 / 7 6  Type  o f  P l a n t :  I M C  F e l d s p a r  

ype  o f  D i s c h a r g e :  F u g i t i v e  E m i s s i o n s  L o c a t i o n  o f  D i s c h a r g e :  N .  B u i l d i n g  W a l l  
r i p t i o n  o f  S k y :  O v e r c a s t  

NE K i n d  V e l o c i t y :  0-10 m i l h r  

e 
:E: r i n d  D i r s c t i o n :  

O b s e r v e r  No.: 1 D u r a t i o n  o f  O b s e r v a t i o n :  1 h r .  
o l o r  of Plume:  No v i s i b l e  plume D e t a c h e d  Plume:  N / A  

i s t a n c e  f r o m  O b s e r v e r  t o  D i s c h a r g e  P o i n t :  a p p r o x .  l o o ' *  

14:OO 1 4 : O h i  2: 
l l i : O 6  1 4 : 1 2 '  X 
1 4 : 1 2  1 4 : 1 5 ;  ?I 
1 4 : 1 8  1 1 4 : 2 G /  :i 

i r e c t i o n  of O b s e r v e r  f r o m  D i s c h a r g e  P o i n t :  IJ 
a p p r o x .  2 0 '  I 

I l e i g h t  o f  O b s e r v a t i o n  P o i n t :  
e s c r i p t i o n  o f  B a c k g r o u n d :  S k y ,  t r e e s ,  g r a y  s t o r a g e  s i l o  

.'- F o u r  o p e n  windows a t  u p p e r  l e v e l  

1 4 : 2 4  
1 4 : 3 0  
1 4 : 3 6  

a 1 4 : 4 2  

1 4 : 3 0 '  X 
143361 I: 
1 4 : L 2 /  ?; 
1 4 : & 8  ~ :I 

i t y  

Lve r a g e  

N 
N 
N 
N 
IU 
N 
N 
N 
N 
N 

T i  
S e t  
umber I S t a r t  

2 1  
22  
2 3  
2 4  
25 
2 6  
2 7  
2 8  
2 9  
3 0  
31 

. 3 2  
33 
3r, 
3 5  
3 6  
3 7  

3 9  
4 0  

3 8  

. .  

: i t y  

A v e r a g e  

.. . .  
.- .. 

, . '.. , 

;rc 
$' 

!:Sketch S h o w i n g  How O p a c i t y  V a r i e d  With T i m e :  
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9 . 6  2 1  
8 . 5  2 2  
8 . 3  2 3  
8 . 5  24 
7 . 7  2 5  
7 . 1  2 6  
7 . 1  2 7  
7 . 7  2 8  
6 . 3  2 9  
8.1 3 0  

3 1  
3 2  
3 3  
3 4  
35  
3 6  
3 7  
3 8  
3 9  
4 0  

~ 

TABLE 111-17 . .  . .  

,. I . ' '  :, . .  . . .  ,., . ... -,, . .:. L... .. , , SUNNARY' OF V I S I B L E  EEIISS 103s 

I n t e r n a t i o n a l  N i n e r a l s  and Chemica l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

. .  
.. . . . .. . ,. . . . . . .  

I / m a t e :  9 / 2 9 / 7 6  Type o f  P l a n t :  I M C  F e l d s p a r  
Je D u s t  L o c a t i o n  of D i s c h a r g e :  : 
r .qe:100-125'  D e s c r i p t i o n  of Skv :  Clouds 

t m y p e  of p i s c h a r g e :  F u g t t i i  
H e i g h t  o f  P o i n t  of D i s c h a  
, l ind D i r e c t i o n :  NE @ o l o r  o f  Plume:  
O b s e r v e r  No.: 

\q h i t e - g r e  y 

i s t a n c e  f rom O b s e r v e r  t o  - 
i r e c t i o n  of O b s e r v e r  from D i s c h a r g e  @ 

D e s c r i D t i o n  o f  

I 

E n t i r e  Roof 
Y 

Wind V e l o c i t v :  0-5 m i l h r  -, - 
D e t a c h e d  Plume: N I A  

5 8  m L n s .  7 D u r a t i o n  of  O b s e r v a t i o n :  
D i s c h a r g e  P o i n t :  a o o r o x .  300' . r - - - - -  - - -  

P o i n t :  E .  o f  d i s c h a r g e  p o i n t  
F v o - 1  o v ~ 1 .  w i  r h  d i s c h a r g e  p t .  

t r e e s  

- 
S U K M A R Y  O F  A V E R A G E  O P A C I T Y  

Number k 
Ti 

S t a r t  

11:oo 
11:06 
11: 12 
11:18 
11: 2 4  
11:30 
11:36 
1 1 : 4 2  
11:48 
11:54 

I 

e 

En2 

11:05 
11: 1 1  
11: 17 
11: 2 3  
11: 2 9  
11: 35 
11:41 
1 1 : 4 7  
11: 5 3  
11:57 

I__ 

' ( S k e t c h  Showing How O p a c i t y  V a r i e d  W i t h  T i m e :  
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! 4 
I 
I 
I 
I 
4 
I 
I 
I 
I 
I 
I 
I 
v 
I 
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f r o m  f i v e  t o  15 p e r c e n t  o p a c i t y  was  o b s e r v e d  e m a n a t i n g  f r o m  t h e  

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

r a n g e d  f r o m  6 . 3  t o  9 .6  p e r c e n t .  

O p a c i t y  m e a s u r e m e n t s  t a k e n  f o r  t h e  b a g h o u s e  o u t l e t  s t a c k  

were s i m u l t a n e o u s  w i t h  t h e  t h r e e ,  t w o - h o u r  p a r t i c u l a t e  t e s t s  

t a k e n  a t  t h e  b a g h o u s e  o u t l e t .  The a b s e n c e  o f  v i s i b l e  e m i s s i o n s  

a t  t h i s  s i t e  c o r r e l a t e s  w e l l  w i t h  

r a t e s .  

P a r t i c l e  S i z e  S a x p l i n g  R e s u l t s  

T a b l e s  11'-1 and IV-2  p r e s e n t  

t he  low m e a s u r e d  e m i s s i o n  

t h e  r e s u l t s  o f  t h e  c o m b i n a t i o n  

o f  m i c r o s i e v e  a n a l y s i s  a n d  e l e c t r o n i c  p a r t i c l e  c o u n t i n g  f o r  t h e  

p a r t i c l e  s i z e  s a c p l e s  t a k e n  a t  t h e  N o r t h  a n d  S o u t h  B a g h o u s e  In- 

l e t s ,  r e s p e c t i v e l y .  F i g u r e s  3 and  4 p r e s e n t  g r a p h i c a l  r e p r e s e n -  

t a t i o n s  o f  t h e s e  :i;3 d i s t r i b u t i o n s .  F i g u r e  3 i n d i c a t e s  t h a t  a p -  

p r o x i m a t e l y  7 3  ? e r c e n t  o f  t h e  p a r t i c u l a t e  w e i g h t  w a s  a t t r i b u t a b l e  

t o  p a r t i c l e s  g r e a t e r  t h a n  1 0  m i c r o n s  i n  d i a m e t e r  a t  t h e  N o r t h  In -  

l e t ,  w h i l e  F i g u r e  4 shows  t h a t  a t  t h e  S o u t h  I n l e t ,  a p p r o x i m a t e l y  

6 3  p e r c e n t  o f  t h e  p a r t i c l e s  ( b y  w e i g h t )  was g r e a t e r  t h a n  10  

m i c r o n s  i n  d i a m e t e r .  

#=.* 
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TABLE IV-1 

PARTICLE SIZE DISTRIBUTION 
N O .  2 M I L L  BAGHOUSE NORTH I N L E T  

I n t e r n a t i o n a l  M i n e r a l s  and  C h e m i c a l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

S e p t e m b e r  2 7 - 2 9 ,  1 9 7 6  

I 

C h a r a c t e r i s t i c  I 
W e i g h t  D i a n e  t e r  

o f  
P a r t i c l e s  

8 . 0  - 1 0  
6 . 3  - 8 . 0  
5 . 0  - 6 . 3  
4.0 - 3 . 5  
3 . 2  - i . 0  
2 . 5  - 3 . 2  
2.0  - 2 . 5  
1 .6  - 2 . 3  
1 . 3  - 1.6 
1.0 - 1 . 3  
0 . 5  - 1.0 

, 

. .  . .. . ~ . .  . .  

S i z e  D i s t r i b u t i o n  
b y  W e i g h t  

P e r c e n t  

3 4 . 2  
1 2 . 5  
10.0 
2 3 . 5  

0 . 4  
1 . 2  
2 . 1  
2 . 0  
2 . 5  
3.1 
2 .7  
1 . 9  
1.1 
1 . 2  
1 . 2  
0.4 

100.0 

C u m u l a t i v e  
P e r  c e n t  

1 0 0 . 0  
6 5 . 8  
5 3 . 3  
4 3 . 3  
1 9 . 8  
1 9 . 4  
1 8 . 2  
1 6 . 1  
14.1 
1 1 . 6  

8 . 5  
5 . 8  
3 . 9  

1.6 
0.4 

2 . 8  

- 
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S i z e  D i s t r i b u t i o n  
b y  W e i g h t  

C h a r a c t e r  i s  t i c  
D i a m e t e r  

o f  
P a r t i c l e s  P e r c e n t  
( m i c r o n s )  

W e i g h t  
(gm) C u m u l a t i v e  

P e r c e n t  

>i*5 0 . 3 6 6  25 .7  1 0 0 . 0  
3 0  - & j  0 . 2 7 1  1 9 . 1  7 4 . 3  
20  - 3 0  0 . 2 3 3  16 .4  5 5 . 2  

9 .9  3 8 . 8  
6 . 6  2 8 . 9  

10 - 2 0  0 . 1 4 1  
5.0 - 1 0  0 . 0 9 $  
4 . 0  - 5 . 0  0 .006  0 . 4  22 .3  
3 . 2  - G . 0  0.016. 1.1 2 1 . 9  
2.5 - 3 . 2  0 . 0 3 0  2 . 1  20 .8  
2 .0  - 2 . 5  0 . 0 4 0  2 . 8  1 8 . 7  
1 . 6  - 2 . 0  0 . 0 4 4  3.1 1 5 . 9  
1.3 - 1.6 0 .036  2 .5  1 2 . 8  , 

1.0  - 1.3 0 .034  2 . 4  1 0 . 3  

TABLE IV-2  

PARTICLE SIZE D I S T R I B U T I O N  
NO. 2 M I L L  BAGHOUSE SOUTH I N L E T  

I n t e r n a t i o n a l  M i n e r a l s  a n d  C h e m i c a l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

S e p t e m b e r  2 7 - 2 9 ,  1 9 7 6  

. .  . .  . ,  . 

.. . . ,  . . .- 
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111. P R O C E S S  D E S C R I P T I O N  AND O P E R A T I O N  

(To b e  s u p p l i e d  by  E P A )  
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I V .  L O C A T I O N  OF SAMPLING POINTS 

F i g u r e  5 d e p i c t s  t h e  p o s i t i o n s  o f  t h e  p o r t s  u s e d  t o  s a m p l e  

t h e  b a g h o u s e  v e r t i c a l  o u t l e t  s t a c k  a n d  t h e  two h o r i z o n t a l  i n l e t  

d u c t s .  E a c h  i n l e t  a n d  o u t l e t  d u c t  i s  of  c y l i n d r i c a l  c o n s t r u c t i o n  

a n d  t h u s  e a c h  w a s  s a m p l e d  f r o m  two  p o r t s  s e p a r a t e d  b y  9 0  d e g r e e s ,  

a s  r e q u i r e d  b y  EPA Method 1. 

E 
1 I 

I 
I 

Y 

'I 

F i g u r e  6 i s  a d i a g r a m  o f  t h e  s a m p l i n g  p o i n t s  u s e d  i n  s a m p l i n g  

t h e  1 9 - i n c h  d i a m e t e r  v e r t i c a l  b a g h o u s e  o u t l e t  d u c t .  The  d u c t  was 

d i v i d e d  i n t o  e q u a l  a n n u l a r  a r e a s  a n d  2 4  p o i n t s  w e r e  s a m p l e d .  

I F i g u r e s  7 a n d  8 d e p i c t  t h e  s a m p l i n g  p o i n t s  o n  t h e  n o r t h  a n d  

s o u t h  i n l e t s ,  r e s p e c t i v e l y .  A g a i n ,  e a c h  d u c t  was d i v i d e d  i n t o  

e q u a l  a n n u l a r  a r e a s  a n d  a t o t a l  o f  2 4  p o i n t s  was  s a m p l e d  a t  e a c h  

l o c a t i o n .  
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. F I G U R E  5 - 3 2  - 
S C H E M A T I C  D I A G R A M  OF B A G H O U S E  I N L E T  A N D  O U T L E T  D U C T S  . . .  

. .  .~ . . , .  . N O .  2 M I L L  B A G H O U S E  

p' :, I n t e r n a t i o n a l  M i n e r a l s  a n d  C h e m i c a l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

S e p t e m b e r  2 7 - 2 9 ,  1 9 7 6  

W E S T  S I D E  V I E W  

i ... ~. . . . .  . .  
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F I G U R E  6 

: .  , SCHEMATIC . D I A G R A M  :.OF SAXPLING POINT LOCATIONS ) .  . 
I ". _: , , 

N O .  2 H I L L  BAGHOUSE OUTLET 

I n t e r n a t i o n a l  M i n e r a l s  a n d  C h e m i c a l s  C o r p o r a t i o n  
S p r u c e  P i n e ,  N o r t h  C a r o l i n a  

S e p t e m b e r  2 7 - 2 9 ,  1 9 7 6  

D i s t a n c e  
( I n c h e s )  P o s i t i o n  

1 2 . 2 7  
I 

1 4 . 2 5  I 8 

t 1 2  t 18 .62  

~ u c t  D i a m e t e r :  1 9 "  

. .  
: , ., . ... . . .  , . 

, .  . .  
. .  . .  . .  

. .  . . .  . . . . .  . 
. . ... . . .  .., . .  1 . - . . ,  . 

. . .  
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FIGURE 7 c 

1 

II 
I 
I' 

.-I , 
3 . . .  . . . . . . . . . . . .  ......... :.!!:' ' :I . .  .SCHEMATIC DIAGRAM'..OF SAMPLING POINT LOCATIONS .. . . . . . . . .  

N O .  2 M I L L  BAGHOUSE N O R T H  I N L E T  

I n t e r n a t i o n a l  M i n e r a l s  a n d  C h e m i c a l s  C o r p o r a t i o n  I S p r u c e  P i n e ,  N o r t h  C a r o l i n a  
S e p t e m b e r  2 7 - 2 9 ,  1 9 7 6  

I D i s t a n c e  I ( I n c h e s )  
P o s i t i o n  I 

I 1 I 0 . 2 5  I 

1 . 4 2  

4 . 2 6  

7.7;  w 4. J C  

5.53 

10.5s 

11.20 

1 1 . 7 5  

D u c t  ~ i a m e t e r :  1 2 "  I 

. .  . . .  . . . . . . . . .  . . . . .  
, .  . 
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V .  SAMPLING AND A N A L Y T I C A L  PROCEDURES 

A l l  s a m p l e s  o b t a i n e d  a t  t h e  b a g h o u s e  o u t l e t  d u c t  f o l l o w e d  

t h e  p r o c e d u r e s  o u t l i n e d  i n  EPA d r a f t  Method 1 7  ( s e e  Appendix  B) . .  

I n  t h i s  i n s t a n c e ,  a 4 7 - m i l l i m e t e r  Gelman f i l t e r  h o l d e r  w a s  employed 

f o r  i n - s t a c k  f i l t r a t i o n ,  a s  shown i n  F i g u r e  9 .  

The i n l e t  t e s t  p r o c e d u r e  was a m o d i f i c a t i o n  o f  EPA Method 17 .  

The i n - s t a c k  f i l t e r  ' h o l d e r  w a s  r e p l a c e d  by a s e c t i o n  o f  t e f l o n  

p r o b e  l e a d i n g  from t h e  s a m p l i n g  n o z z l e  o u t  of t h e  s t a c k  t o  a 

1 1 0 - m i l l i m e t e r  s t a i n l e s s  s t e e l  f i l t e r  h o l d e r ,  a s  shown i n  F i g u r e  

1 0 .  F i e l d  d a t a  s h e e t s  f o r  a l l  p a r t i c u l a t e  s a m p l i n g  a r e  p r e s e n t e d  

i n  Appendix  C .  

P a r t i c l e  s i z e  s a m p l i n g  a t  b o t h  i n l e t  d u c t s  employed a n  alundum 

t h i m b l e  c o n n e c t e d  t o  t h e  n o z z l e  by a 1 2 - i n c h  s e c t i o n  o f  s t a i n l e s s  

s t e e l  p r o b e  f o l l o w e d  by a 4 7 - n i l l i m e t e r  t y p e  SGA f i l t e r  c o n t a i n e d  

i n  a s t a i n l e s s  s:eel Gelman f i l t e r  h o l d e r .  T h i s  s a m p l i n g  t r s i n ' i s  

shown i n  F i g u r e  11. Only t h e  c o n t e n t s  o f  t h e  t h i m b l e  were  r e t a i n e d  

f o r  l a b o r a t o r y  a n a l y s i s  by m i c r o s i e v i n g  a t  t h e  C l a y t o n  E n v i r o n m e n t a l  

C o n s u l t a n t s  l ' a b o r a t o r y .  The p o r t i o n  of t h e  m i c r o s i e v e  a n a l y g  found 

t o  be  l e s s  t h a n  f i v e  m i c r o n s  was s e n t  t o  B a t t e l l e  Columbus L a b o r a t o r i e s  

f o r  f u r t h e r  p a r t i c l e  s i z e  d e t e r m i n a t i o n  by e l e c t r o n i c  p a r t i c l e  coun- 

t e r  me thods .  F i e l d  d a t a  s h e e t s  f o r  a l l  p a r t i c l e  s i z e  s a m p l i n g  a r e  

p r e s e n t e d  i n  Appendix  D .  

.,. 

- .. 
,,- :. , 

ir.- 

. .  

A l l  o p a c i t y  d a t a  were o b t a i n e d  a c c o r d i n g  t o  EPA Method 9 .  F i e l d  
. .  

d a t a  s h e e t s  f o r  a l l  v i s i b l e  e m i s s i o n s  o b s e r v a t i o n s  a r e  i n c l u d e d  i n .  
. . .  . , .  . ,  . .  . .  .~ . .  . .  . .  . .  

. ~ . .  
. . .  
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' A p p e n d i x  F c o n t a i n s  t h e  s a m p l i n g  summary s h e e t s ,  . A p p e n d i c e s  : . . ;. 

. .  . . .  
. . .  . .  

e s p e c t i v e ' l y .  ?Appendix 'I p r e s e n t s  .example'  c a l c u l a t i o n s . " :  

. .  
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Introducti cn 

Par t iculate  matter i s  n o t  an absolute quantity; ra ther  i t  

is  a'variab'le which i s  a function of temperature and pressure. 

For this reason, par t iculate  mztter eeission resulations and/or 

associated t e s t  methods nust define o r  take cognizance of the  

texperature and pressure a t  wnich par t iculate  mat te ' r . is  t o  be 

, 

.. 
. . .  

1 
I 
1 
I 
I 
'I 
I 

. .  

measured. 

temperature upon the quantity of par t iculate  i n  an eff luent  gas 

If temperature i s  not dafined, and i f  the e f f ec t  of 

. i s  unknown,  then the particulate emission regulation may be 

variable. The range of pressures which exist from source t o  source ' 

- 
i s  o f  neg1i:gible importance. * 

. .  

. . .  

. . .  - . . . . . . . . . . .  - . - .  . . .  . . . . .  
In'E!ethod 5, 250°F i s  establishcd'.as a nominal reference tenk; :. ..? .: 

. . .  .- ~ pcrature. 

par t  of  the standards, particulate ma t t e r . i s  d5fined w i t h  respect 

Thus, there  f'etho? 5 i s  specified i n  an applicable sub- : 

. , : .f 
\ 

: t o  temperature. In order t o  aain'tain this 'indicated tenperature,&', '  
. : . .  . .  -:, k t h o d  5 includ.es a heated glass sacple probe and a heated f i l t e r .  

. .  

holder. 

operation. 

This equipment is cunbersome and rfauires care ih i t s  

Therefore, 'where particulate matter concentrations 

(over the normal range o f  tenperature associated w i t h  a specified . 

.. source category) are known t o  be independent of temperature, i t  i s .  

, , 

. 
. . .  . . .  . . .  

. .  
. ~. 

. . . .  

. .  

. . . . . . . . .  . . . . . .  -." , 
.desirable t o  eliminate the 'a lass  p,robe 'and- heating systems,' and .L: ,:' ' . :  

. . .  . . . . .  . . .  . .  , .~ . .' . ., ~. . . . .  
. .  . .  . .  

. .  .~ 

. . . . . . .  ... . .  
. . . . . . . .  . . . . .  . . . . . . . . .  . . . .  . , ~ ' .  ., , . ~  , ! . . . . .  

. .  
. . .  . . .  . . . .  . .  

. . . .  ....... . . . . . .  . . .  >'.,.~ .,: . . .  
. .  . .  . . . . . .  . . . .  . . .  . . . . .  

.. sample a t ' s t a c k  temperature. 

. . . . . . .  . . . . . .  . . . .  ... . . . .  . .  
. . .  .. , 

.. . .  
; . ,. .' .'. 

~. 
.* 

. . .  . .  . .  . .  

, . .  
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only when specified by an  applicable subpart of the s t a n d a r d s ,  

and only w i t h i n  the applicable temperature l imits ( i f  specified) , 
o r  when otherwise approved by the Adninistrztor. 

1. Principle and applicabi1,it.y. 
. .  

/ 

. .. 
1.1 Principle. Particulate matter i s  withdrawn i sokine t ica l ly-  

from the source and collected on -. glass fiber-.fil.ter..maintained..at . 

stack temperature. 'The par t iculate  mass i s  determined gravimetri- 

tally a f t e r  removal of unccinbined v:ater. 
~ - - 

1.2 i .pplicabili ty.  This method applies t o  the  deteroination 

of par t iculaie  emissions from stationary sources for determining 

conpliance v i i t h  new source perforxance stzndards, only when spe- 

c i f i c a l i y  provided f o r  i n  an applicable s u b p a r t  of  the stankards. 

T h i s  method is  n o t  applicable t o  stzcks which are saturated with.  

water vapor.  

.. . - - --.. . . ... -. . - .. 

,. Y :  . .  ' 

In addition , t h i s  method .- _. sh-all . no-C..be., u s ~ c ( _ ~ s ~ ~ \ . l r j + t e n ,  - 
' if t he  projected .~ cross sectional ~ .... . . . area . o f ~ ,  t h 2  prokc, axtension-fi l ter ,  . .~ .1 . . 

. ? J  . . 
-.holder assmhly (ehen inserted halfway i rkc S-hz s-hck)  covers ride than : 

--- 
. .  

. .  
. .  

. -  
'3% of the stack &o?s,-sectional area (see Section . . . .  4.1.2).  . : 

. .  

2. Apparatus. 
. .  

.. . 
2.1 Sampling t ra in .  A sche,natic of the sampling t r a i n  used 

Construction de ta i l s  f o r  i n  t h i s  method i s  shown i n  Figure 17-1. 
, .  

.'many, b u t  n o t  a l l ,  of the t r a i n  components are given i n  APTD-0581; 
. .  

:. . .  ' ~ . .  . I . .  for 'changes from the APTD-0521 docuxent and fo r  . allow&le .. Godifica-. . .  
' ,  ~. . .  . .  ' '  ~ 



The operatino and rnzintcnance prccedu.res f o r  mny of t h c  

s x p l  itq t r a in  components are described i n  APTD-0576. Since 

correct usage is  important i n  obtaining valid resu l t s ,  ' a l l  

uscrs should read the f?PTD-C576 d o c u r x t  and adopt the opwat- 

i n g  and  ma'intenance procedures outlined i n  i t ,  unless otherwise 

spec i i i  ed herein. . / 

2.1.1 Probe nozzle--Stainless s tee l  (316) w i t h  sharp, 

. .  
tapered leading edge. The angle of t a p e r  shall be 30" and 

the  taper shal l  be on the outside t o  preserve a constant internal 

dimeter..  The probe nozzle shal l  be of the b u t t o n - h o o k  o r  elbow 

design, unless otherwise approved by the Administrator. 'The . .  

nozzle shal l  be constructed from seamless s ta inless  s t e s l  t u b i n g .  

Other configurations and construction material nay be used subject 

t o  approval from the A.dministrator. 
. .  

. . .  , 
, .  

,... " .  
A range o f  s izes ' su i tab le  for isokinetic sampling shou ld  tie . . 

.. .~ ,. .. 

available,  e.g., 0.32 cm (1/8 in.) u p  t o  1.27 cm (1 /2 i n . )  (o r  

: l a r g e r  i f  higher volume sampl ing  t ra ins  ar2 used) inside d i m e t e r  '2c 
\ 

... &,O.r'' ', ' 

.' . (ID) nozzles i n  increments of 0.16 cm (1/16 i n . ) .  Each nozzle : . ' 

. .  

. shal l  be calibrated according t o  the  procedures out1 ined  i n  the 

cal ibrat ion section. 

2.1.2 F i l t e r  Holder. The in-stack f i l t e r  holder shall  be 

constructed o f  borosi l icate  or ouartz qlass o r  s ta in less  s t e e l ;  
. .  

. .  : :: i f  a gasket i s  used, i t  s h a l l  be made of siiicone rubber , ' te i lon,  . ...'. . .  

. .  ' :  ~ , . - w i t h  approval from ;he 1.dministrator. 

. .  
. .  . .  . ,  . . .. 

. , ,  . 

or stainless's.tee1. . Other holder and gasket maie.rials nay be used .. 
. . . . . . : . .  .... . . .  

. .  
. .  

~. Ths f i l t e r  holder shall be , '  .. , 

. .  . .  . 
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c!ez?Sncd t c  pro:.jdc 2 p o s j t i v s  sea1  a ~ z i i s t  fc.$:c;;~ from tke o a t -  

s i d e  o r  around the  f i l t e r .  

2.1.3 Probe Extension--Any s u i t a b l e  r i g i d  probe extension 

may be used a f t e r  t h e  f i l t e r  holder.  

be used between the  probe extension and t h . e  c o n d x s e r .  

Flexible  t u b i n g  m y  a l s o  

. .  , 
2.1.4 P i t o t  tube--Type S ,  or o t h e r  'device approved by the 

Administrator,  a t tached t o  probe extension t o  allow cons tan t  

monitoring of t h e  s t a c k  gas  ve loc i ty .  

pi tot .  tube and the  probe nozzle sha l l  be ad jacent  and p a r a l l e l  

t o  each o ther ,  n o t  necessar i ly  i n  t h 2  s am p l m ,  'during sampl ing .  

The f r e e  space between t h e  nozzle and p i t o t  tub: ( s e e  Figure 17-1) 

s h a l l  be a t  l e a s t  1.9 cm (0.75 in . ) .  

based on a 1.3 cm (0.5 in . )  ID nozzle. 

designed f o r  samplins a t  higher flot! rates t h z n  t h a t  d n s c r i b d i n  .~:. 
APTD-0581, thus necess i t a t ing  the use o f  largsr s i zed  nozzles ,  the :~ 

l a r g e s t  s ized  nozzle shal l  be used t o  s e t  the f r e e  space. 

'-tion, to minimize aerodynamic i n t e r a c t i o n s  beirieen t h 2  p i t o t  t u  

-;and f i l t e r  holder,  t h e r e  s h a l l  be a d i s tance  . o f  a t  l e a s t  3 .inches 

b e t w e n  the  center  l ine  of t he  p i t o t  tube impact openings and t h e  

leading  edge of the f i l t e r  holder  ( see  Figure 17-1). 

. 

The face openings of t h e  

Tke f r e e  space s h a l l  be s e t  

If the s a m p l i n g  t r a i n  is 

~, 

.. 

. .  
In  addi- . 

The p i t o t  tube must meet the c r i t e r i a  spec i f i ed  i n  Kethod 2 ,  
. .  . .  

. . .  
and be ca l ib ra t ed  s e p a r s t e l y  ( i . e .  , a p a r t  from i ts  asseirbly con-' . '  

, .  . 
; f i g u r a t i o n )  accord ing" to  t h e  procedures ouLlined i n  t h a t  method 

,~ . .  . ' .  . f o r  the c a l i b r a t i o n  o f  i s o l a t e d  Type S p i t o t  tubes'. . '  '. ' . .  . .  . . . .  

. .  
. . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . .  . . . . . . . . .  . . . . . v  ... . .  . . .  

. .  . .  
. .  

. . . .  

.. . .  
. .  
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2.1.5 Oiiferential pressure aaupe--Inclined mznmeter 

capable o f  cieasuring vel ic i ty  head t o  w i t h i n  iOX of the mir;inu;;l 

meashred value o r  t 0.013 rein (0.0035 i n . ) ,  whichzver is greater: 

Below a different ia l  pressure o f  1.3 rm (0.05 i n . )  water gauge, 

micromanometers w i t h  s ens i t i v i t i e s  o f  0.013 rr;m (0.0005 in.) 

should be used. 

t o  f i e l d  conditions and a re  n o t  easy t o  use w i t h  p u l s a t i n g  flow. 

Thus ,  methods o r  other devices acceptable t o  the Adminis t ra tor  nay 

be used when conditicns mrrant .  

I 

Hokiever, nicronenoiwters are not eas i ly  adaptable' 

2.1.6 Condenser--Any system t h a t  cools the sample gas stream 

(e.g., impingers connected i n  s e r i e s ,  as i n  k t h o d  5) and aliows 

measurerat  o f  b o t h  the water condensed and the moisture leaving 

the condenser, each t o  with'in 1 m l  o r  1' g. The moisture lezving the 

condenser c a n  be measured ei ther  by: 11) monitor?ng the tenperatu're 

and pressure a t  the e x i t  of the condenser and using Oalton's law; o r  

(2)  passing the sample gas stream t h r o u g h  a s i l i c a  gel t r a p  w i t h  ?* &:$ . .  
.' ex i t  gases kept below 20"' C (68" F) and determining the tieight gain. 

. . .  .. . .  
If means other t h a n  s i l i c a  gel are  used to determine the amount. ~. 

. .  

of moisture leaving the condenser, i t  i s  recommended tha t  s i l i c a  gel 

s t i l l  be used between the condenser 'systen and pump t o  prevent 

moisture condensation i n  the pump and metering devices. 

. .  

. .  

2.1.7 Ketering system--Vacuum gauge, leak-free pump, thernometers 
. .  

.. . . .  . .  . .. . . .  

': . capable of neasuring temperature to. i i t h i n  3 O  'C (5.4" F) , dry gas rr.etcr..:~ 

w i t h  2% accuracy, and related equipment, o r  equivalent, as  required t o  

. .  
. 
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2.2 Samnle recovcry. 

2.2.1 Probe nozzle brtish--?ylon b r i s t l c s  v i t h  s t a i n l e s s  s t e e l  

The b r u s h  sha l l  be prcperly s ized and shapkd t o  b rush  wire  handle. 

o u t  the probe nozzle. 

2.2.2 Glass wash bottles--T\:o. 

2.2.3 Glass sample s to rage  container's--Chemically r e s i s t a n t ;  . 

b o r o s i l i c a t e  g l a s s  b o t t l e s ,  for acetone washes, 500 n l  o r  1,009 nl. 

Screw cap c losures '  sha l l  be t e f l o n  rubber-backed l i n e r s  o r  o f  such 

cons t ruc t ion  so as t o  be leak  f r e e  and prevent ch in ica l  a t t a c k  

from the  acetone. 

be less prone t o  leakage.)  

proved by the  Administrator. 

(Harrow mouth g l a s s  b o t t l e s  have been f o u n Z  t o  

Other types o f  containers  must be ap- 
._ 

2.2.4 Petri dishes--For f i l t e r  samples; g l a s s  o r  polyethylene,  

.unless otiierwise spec i f i ed  by the Acini n i  s t r a t o r .  . . .  

2.2.5 Graduated cy l inder  and/or balance--To measure c'ondensed. 
. . . . . .  . ,  

water t o  w i t h i n  1 m l  o r  1 g.  Graduated cyl inders  s h a l l  have sub-  . . .  
\ 

,divisions no g r e a t e r  than 2 nl. Kost laboratory b a l x c e s  are caps- 
. . -  

:ble of weighing t o  the neares t  0..5 g or  less. Any of these balances':-*'- 
Bir ? . .  

are s u i t a b l e  f o r  use here a n d  i n  section 2.3.4. .. 

2.2.6 P l a s t i c  s to rage  containers--Air ' t i g h t  con ta ine r s  t o  

s t o r e  s i l i c a  gel. 

2.2.7 Funnel and rubber poiicercan--To a id  i n  t r a n s f e r  o f  

s i l i ca  gel t o  container ;  not  necessary i f  s j l i ca  gel i s  weighed i n  : 
. . .  . .  . , . .  . .  .. , .  

. .  

. . . . . . .  . ,  . .  

. .  

. ' ' the f i e l d .  . .  
. . . . . . . .  . .  

. .  
. . .  . .  

. : . .  

. . .  . . .  
. .  

. . . .  

. .  
. ,  

I 

. .  

. .  

~. . .  2.3 Analysis . .  : . 
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2.3.1 Glass \ieighiiig dish?:. 

2.3.2 Desiccator. 

2,.3.3 Analytical balance--To rneasure t o  w i t h i n  0.1 c : ~ .  

2.3.4 

2.3.5 Beakers--250 m l .  

2.3.6 Hygrcmter--To measure the  re la t ive  huinidity of the '. . 

. .  

Galance--To oeasure t o  v:ithin 0.5 g. 
. .  

I 

laboratory environment. 

2.3.7 Temperature gaitge--To measure the temperature. of the 

laboratory environment. 

3. Reagents 

3.1 Sampl i ng . - 

3.1.1 Filters--The in-stack f i l t e rs  sha l l  be glass  mats o r  
~ 

thimble f i b e r  f i l t e r s ,  w i t h o u t  organic binders, . .  and  . s h a l l  ... . exhibi t  

a t  l e a s t  99.,95% efficiency ( 5  0.05% penetration) on 0.3 micron, 

. .  . 

*. . . .  .... ... . .  
. I  

dioctyl piithalate smoke par t ic les .  The f i l t e r  efficiency t e s t s  
,. -: - . .. 

shall  be conducted i n  accordance w i t h  ASTM standard method 0 2986-71. 

Test data f r o n  the  suppl ier ' s  aua l i ty  control program is  su f f i c i en t  ';+ 

-fer. :::is purpose. 

i 

@.. ' ' *.~ . , . .  

3.1.2 S i l i ca  gel--Indicating type, 6-16 pesh. I f  previously 

used, dry a t  175" C (350" F )  f o r  '2 hours, k w  s i l i c a  gel nay be 

used as received. 
. .  

3.1.3 Crushed ice.' . .  

: ' '  , , grease; '  T h i s '  i s  not  necessary i f  screw-on connectors vi i th ' te i lon . .  

3.1.4 Stopcock grease--Acetone . inso luble ,  heat s t ab le  si l icone 
, -  ' 

. .  
. .  . . .  

. .  - .  . .  . .  . .  , ... . , . ~ . ... ,:..,: . ' 

. .  
' . .  :, _. .. sleeves, o r  similar,  a r e  used. . , .  

. .  

. . ... 
.. . 
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" Check f i l t e r s  visually aga ins t  l i g h t  for . i r regul 'ar i t ie ' s  and .. , 
. .  

. . .. .. . 
~, , .  

. .. flav/s o r  p i n h o l e  leaks. Label f i l t e r s  of proper s i z e  on the back 
. .  

. .. 

: ~ side near the edge u s i n g  nunberi.ng'machine'ink. As an a l te rna t ive ,  

3.2 Sx:ple rscovei-y. 

3.2.1 ke tone- -Rea~cnt  grxlo, 2 0.GOlS rcsiLue, i n  class 

bottles.  Acetone f rcz  mt?7 containzrs generally has a hicjh residue 

blank and shocld n o t  be used. S o w t i ! x s ,  suppliers t r ans fe r  acetone 

t o  glass bottles 'frcm metal containers. Thus, acetone blanks shal l  .~ 
, ... 

. be run prior t o  f i e l d  use and only acetone w i t h  low blank values ' 

($ 0.OOlZ) shall be used. 

3.3 Analysis. 

3.3.1 Acetone--Sam a s  3.2.1. 

3.3.2 Desiccant--Anhydrous calcium sulfate ,  indicating type. 

. .  

4. Procedure 

4.1 Sampling. The sampl ing  shall  be conducted by conpetent 

personnel experienced w i t h  this t e s t  procedure. 

4.1.1 Pretest preparation. All the components shal l  be main- 
,, . .~ .'. .. . . . . .  . . 

, ,  taincd and  calibrated according t o  tile procedwe described i n  
,.. .; .- . 

APTD-O57G, unless otherwise specified herein. 

. ' Neigh approximately 2CO-300 g of s i l i c a  ge l ' i n  a i r  t i o h t  con- 
,.&,?e 

-:tainers t o  the nearest 0.5 g. Record the total  weight, bo th  s i l ica  

gel and container, on each container. 

gel. may be used, b u t  care should be taken during sampling t h a t  the 

gel i s  not entrained and  carried o u t  of i t s  holder. .As an alterna- 

t ive ,  the s i l i c a  gel nay be weighed direct ly  i n  i ts  inpinger o r  ' .  

Larger por t ions  o f  s i l i c a  

sampl ing  holder just prior t o  t r a i n  asseEbly. 

. .  

. .  
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label the 's!iiFping con{ziners (glass o r  p las t ic  y t r i  dishes) 

and Ixep ti12 f i i t e r s  in time contziners a t  a l l  t i m s  sxcept 

d u r i n g  szmpling and v:eigAinq. 

Desiccatc the f i l t e r s  a t  20 + - 5.6" C (GS .t l o o  F)  aiid ambient 

pressure f o r ' a t  l e a s t  24 hours and weigh a t  6 o r  more h o u r  in te r -  , 

vals to  2 constant ):sight,  i . e . ,  2 0.5,mg changz from previous ' >  

weighing, and record resul ts  t o  the  nearest 0.1 rrig. D u r i n g  each 

.weighing the f i l t e r  must n o t  be exposed t o  the laboratory atnos- 

phere f o r  a period greater  t h a n  2 minutes and a r e l z t i v e  humidity 

above 50%. 

4.1.2 Preliminary determinations. Select the  sampl ing  s i t e  

and the mininum number o f  sampling p o i n t s  according t o  lethod 1 'or 

as specified by the Admikstrator. l,iai.e a projected area model o f  

the probe extension-fi! t e r  holder assembly, w i t h  the  p i  t o t  tube 

impact o p m i n g s  positioned aiong the centerline o f  the  s tack,  as' :' 
.. 

, shorn i n  Figure 17-2. If t he  estimated cross-section blockage, 

calculated as  shown i n  Figure 17-2, exceeds 3 percent o f  the  duct 
,e".- 

kcross sectional area,  then either one o f  the fol lowing shal l  be = 

done: (1) a su i tab le  out-stack f i l t r z t i o n  method can be used 

ins tead  of in-stack f i l t r a t i o n ;  o r  ( 2 )  a special in-stack assembly, 

;+ 

.designed t o  mininize blockage e f fec ts ,  can be used. For d e t a i l s .  

concerning the l a t t e r  approach, cons51 t w i t h  the k n i n i s t r a t o r .  

Determine the stack pressure, temperature, and the range o f  

velocity heads u s i n g  I k t h o d  2; determine the moisture content u s i n g  

.Approximation Kethod 4 o r  i t s  alternativ'es for  the purpose o f  haicing 
. ~. 

. . . .  . . . . . .  
. .  

. . .  . .  . .  
. . . . . .  
. ,  . . . . . . .  . . . . .  . . . . . . . . . .  

, . , '  
. .  . .  

. .  

., . . .  
. .  . .  

. .  
*. . . .  

. .  

. .  
. .  
. .  
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Hol,izver, f i n a l  res t l l t s  vi11 be based on zctu?l  ceasurezonts  cads 

d u r i n g  t he  t e s t .  

Se l ec t  a nozzle s ize  fxsed on th-.  range o f  v e l o c i t y  he.& such 

t h a t  i t  is not necessary t o  change t h e  nozzle s i z e  i n  o r d e r  t o  main- . .  

t a i n  i s o k i n e t i c  sampl ing  r a t e s .  

nozz le  s i z e .  

of measuring the m i n t m u m  ve loc i ty  head value t o  w i t h i n  lo;;, o r  as 

spec i f i ed  by the Administrator.  

- - .  
During th'e r u n ,  do n o t  change the ' 

Ensure t h a t  the d i f f e r e n t i a l  p r f s su re  Qauge i s  capable 

S e l e c t  a probe extension length such t h a t  a l l  traverse poin ts  

. can be sampled. 

' s tacks  t o  reduce the l e n g t h  o f  probes. 

Consider sanpl ing from opposi te  s i d e s  f o r  l a r g e  

S e l e c t  a t o t a l  sampl ing  t i r e  g r e a t e r  than o r  equal t e  the 

m i n i a m  t o t a l  s n G p l i n g  t i n 2  s p n c i t i e d  i n  t h e  t a t  procedures f o r  

the  s p e c i f i c  i ndus t ry  such t h a t  t h e  sampling t i n e  p e r  po in t  is n o t  

less than 2 min. ( o r  some g r e a t e r  time in t e rva l  if s p e c i f i e d  by the 

Administrator) 2nd t he  sanple  volume taken wi71 exceed t h 2  r e q u i r e d .  'zw 

m i n i m m  t o t a l  gas sample volume spec i f i ed  i n  t he  t es t  procedur2s f o r  

t h e  s p e c i f i c  indus t ry .  

sampling r a t e .  

corrected t o  s tandard  condi t ions .  

.. . ,. .,-. . .. 
~ 

,. .. _. ._ .:. 

*' . 
The l a t t e r  i s  based on, an approximate average 

Note also t h a t  the minimum t o t a l  sample volume i s  

I t  is  recommended t h a t  ha l f - in t eg ra l  o r  in t eg ra l  numb2rs OF 

minutes bs sampled a t  each poin t  i n  o rde r  t o . a i o i d  t inekeeping errors. 

:' In sore circunstances;e;g. ,  batch cyc le s ,  i t  may be necessary 

. .  

. .  

. .  . 
. .  . .  

. .  : ' t o  sample f o r  s h o r t e r . t i m e s  a t  the  t r a v e r s e  points and t o  'obtain ~ .. 
., . . .  .. 

" '  . . .  . . .  .~ . .  . . .  .~ . .  
. .~ .. 

. . .  

. .  

. .  . . . ,. . ... . 
I .:! :. . . . .  
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smaller gas  smple  vo1l;ms. In these .cases, t h c  Ashinis t ra tor ' s  

approml rnust f i r s t  be obtained. 

. . . .  4.1.3 Preparation of collection t ra in .  During preparation and  . .  

asswbly of  the sampl ing  t r a i n ,  keep a11 openings where con tmina -  

t ion can occiir covered u n t i l  j u s t  pr ior  t o  assmbly or unt i l  smpling 

is about t o  begin. 
, 

. . >  . . .  

If impingers a re  used t o  condense stack gas noisture, prepare 

them as  follows: 

impingers; leave the t h i r d  impinger eEpty; i n d .  t ransfer  approximately 

200-300 g o r  more, i f  necessary, o f  previeighed s i l i c a  gel f ron i t s  

container to  the fourth impinger; alternatively,  i f  a balance is 

available i n  the f i e ld ,  the s i l i c a  gel can bz weighed o u t  i n  a tared 

impinger, and  i t s  weight g a i n  detemined i n  t he  f i e l d .  Place the 

s i l i c a  gel coniajner i n  a clean place, fo r  l a t e r  use i n  the  siinple 

recovery. 

moisture, prepare t h 2  condenser (and, i f  appropriate, s i l i c z  gel for 

condenser o u t l e t )  f o r  use. 

. .  

place 100 m l  of water i n  each of  t he  f i r s t  two 

. <' 
If som2 weans other t h a n  irxpingers is .usr?d t o  condense' !*. . :  : 

:. . . . . .  

*. , 

.if+' 
&,:a- '. 

Using a tweezer o r  clean disposable surgical cjloves, place a 

labeled ( iden t i f i ed )  and weighed f i l t e r  i n  the f i l t e r  h o l d e r .  Be 

s u r e ' t h a t  the f i l t e r  i s  properly centered and the gasket properly 

placed so as  n o t  t o  allokr the sample gas  stream to circumvent the 

f i l t e r .  Check f i l t e r  f o r  'tears a f t e r  asserbly is completed. {.!ark 

the probe extension P i i t h  heat r e s i s t an t  t ape  or  by soxe o ther  m i h o d  
, 

. 

. . , to  denote the proper distance i n t o  the stack or  d u c t  for  each samplir,g , , , . , .  

. .  
. . .  . .  . .  . .  

. . .  - .  . .  
. . . . . . . .  . . .  . . . . . .  

po in t . '  . .  ~ . 

. .  . ,  

. . .  . .  . . . . .  , . .  . . . . .  . . . . . . . .  . . . . . . .  : . .  . . .  .: . ' 
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extecck ?.zyond thc  l x d i r q  eclcj? o f  t h e  probe extension and does 

c o t  touch scp  mfta:. The SeiisOr should be posi t ioned a t  l e a s t  

1.9 crri (C.75 i n . )  f roc i  both tfir? p i t o t  t u b ?  acd probe fiozzle t o  

avoid i n t e r f e r e n c e  v:ith t he  gas flow (see''FiSgre 17-1).  
. . \  

Assezble the t r c in  a s  i n  Figure 17-1, u s i n g  ( i f  app l i cab le )  

a very ' l igh t  c o a t  o f  siliccne grease  on a l l  ground glass  j o i n t s  and 

greasing only the ou5er po r t i cn  ( see  A?TD-C57G) t o  avoid p o s s i b i l i t y  

of contamination by t h e  s i l i c o n e  grease.  

the inp incers  ( i f  app l i cab le ) .  

Place crushed i c e  around 

4.1.4 Leak check procedure--Aiter t he  s a p l i n g  t r a i n  has been 

asseTbled, a leak  check o f  the f i l t e r  holder s h a l l  be conducted a s  

fol1ok;s: 

will be z b l e  t o  w t h s t a n d  the  ' s tack  temperature; a l t e r n a t i v e l y , , - t h e :  ,: 

probe nozzle cai1 b2 reEo\;ed and  t h ?  i n l e t  t o  t he  f i l t e r  ho lde r  

P l u g  the i n l e t  t o  t h e  .prob. nozzle w i t h  a ma te r i a l  t h a t  

.. . .  ,. ~. 

' plcgged. I n s e r t  the holder  i n t o  t h e  stack and w a i t  approximately 
,# &y 

5 minutes (or longer ,  i f  necessary) t o ,  al low t h P  system t o  c o m  

equilibrium with the  temperature of  t he  s t a c k  gas 'stream. 

the puinp and 'draw a vacuL!m of a t  l e a s t  380 nm Hg (15 i n .  Hg.). 

t e m i n e  the  leakage r a t e ,  i f  any. 

of the average sampling ra te  o r  O.CO057 in /inin. (0.02 cfm), which- 

ever is ' l e s s ,  i s  unacceptable.  

Turn on 

De- .. 

A leakage r a t e  i n  excess o f  4% 
3 

The fol1ob:ing leak  check i n s t r u c t i o n s  for the sampl ing  t r a i n  
. .  

I described i n  APTD-0576 and APTD4521 may be h e l p f u l .  S t a r t  the pump 
. . .  

, .  
. .  . .  

. .  . .  , I  ., . ,  . . .  
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w i t h  by-pass valve fu l ly  op-n arid c02rre a d j u s t  valve cor:pletely 

closed. Par t ia l ly  open t h z  coarse adjust valvc- ai:d s lca ly  c lcse  

the by-pass valve until  350 im Hg (15 i n .  115) vacum i s  reached. 

Do not reverse d i r x t i o n  of by-pass valve. I f  3eO fin Hg (15 i n .  

Hg) i s  exccedcd, e i the r  leak check.at this higher vacum o r  end 

the leak check a s  shorn beloi., and  s tar t  over. 

. 

-- 
I 

. . .  

\,:hen the leak check i s  completed, f i r s t  slo~wly remove the p l u g  

from the i n l e t  to  the  probe nozzle and imediately t u r n  o f f  the 

vacuum pcnp. 

forced backvard and keeps s i l i c a  gel from b e i n g  entrained Daclxard. 

Leak checks shall be conducted as described vhenever the  t r a i n  

T h i s  prevents. the water i n  the condenser from being 

i s  disengaged, e .g . ,  f o r  s i l i ca  gel o r  f i l t e r  changes d u r i n g  the 

t e s t ,  prior t o  each tes t  run, a n d  a t  t h e  cozpletion o f  each t e s t  

_. 
, . . .. ,. . 

run. 

t e s t  will t 2  considsred i n v a l i d .  

I f  leaks are  found t o  be i n  'excess- of the acceptzble r a t e ,  the 
.. .. .. 

. , . .  
To redilcs l o s t  tinis due t o   leakage'^.. 

.- .. 

, occurrences, i t  is recommended t h a t  leak checks be conducted b e t ~ e e n  

p w t  changes a t  the highest vacuun reading d r a m  dur-icg t h a t  sampling,. 
@?? 

traverse. 

4.1.5 Particulate . t r a i n  operation--During the sznplins run ,  

m a i n t a i n  the  isokinetic sarnpling r a t e  t o  within 10:; (unless otherwise 

specified by t h e  Administrator) o f  true isokinetic. 

For each run, record the data required on the exznple d a t a  
. .  

. . sheet  shown i n  Figure 17-3. ' 6e 'sure t o  record the i n i t i a l  dry gas . 
. .  . .  

meter reading. ' Record the .dry g a s  meter readings a t  t he  be'ginnina 
, .  . . 

. . a n d  end.of each s i m p l i n g  time in,crement, when changes i n  floiw rates  
. .  ~. . .  . .  . . . .  . ,. . 

. .  

. .  

. .  

. .  
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are ciade, and  when sanpliiig i s  h a l t e d .  

readiiizs a t  l ea s t  once a t  each smple  Foin: d u r i n g  each t i n e  

increcknt and additional rezdings vhen s i g n i f i c m t  c!xnges (20;: 

variation i n  velocity head readings) necessitate additional 

Take other da ta  p o i n t  

adjustments i n  flop; ra te .  Level and. zero the mmozeter. 
.. 

Clean the portholes prior t o  the t e s t  run t o  rcinirize the 

chance o f  sampl ing  the deposited material. To begin sampling, 

remove the nozzle cap and verify tha t  the p i t o t  tube and probe 

extension are  properly positioned. 

f irst  traverse p o i n t  w i t h  the t i p  pointiiig direct ly  i n t o  the 'gas 

stream. 

Position the nozzle a t  the 

IrrsnediEtely s t a r t  the p u r p  and adjust the flc;.; t o  isokinet ic  

conditions. 

isokineiic smp~ir ig  ra te  w i t ~ i o u t  excessive cozputations, a r e  avail;- 

ble fo r  use vihenever the Type S p i t o t  tube coefficient i s  C.85 

and the  stack gas equivalent density (nolecular w i g h t )  i s  29 2'4. . '  

APTD-0576 de ta i l s  the procedurs f o r  u s i n g  these nonographs. If C p '  

and bid a re  outside the above s ta ted  ranges, d:, n o t  :';e the  noixograph,,. 

uiiless appropriate steps (see Reference 7.7) a re  taken t o  compensate 

f o r  the deviations. 

Nomographs, bihich aid i n  the  r a p i d  adjustrcent of the 

0.02, 

- .  

*ey 

Rhen thz  stack is under s ignif icant  nep t ive  pressure (height 

of inpinger stern), take care t o  close the coarse adjust  valve before 

inserting the probe i n t o  the stack. 

.turned on k i i t h  the coarse edjust  valve closed. 

I f  necessary, the pump nay bs 
. .  

\,/hen the probe is i n  position, block off the openings'around the . .  

probe and porthole t o  prevent unrepresentative d i l u t i o n  o f ,  the  gas ' . .. '  . 

stream. . .  . 
. . .  . .  

. . ~ . .  , . . .  
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Travcrse the s'iccl: crcss scc-ii0r-i; 3s rc:jiiircd by :.bti;oc! 1 or  

as spc i f ic -d  by the h rh in i s t r i t o r ,  k i n g  cGvsFu1 n o t  t o  bump the 

probe r;ozzle into the stack va l l s  vilien si?cpling near the m l l s  or 
vhen repoving o r  itxcvting L Lhe prohe extmsic.:i th rough t h e  p o r t -  

holes, t o  mini.kize chmce of extractjng dcpcsited n a t c r i a l . ,  . 
D u r i n g  the t e s t  run, take zppropriat? steps (e.g., adding crush.,b 

i ce  t o  the irpinger ice b a t h )  t o  m i n t a i n  a t enps~a tu re  of  less thzn 

20" C (66" F) a t  the .condenser o u t l e t ;  this trill  prevent ,excessive 

moisture losses.  Also, periodically chock the level and zero of  the 

manometer. 

I f  the pressure d r o p  across the  f i l t e r  becomes too h i g h ,  cak ing  

isokinetic sarpling d i f f i c u l t  t o  maintain, the f i l t e r  may be replaced 

i n  the midst of a sample run. I t  i s  recomfnded.that another COW- 

plete f i l t e r  holder-nozzle assenbly he used rather t h a n  attempting 

t o  chancje the f i l t e r  i t s e l f .  After t he  new f i l t e r  holder-nozzle" . . .  . 

assembly i s  ins ta l led ,  condtict a leak check. 

shall  include the sumation of a l l  f i l t e r  assenbly catches. 

*' . A s i n s l e  t r a i n  shal l  be used f o r  the en t i re  sample r u n ,  except 

for  f i l t e r  and s i l i c a  Gel changes. 

Administrator, two o r  more t ra ins  nay be used f a r  a single t e s t  r u n  

when there a re  two o r  more ducts o r  sampling ports. 

be the  to t a l  o f  a l l  sampl ing  t ra in  catches. 

. .  . .  . . . . . . . 

. .  . .  . .  

..' 

The par t icu la te  w i g h t  

irC 
?&- :' 

H o k e r ,  if approved by the 

The r e su l t s  shal l  

. .  

A t  the  end of the sample r u n ,  t u r n  off  the pump, remove t h e  

probe extension-f i l ter  holder-nozzle assembly from the s tack,  and 

record the f ina l  dry gas meter reading. Perfom'a ieak check a-t a , . .  

. .  

. .. 
. .  

. .  . 
. I  ,. , 

.. . . .  . .  . .  . .  
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vacum equal t o  o r  greater t h s n  t h e  n:c.x<~uz reaches d u r i n g  s c ~ p -  

l i n g .  Calculste percent isckinet ic  ( s w  czlculaticn section) t o  

detern:ine whether atiother t e s t  r u n  shcu1.d be mGe. If  there is 

' .  di f f icu l ty  i n  mintaining isokinetic ratc?s due t o  source coaditions, 

consult w i t h '  the  A.dninistrztor fo r  possible v a r i a c e ' o n  the '  iso- 

kinet ic  ra tes .  
, 

.. .  .. 

4.2 Sample recovery. Proper cleanup procedure begins as 

socn a s  the probe extension-fi l ter  holder-nozzle assembly is  

remaved from the stack a t  ti12 end of the sampling period. 

the assembly t o  cool. 

Allow 
. .  

\%!hen the asseobly can be safely hzndled, wipe off  a l l  external 

particulate matter near the t i p  of the'probe nozzle and place a 

c a p  over i t  to prevent losing or g a i n i n g  particulate m t t e r .  

n o t  cap off  the probz  t i p  tiohtly vhi'le. the s a v p l i n g  t r a i n  i s .  

cooling d o , x  a s  this ~ o u l d  create a vacilum in t k  f i l t 2 r  holder, and .~ 

Do 

,. . .~ . . . .  . 

. .  . .  

, force condenier water backvard. . .  

Eefore moving the  sample t r a i n  t o  the  cleanup s i t e ,  disconnect .?* 
*?>- 

. ' t h 2  f i1te . r  holder-probe nozzle assembly frcn the probe extension'; 

c a p  the  open i n l e t  o f  the probe extension. 

any condensate, i f  present. 

condenser ou t l e t  and cap the out le t .  I f  a f lexible  l ine i s  used 

between the f i rs t  impinger or  condenser and the prcbe extension, 

disconnect the l i n e  a t  the probe extension 2nd l e t  any condensed . .  

Be careful not t o  lose 

Remove the unbilicai c o d  from the 

. 

. .  
'.. ' water o r  l i q u i d  drain i n t o  the  irnpinjers o r  conc!enser; ' After' ' . ' 

. .  
- , - ' w i p i n g  off the s i l i cone  grease ( i f  applicable) cap of.f the conde'nser : 

. .  
, .  

. .. . . .  . .  . .  
. .  . . ,  

. .  . .  

. .  .. . 
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i n l e t .  

ever are  approprizte) m2.V h? t i s d  t o  close tkzsc cpc-nifigs. 

Craclncl c l ~ s  stor:rc?rr-, p 1 z s t . i ~  c;.ps, c)-' SCI .E ,T~  c ~ p s  ( , + f c f +  . .  

Transfer both the fi1t.r koldcr-prohe nozzle zrd  conc'.:zccr 

asserbl ies  t o  tlx cleanup area. 

protected frcm t h e  wind S O  tha t  t he  cl;z.nccs o f  c o z t a z 7 n a t i n p  o r  . 

los ing  the sample vi11 be mininized. 

This zrea should bs clean 2nd 
' 

I 

. .  
Save a .porticn of t h z  acetone used for cleznup as a blank. 

Place about 200 fil of t h i s  acetone t a k e n  direct ly  fron the r!ash 

b o t t l e  be in2  used i n  a o1z.s sample container labeled "acetoze blank." 

Inspect the t r a i n  prior t o  and d u r i n g  disasseRbly and note any 

abnormal conditions. Treat the samples as fo1lw;;s: . 

Container I.!@. 1. Carefully reKove the f i l t e r  from the f i l t e r  

holder and place i n  i t s  ident i i ied petr i  dish container. 

of tveszers and/or clean disposable surgical gloves t o  handle the .. 

f i l t e r .  

par t icu la te  cake i s  insidt. the f o l d .  

Use J p a i r  

. .  . ,  . 

I f  i t  i s  necessary t o  fold t h e  f i l t s r ,  do s o  such that: the :- 

Ouantitztively rer.ove any 

,par t iculate  matter and/or f i l t e r  \vhich adheres t o  ' the f i l t e r  h o w r  .?+ 

~. .I 

gasket  by careful ly  u s i n g  a dry nylon b r i s t l e  brush and/or a sharp- 

edged blade and place i n t o  this container. Seal the container. 

Container r!c. 2. Takina care t o  see tha t  dust on the outside 

Of the. probe nozzle o r  other exter ior  surfaces does n o t  get  i n t o  t h ~  

s a w l e ,  quantitatively recover pzr t icu la te  Eat te r  o r  any condznsate 

' f rom the probe nozzle, f i t t i n g ,  and f r o n t  h a l f  of 'the f i l t e r  'holder'. 

. 

. 

' . .by kiashina these components w i t h  acetoze and placing the wzsh in to  
. . L  ' 

. .  

'; . .a ?lass  container i n  the following Fanner; note t h a t  d i s t i l l e d  water ' .  
. .  . .  . .  . : .  

, .  . .  
k used instead of acetone when approved by the Administrator -.-...~,.: . .  . .  ~ .. 

I 
*- 

i 

._ - 
t 
I 
I .  i , . .  

. .  

.. 
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o r  s!:zll t !e used vkfn speci i i& by the iclii.inistrztcj;-; ir: tilese 

cases,  save a w t c r  L?lar,k w d  follolw ,khinis t ra tor ' s  d i rcc t iors  

on anclysis;  

Cili-zfully rsrcve the probs nozzle 2nd  clean the inside surface 

by rinsing r:ith acetone fro7 2 msh. bot t le  and  brushing w i t h  a nylon 

b r i s t l e  brush. 

a f t e r  which make a f i n a l  r inse o f  the inside surFace w i t h  acetone. 

I 

Grush u n t i l  xc4tone rinse si~;.:s no  v i s ib l e  particl .es,  

Brush and rinse w i t h  acetcne the inside parts of the f i t t i n g  

A funne l  msy i n  a s imilar  way until no v i s ib le  partic'les remain. 

be used t o  aid i n  trznsfsrring l i a u i d  washes t o  the cofitainer..  Einse 

the brush w i t h  acetcne and  quantitatively col lect  these viashings i n  

t h e  sample container. 

and protected from contaninaticn'. 

Between s m g l i n g  runs, keep brush25 clean 

After ensuring tha t  a11 jo in t s  are  wipfd clean of s i l i cone  , 

grease ( i f .  app'liccble), clean the  inside of the f ron t  h a l f  of the ..- ..:-: 

f i l t e r  holder by rubbicg the surfaces w i t h  a nylon b r i s t l e  brush 

and r i n s i n g  w i t h  acetone. 

IT needed t o  renovi? vis ible  pcr t iculate .  

brush and f i l t e r  holder. 

matter are collected i n  the sanple container, tighten the  l i d  on 

the saxple container so t h a t  acetone will n o t  leak out when i t  is  

shipped t o  the  laboratory. I'ark t h e  height o f  the f l u i d  level t o  

determine k!hether o r  not leakage occurred d u r i n g  transport .  Label 

container t o  c lear ly  identify i t s  contents. 

, .~ ... . .  . 

i?inse each surface three times o r  mop- ?'' 

t;ake a f ina l  r inse  o f  the 
... 

. .- 
After a l l  acetone washings 'and par t icu la te  

.Container Flo. 3. Note color o f  indicating s i l i c a  gel t o  deter- 
. . .  

. .. . .  .. , 
mine i f  i t  has been completely spent and make a notation of its .. . . ' 

.. . . ... , . .  . . ~ .  . . . .  . .  
. .  . :. . ,  . .  . ,  . .  . .  

. . . . . . . ..... . . .  . .  
. .. . , , , . . . . . . . . .  

. . . . 



i n  renovins t h e  s i l i c a  ge l .  

small acmint, of dus t  p a r t i c l e s  t k z t  nay aclb.cre t o  the mils and 

a r e  d i f f i c u l t  t o  reT;Iove. Since t h e  gain 3 n  m i g h t  i s  t o  ba used 

f o r  moisture c a l c u l a t i o n s ,  do no.; USE any m t e r  o r  o the r  l i c u i d s  

t o  t r a n s f e r  t h 2  s i l i c a  ge l .  

f o l l o n ' t h e  procedure under " h a l y s i s .  " 

I t  i s  not  necesssry t o  r w o v e  the  

. . .  
.: 

I f  a balance is  a v z i l a b l e  i n  the f i e ld ,  
. .  

Condenser \$iter. ' T r e a t  t h e  condenser or impinger water as 

folloi.!s: 

k a s u r e  t h e  condensate t o  v:.ithin 2 1 rnl by u s i n g  a graducted cy l inde r  

o r ,  i f  a v a i l a b l e ,  t o  x i t h i n  t 0.5 p by using a balance.  

condens2te vo l~ ine  o r  w i g h t .  

c u l a t e  t h e  moisture content ,of t h e  e f f l u e n t  gas. 

l i q u i d  a f t e r  measurir.g a ~ c !  r?cordir,g t h e  v o l u ~  or  w i g h t .  

. . .  4.3 Analysis. Record the da ta  required on t h e  exaEple s h e e t  

make a Rotation of a n y ' c o l o r  o r  f i lm i n  t he  l i q g i d  catch.  

Record t h e  

This information i s  required t o  ca l -  

Discard the . 

. shown i n  FiSure 17-4. Handle each sar?$Ie container as follo~s:~.~~ ,... 

Container KO. 1 .  Leave i n  shipping conta iner  o r  trznsfer t h e  

f i , l t e r  and any loose p a r t i c u l a t e  fro1 the sanple  con ta ine r  t o  a 

t a r e d  g l a s s  r:eighino d ish  and d s i c c a t e  f o r  24 hours i n  a Zes icca tor  

containing anhydrous calcium sulfate .  

and report the results t o  the  neares t  0.1 mg. 

s e c t i o n  4.3, t h e  term "constant w i g h t "  me.ans a d i f f e r e n c e  o f  no 

more than 0.5 mg o r  l?; 'of t o t a l  w i g h t  l e s s  t a r e  k ight , .v ;h ichever .  ' 

I,!eigh t o  a cons tan t  w i g h t  

For purpcses of this  

. .  

i s  g r e a t e r ,  between two consecutive m i g h i n g s ,  w i t h  no less t h a n  6 
. .  

e 
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. .  
50% 1;elative hui2idit.v) du r ins  w i c h i n q .  

C o n t a i w r  llo. 2. I.!ote lcvel of l iquid i n  container and 

confirm on analysis sh2Ct whether o r  not lezkage occurred during 

transport .  I,lecsure the l i q u i d  i n  t h i s  conta iwr  e i t h e r  volume- . . .  
I 

t p i ca l ly  t o  2 1 m l  o r  gravinetrically t o  t 0.5 g. . Transfer the . . 

contents t o  a tared 250 ml beaker, and evaporate t o  dryness a t  a ihient  

temperature and pressure. Desiccate f o r  24 hours and weigh t o  a 

colistant weight. Report the r s su l t s  t o  t h 2  nearest 0.1 ng. 

Container KO. 3 .  I k i g h  the spznt s i l i c a  ?el t o  the nearest  

T h i s  s t q  r a y  be conducted i n  the  f i e l d .  0.5 g u s i n g  a balance. 

"Acetone '61 a n k "  Container. Peasure ace ' ioE i n  th is  container 

Transfer the acetone t o  e i t h e r  volumtr ical  l y  o r  or;virxtrically. 

a tared 25C nl beaker and evaporate t o  dryness a t  ambient temperature. 

and pressure. Pesiccate for  24 hour s  and weigh t o  a constant weight. 

,. _. .. . 
.. ~ 

;* , &,f 
.Report the resu l t s  i o  th:  nearest C . l  ng. ' .  

.L 

5. Cal i b r a t i  cn 

t.taintain a laboratory log  of a l l ,  calibrztions.  

5.1 Probe nozzle. . Using  2 nicroneter,  measure the inside 

diameter of the nozzle t o  the nearest 0.025 nm (0.001 i n . ) .  

3 separate measurements u s i n g  d i f fe ren t  d iamters  'each t i E e  and 

Nake 

. .  . .  

o b t a i n  t h e  averzge of the nea,surerients. .The difference between the 
. .  
. .  . .  h i g h  and low numbers shal l  n o t  exceed 0.1 mm (0.@04 in . ) .  .' ' . ". 

Nhen nozzles become nicked, dented, o r  corroded, they shall  
. .  .. . 

..:. .' 
. . . . ,  

. .  . . . .  
. .  

. .  . .  
. .  be reshapcd, sharpened, and  recalibrated before use. ' .~ . , 

. .  

-- 
. .. . .. ..: .. . ,  
. .  

.~, :. . , .. .. . .  . .  



c a l i b r a t e d  accordins  t o  the procedure o u t l i r , d  i n  PPTD-12576. \,/hen 

a diaphrasrn pun:, is  used, a s s u r e , i h a t '  there i s  no leak.  
. .  

5.4 Temperature gauges. Ca l ib ra t e  d i a l  and l i o u i d  filled b u l b  

thermoneters and  thermccouple-~otentiom2ter systems a g a i n s t  mercury- 

in-glass  thericoeeters.  I c e  bath and boi l ing  e a t e r  ( c o r r e c t e d  fo r  

barometric pressure)  a r e  acceptable referent? p o i n t s .  

dev jces ,  check w i t h  t he  A.dministrator. 

For o t h e r  

, 
6. Calculzt ions .. 

. . . . . . . . .  . .  
Carry o u t  c a l c u l a t i o n s ,  r e t a i n i n g  a t  l e a s t  one e x t r a '  decimal 

Round of f  f i g u r e s  a f t e r  

.... ... ., 

f i g u r e  beyond t h a t  of :lie acquired datz .  

f i n a l  ca l cu la t ion .  

6.1 Nomenclature 

' I  ". A = Cross sec t iona l  area of nozzle,  m2 ( f t  2 n 
B 

C, 
c 

= I,!ater vapor i n  t he  pas  stream, proportion by volurre 

= Acetone blank r e s i & e  concentrat ion,  mg/p 

= Concentration of p a r t i c u l a t e  r i a t t f r  i n  s t a c k  p a s ,  d ry  b a s i s ,  

I'fS 

S 

correc ted  t o  s tandard condi t ions,  p/dscm ( p / d s c f )  . . . . . . . . . .  . .  
. .  

. . . . . .  . . . . .  
. .  

. . . . .  . .  
. .  

. . . . .  . . .  . .  
. .  . - .  

... 

. .  
. .  

. .  . .  ~. 
. .  . .  . .  

. .  . .  
. .  . . .  . .  .., . . .  .~ 

. ,  
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13.6 = S p e c i f i c  g rav i ty  o f  mercury 

60 = sec/min 

100 = Conversion t o  percent 

.6.2 Riierage dry  gas meter te$perature s n d  averas- o r i f i c e  

pressure drop. See da t a  sheet  (Figure 17-31. 

6.3 Dry gas v o l w ~ .  Correct t h e  saicple volurre measured by t h e ,  .... .. 

dry pas ,meter  t o  stanZard condi t ions (20' C ,  750 EX Kg or,€8'.F; '-..: .- - .  , - .. 

29.92 i n .  Hg)  by u s i n g  Equation 17-1. 

where: 

K = 0.3855 O ~ . / m m  ~g f o r  met r ic  un i t s  

= 17.65 'R/in."Hg for  E n g l i s h  un i t s  
. .  

. .  

. .  
. . . . .  . . .  

. .  
. .  . ,  . . . . . .  

. .  
. .  . .  

.. , 

. . . .  
. .  

. . . . . . . . . .  . .  ... 

. .  
.~ 
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= pfrcc;,(; 0: iso!.i..r:'-' ,. . t , . . L i  c s m p l  :r,q I 

' =  Total a ! x c i ? t  o f  pci.ticul:te m t t e t -  c o l l e c t ? d ,  rq. 

= I'olecular w i g h t  of water ,  18 g/y-role  ( 1 s  lb/ lb-Kcls)  

= l%ss o f  residue o f  acetone a f t e r  evape ra t ion ,  mg 

"n 
f.1 

m 

'bar , 

' \'I 

a . .  
:' = BaronEtric pressure zt t h e  saz:plina s i t e ,  rm Sg ( in .  l!g) 

. . .  
= Absolut? s t cck  gas,  pressure ,  rx Hg ( i n .  t ! g )  

PS 

= Standard d m l u t e  pressure ,  760 mm H a  (29.02 i n .  Hg) 'std 
R = Ide.al g a s  constant ,  0.C6235 mi Eg-n 3 0  / K-g-role (21.C3 i n .  

Hg-f t  3 0  / R-lb-.mole) 
t 

. . .  

. ,  . . .  . . : . .  

O K  (OR) 

= Absolute average s t ack  pas tmiperature  ( see  Figure 

OK (OR). 
I 

TS 

= Standard absolute  t m p e r a t u r e ,  293' K (526' p.) 

= Volume o f  acetone blank, m l  
,... . . 

T s t d  
v . .  

. .  a 

vaw , = Volurn? o f  acetone used i n  w s h ,  m l  . .  

v1 c 

"m . .  

= Total  voluze o f  1 i q u i d . c o l l e c t e d  in. condenser and +: *-y 

= Voiume o f  pas sample as meas:rred by dry  pas meter, 

. *  
s i l i c a  oel (see Figure .17-4) ,  ml. 

dcm (dc f )  

= Volume of  pas s m p l e  masured  by the dry gas  meter Vm( s t d )  
cor rec ted  t o  s tandard condi t ions,  dscm ( d s c f ) .  
. .  

= Voluxe o f  water vapor i n  the gas  Savple cor rec ted  t o  'w(std) 
s tandard  condi t ions ,  S C E ~  ( s c f )  . ' . . ' 

. 

. .  . - .  .. . 



I 
I 
1 
li 
J 
1 
I 
I 
I 
I 
1 
I 
I 
I 
1 

1 

. . _. 

... . '  . 
I .  

titi e r e  
, .. .  K = 0 .0013 rn 3 /nl f o r  e e t r i c  units 

= 0.0472 f t  3 / m l  f o r  E n g l i s h  u n i t s  

6.5 Koisture  content .  

Equation 17-3 

.6 .6  Acetonc blank concentrat ion.  

- "a 
'a - a : a  

Equation 17-4 

6.7 k e t o n e  wash blank.  

6.8 Total  p a r t i c u l a t e  weight. Petermine the  t o t a l  p a r t i c u l a t e  

catch from the sun of the w i g h t s  obtained Trom conta iners  1 and 2 

l e s s  the acetone b:ank ( s e e  Figul-e 17-4). 

6.9 . P a r t i c u l a t e  concentrat ion.  

. .  . .  
. .  

) , . ^ : . . , ' . :  Equation 17-6 . . .  ' ' .  
. . . .  .~ . 

cs ' =..  (0.001 g'/ms; im,/ t jmm(std)  

. . . . .  . . .  
. .  

. . . . . .  

. .  . .  
.. 

. . . . .  . .  , .  

. . . .  
. .  

. ~. . 
. .  

. . .  

. .  

. .  .. . .  
. .  ~ 

. .  
, . .  

. .  . .  
. .  . 

..... . . .  

&$ 
.& 



6.11 I s o k i n e t i c  v a r i a t i o n .  

6.11.1 Calcula t ions  from rak! da ta .  

Equation 17-7 
where : 

3 0  K = 0.00346 m Pp-m /sl- K f o r  mntric u n i t s  

. . . . . .  .'. . .  , , . ~  = 0.00267 i n .  Hb-it3/ml-'R for Epglish u n i t s  . 
..... ._ .;~ I 6.11.2 Calculat ions ?rex i n t e r m d i a t e  values. 

. - . if I =  Ts " m ( s t d )  'std 1 GO $9. 
V 0 An P, 60 ( I - B T  'std s WS 

Equa t ion  17-8 

where : 
. .  

. .  
K = 4.323 for . re t r ic  ur , i ts  , " .  

. .  
. .  

. . .  
. . .  

. . .  . . .  

. .  

. . .  . . .  .. 

= 0.0944 for  E n g i i s h  u n i t s  
. .  . .  

. .  . .  

. .  
. .  

.. ... . . .  . . .  . .  
. .  

. . . . . .  
. . .  . . . . . . .  . . . .  . . .  

. . -. ~. , .  
. .  .~ 

. .  . . -  . .  
. .  

- .  
. .  



A P P E N D I X  C 

P A R T I C U L A T E  S A M P L I N G  F I E L D  D A T A  S H E E T S  
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- .. . .  



Velocity DB 
Sampling Pressure Temp 
Point (In.H20) ( O F )  

L->,',> 

1L.: '- /2 r5q5 / >  
' ' y , . . . '  

1 

I I I  I I 

Uncorrected Velocity DB Uncorrectet 
Velocity Sampling. Pressure Temp Velocity 
(Ft/sec) Point (In.H20) (OF) (Ft/sec) 

I.: 3, 2 0' +< $' 5'- /2 [7.. 'I'r.? / ' 5  

Stack Wet Bulb Temperature, (OF) 7.2 Stack Dimensions / g  ZLJ 
A. Barometric Pressure, (In.Hg) 22 2 
B. Static Pressure of Stack Gases, (In.H20) & -2. / 
C. Pitot Tube Correction Factor C.S39 
D. Specific Gravity of Stack Gases Relative to Dry Air j .  0 
E. Absolute Pressure of Stack Gases = A + (B/13.6),(In.Hg) 0 

. 

'F. Average Uncorrected Velocity, (ft/sec) $'c,gk&%r 60 * F, (f'%in)J f'ddg 



G E O R G E  D .  CLAYTON & ASSOCIATES 
EXHAUST GAS V E L O C I T Y  A N D  FLOW RATE 

D B  
Temp 
(OF) 

PROJECT CREW /,'O,,G &,c/f 

S a m p l i n g  S t a t i o n  <:, - , ' F  * ,   ate 9- T i m e  /, >70 
, 

I 
U n c o r r e c t e d  V e l o c i t y  ' D B  U n c o r r e c t e  

V e l o c i t y  S a m p l i n g  P r e s s u r e  Temp V e l o c i t y  
( F t / s e c )  . P o i n t  ( I n . H 2 0 )  (OF) ( F t / s e c )  

T e s t  NO.:).' , . . : , / ' , . .Y,~, :  ,. 

Samp 1 i n g  
. P o i n t  

V e l o c i t y  
P r e s s u r e  
( I n .  H2  0) 

9' 
h 
/ 

L. 

% I It C' / z  I 
II ;i I I I  

It 

S t a c k  W e t  B u l b  T e m p e r a t u r e ,  (OF) "7 z 3 S t a c k  D i m e n s i o n s  
A.  B a r o m e t r i c  P r e s s u r e ,  (1n .Hg)  
.B. S t a t i c  P r e s s u r e  o f  S t a c k  G a s e s ,  ( I n . H 2 0 )  
C .  P i t o t  T u b e  C o r r e c t i o n  F a c t o r  

.. . ... . . . . . . . . .  
'.. : .D .  ' S p e c i f i c  ' G r a v i t y  o f  S t a c k  G a s e s  R e l a t i v e  t o  .Dry  A i r  
'. . .  - E .  . : A b s o l u t e  P r e s s u r e  o f  S t a c k  Gases = A + . ( B / 1 3 . 6 ) , ( I n . H g )  . .  " 

o r  .60 * F , ( f t / m i n )  

. .. . . . . , . . 



G E O R G E  D .  CLAYTON 6- A S S O C I A T E S  
EXHAUST G A S  V E L O C I T Y  AND FLOW R A T E  

I 
I 
1 
I 
I 
I 
4 
I 
I 
I 
P 
I 

. .  

/. - S t a c k  Wet Bulb T e m p e r a t u r e ,  (OF) L.4 S t a c k  Dimens ions  12 I Id 
A .  B a r o m e t r i c  P r e s s u r e ,  ( In .Hg)  2 7 .  ZI 
B .  S t a t i c  P r e s s u r e  o f  S t a c k  Gases ,  ( In .Hz0)  - 2 . 3  

/ 
' C .  - P i t o t  Tube C o r r e c t i o n  F a c t o r  . 5 3 y  
' D .  
' E . .  A b s o l u t e  P r e s s u r e  o f  S t a c k  Gases = A + (B/13.6) , ( In .Hg) 

.... . ,  

k 
. S p e c i f i c  G r a v i t y  of  S t a c k  Gases R e l a t i v e  t o  Dry  A i r  I 

~ 7 , ~ "  J ... 

........ ; F . '  . A v e r a g e  . U n c o r r e c t e d  V e l o c i t y ,  : ( f t / s e c ) J y . d w r . 6 0  . . . . .  .* F, . . . . . .  . . .  ( f t / m i n )  / 
. .  . . .  J 

.... . . .  .... . . . .  

. .  

v : 
.. 1::::. ~ 

. .  , .~zG.:.: 'Corrected , V e l o c i t y  . .  = ..,. 
. . . .  

S t a c k  , ' ( f t 2 )  



GEORGE D .  CLAYTON & A S S O C I A T E S  
EXHAUST GAS VELOCITY AND FLOW RATE 

P i t o t  T u b e  N o .  

S t a c k  D i m e n s i o n s  i' IS S t a c k  Wet B u l b  T e m p e r a t u r e ,  ( O F )  Lo1 
A .  B a r o m e t r i c  P r e s s u r e ,  (In.Hg) 27.7.i I B .  S t a t i c  P r e s s u r e  o f  S t a c k  G a s e s ,  (In.H20) - 2 ,  b ! 



SAMPLING TRAIN DATA , . .  ,*. , 

EP/p 7H5.K 25.* z m e  I .  
company: 

1 s o u r c e  D e s i g n a t i o n :  dLi7LC 7 
1 D a t e :  9- $8- 7x5 F i l t e r  H e a t e r  S e t t i n g :  - 

T e n t  Number: - P r o b e  H e a t e r  S e t t i n g :  
F i e l d  P e r s o n :  %(P+ .GG.-Y N o z z l e  Number:&,Dia. ( i n . ) :  
F i l t e r  Number: 5 G A - 2 6 7 - 3 a  -- P i t o t  Tube No./U - , C o r r . F a c t o r : y R ? J  

M e t e r  Box No .,&& C o r r .  F a c t o c  /.&K 
Meter I s o k i n e t i c  F a c t o r :  / 7 / 0  

S t a c k  D i m e n s i o n s :  19% Z Q  Assumed M o i s t u r e ( % ) :  /. 2 2  
Plume A p p e a r a n c e :  C o n d e n s a t e  Volume (ml )  : 

e--. 

9 1 

I I S t a c k  S t a t i c  p r e s s u r e  ("H 0 ) :  -/, L? 
B a r o m e t r i c  P r e s s u r e  ( " H g ) :  .w. 2 Z 2 % 7  __c 

I Ambient  T e m p e r a t u r e ( " F ) :  8.g S i l i c a  Gel Weigh t  G a i n ( g ) :  
Record  a l l  D a t a  E v e r y  .g 
4.50 74/15 w & I 7 ,  I - 

e l o c i t y  s t a c k  
r e s s u r e  Temp 

T r a v -  Time 
e r s e  amp- 

r e s s u r e  

e n t i a 1  

Dry Gas M e t e r  

Temp 

2iZz 
2.77 
3*29 
3 - 1 3  

- Is0 

3.5' 
3.5' 

- 172. 3.3 
3.3 

2.0 
27.84 1/26 -. I32 

1439 . I - I72 2 u . 
. .  

~, 

. . . .  
. - .  . 

..... . . . . . .  

i;. .. . . .  .:".> 
. .  . ,  . , . 

. .  

T.: . .:.. . . . .  . . . .  
. . . . . . . .  . . . . .  

- -  
nvi  

. .... . , .-. 
. -Inc.  '1 



SAMPLING T R A I N  DATA 
. . . . . . . , . . . . .. 

company: Epfl 7Ask 2ff -;-c/nc 

T e s t  Number: p-/ e* 

I 
sour c e 
D a t e :  8-2&-76 

De s i g n a t i o  n : 84.~- H P ~ S E  O U Y L F 7  
F i l t e r  H e a t e r  S e t t i n g :  _L 

P r o b e  H e a t e r  S e t t i n g :  
N o z z l e  Number:-, Dia .  ( i n . ) :  
P i t o t  Tube No.J&,Corr.Factor: &3#' 

I c1 

0 r;q 

, 7,Q 1.03:, 

GEM 

I 

S t a c k  D i m e n s i o n s :  /+ Z D  Assumed M o i s t u r e  (7.) : 1.2 t B 
1 

I l F i e l d  P e r s o n :  
F i l t e r  Number: 3G.A- 2r3.7- 3% 
B a r o m c t r i c  P r e s s u r e  ("Hg): M e t e r  Box No&dc-J ,Corr .Fac tor :  -eo, 

I S t a c k  S t a t i c  P r e s s u r e  ("H 0 ) :  - / / . L -  M e t e r  I s o k i n e t i c  F a c t o r :  

--- C o n d e n s a t e  Volume ( m l ) :  7 Plume A p p e a r a n c e :  
Ambient  T c m p c r a t u r e ( " F ) :  
Record  a l l  D a t a  E v e r y  .< M i n u t e s  Leak  R a t e  &.oo< CFM a t  -5" "Hg 

S i l i c a  Ge l  Weigh t  G a i n ( g ) :  2 5  
0.0 



SAHPLINC T R A I N  DATA 

Compony: EPfl 7&5& a.5 z m  P I 
S o u r c e  D e s i g n a t  i o n :  i?+Qt,Wur;o O u l L E 7  
D a t e :  99-AKe 76 F i l t e r  H e a t e r  S e t t i n g :  d 

F i e l d  P e r s o n :  eJ/sd &&e . N o z z l e  Number: -7 >+ Dia.  (in. ) : I 0. 2 fcj 
F i l t e r  Number: S G A -  267-33 P i t o t  Tube No.&,Corr .Factor :D.p3& 
B a r o m e t r i c  P r e s s u r e  ("Hg) : aq. 23 M e t e r  Box No.@c-_7, C o r r .  F a c t o r :  / & z O  

I , , T e s t  Numbcr: *2 P r o b e  H e a t e r  S e t t i n g :  ' - 

S t a c k  S t a t i c  P r e s s u r e  ("H20): 1.6 M e t e r  I s o k i n e t i c  F a c t o r :  / ' 7 / 0  
S t a c k  D i m e n s i o n s :  / f "  ZZD Assumed M o i s t u r e ( Z ) :  At t t  

Ambient  T e m p c r a t u r e ( O F ) :  q.5 S i l i c a  Ge l  Weigh t  G a i n ( g ) :  
Plume Appea rance :  C o n d e n s a t e  Volume (ml) :  

Record  a l l  D a t a  E v e r y  -6 M i n u t e s  Leak  Ra te .@) .Of  CFM a t '  I . /  "Hg 

I 

. . -- 



SAMPLING TRAIN DATA 

compa‘ny : E P P  7HSK 25/77 c 
s o u r c e  ad7Lc7 

I 
I D a t e :  F i l t e r  H e a t e r  S e t t i n g :  c_L 

,z 
I T ~ ~ : d N ” , ~ ~ ~ ~ :  4- G.&H 

F i l t e r  Number: ,5’6pf - 2 c 7 - 3 3  
B a r o m e t r i c  P r e s s u r e  (“Hg): 
S t a c k  S t a t i c  P r e s s u r e  (“H20) --e%- 
S t a c k  D i m e n s i o n s :  /G” z=D 

il 
- 

Plume A p p e a r a n c e :  - 
Ambient  T e m p e r a t u r e  ( O F )  : 9s’ 
Record  a l f  D a t a  E v e r y  L$ . M i n u t e s  m 

I P r o b e  H e a t e r  S e t t i n g :  - 
N o z z l e  . N u m b e r : k , D i a .  (in.): U . 2 0  

p i t  o t T u  b e  No. /o , Cor r . F a c t  o r  : O.~J# 
Me t e r Box No. ,€‘@c-J, Co r r . Fa  c to rr/. 0 20 

Meter I s o k i n e t i c  F a c t o r :  /7/0 
A s s u m e d  M o i s t u r e ( % ) :  /# Z L  
C o n d e n s a t e  Volume(m1): 
S i l i c a  G e l  
Leak  R a t e  

- 



..., ~ . . . . . .  " SAMPLING TRAIN 'DATA , . . .  . . .  
- . . ~ ,  ,,,,. , .... , . .  . . . . . . .. . . . .  . 11 , , 

comp n ny : . .  PA 7Asx z m r .  
~ 

Source 
Date: 

Field Person: 

RA L ,.!?,ow r E 

rTast Numbcr: P-3 
- 

-A probe Heater Setting: 
Nozzle N u m b e r : k , D i a .  1 

(in.): 8.256 
Filter Number: - 1 

Barometric Pressure ( " H g ) :  7. 

stack Dimensions: /9 a' Z D  

Meter Bo? 
Meter Isokinetic Factor: / 7 / 0  
Assumed Moisture (Z) : /e 2 L - 

4 Condensate Volume (ml): /GI b plume Appearance: 
0 Silica Gel Weight Gain(g): /f 



SAMPLING T R A I N  D A T A  

c o n p a n y  - EPA 7 A 5 k  3-M r .  
0 0 7 . y  F 7 

c_ 

HQVSE 
F i l t e r  H e a t e r  S e t t i n g :  

P - 3  . 
~ ~ ~ ~ ~ d N ~ ~ ~ ~ ~ ~ :  $u&J r L. &-,e 

F i l t e r  Number: 
B a r o m e t r i c  P r e s s u r e  ("Hg) : 

, S t a c k  S t a t i c  P r e s s u r e  ("H20): -/, L 

I Ambient  T e m p e r a t u r e  (OF) : 

S t a c k  Dimens ions :  0 z& 1 
Plume A p p e a r a n c e :  

P r o b e  H e a t e r  S e t t i n g :  _L 

N o z z l e  Number: - 9  Dia .  ( i n . ) :  
p i t o t  Tube No.&,Corr .Fac tor :O,p3 .P  
Me t e r Box No .&pc-T, Co r r . Fa c t o  c /.Oz P 

M e t e r  I s o k i n e t i c  F a c t o r :  / 710 
Assumed M o i s t u r e  (7.) : / 0  2 1  
C o n d e n s a t e  Volume (ml )  : /q 
S i l i c a  Gel Weigh t  G a i n ( g ) :  I B  
Leak  R a t e  o,o/ CFM a t  15' " H g  



SAMPLING T R A I N  DATA I 



S o u r c e  Des i g n a  t io n : u* I ?4)  

D a t e :  '1) 7'6/7L F i l t e r  H e a t e r  S e t t i n g :  
p r o b e  H e a t e r  S e t t i n g :  

P i t o t  Tube No.-, C o r r . F a c t o r :  

Meter I s o k i n e t i c  F a c t o r :  
Assumed M o i s t u r e  (7.) : 
C o n d e n s a t e  Volume (ml)  :B& (i . 

b J . L  .--, S i l i c a  G e l  Weigh t  G a i n ( g ) :  7 ~ 9 . ~  cc,,J 

< .k I ,D ia .  ( i n . ) :  -256 I F i e l d  P e r s o n :  /?C.K N o z z l e  Number:- 
T e a t  Numbcr: ; j > -  

I 

;I 
I 

F i l t e r  Number: s L/+ - z 6 7 - 7 I 
B a r o m e t r i c  P r e s s u r e  ("Hg) : M e t e r  Box No. . , C o r r . F a c t o C '  

s t a c k  Dfmens ions :  
Plume A p p e a r a n c e :  
Ambient  T e m p e r a t u r e ( " F ) :  
Record  a l l  D a t a  E v e r y  

, , S t a c k  S t a t i c  P r e s s u r e  ("H20):  

M i n u t e s  Leak  R a t e  CFM a t  "Hg 



SANPLING TRAIN DATA 1: 
,= /'& . z i- 

r / Y C  +!. ,-,, / d r  
F i l t e r  H e a t e r  S e t t i n g :  

T e s t  Numbcr: p - 4  ( 1  1 P r o b e  H e a t e r  S e t t i n g  : I 
F i e l d  P e r s o n :  ,?::'!?. N o z z l e  Number: - 9  Dia .  (in.): 313 
F i l t e r  Number: A -  2 L  7- 2 2  
B a r o m e t r i c  P r e s s u r e  ("Hg) : 71  2 5- 

) 'Stack S t a t i c  p r e s s u r e  ("H20): - 7 
S t a c k  D i m e n s i o n s :  ,I* r l ;  Assumed M o i s t u r e ( Z ) :  2 , ~  I Plume A p p e a r a n c e :  
Ambient  T e m p e r a t u r e  ( " F )  : I D y 
Record  a l l  D a t a  E v e r y  

P i t o t  Tube No. - 1 ~ ,  C o r r  . F a c t o r :  , y 3 9  
M e t e r  Box No. 1?4c-,$orr.Factor: 
Meter I s o k i n e t i c  F a c t o r :  / L c ) 3  

C o n d e n s a t e  Volume(m1): 03) 
S i l i c a  G e l  W e i g h t  Gain(g)ji-7:0 $ (Zy 

I 

i b. 

3- M i n u t e s  Leak  R a t e  ,OL- I CFM a t  I S  "Hg 
I 



SAMPLING T R A I N  DATA 

Company: 4 
s o u r c e  D e s i g n a t i o n :  Z H C  ~ ~ - ~ + h  r- ~ . f  

D a t e :  9 / ~ 7 / 7 L  
T e s t  Numbbr: ' p .  2 I, w-4 p r o b e  H e a t e r  S e t t i n g :  

F i l t e r  Number: P i t o t  Tube No. -' Corr. F a c t o r :  
Meter Box No. , C o r r .  F a c t o r :  B a r o m e t r i c  P r e s s u r e  ("Hg) : 

S t a c k  Dimens ions :  Assumed M o i s t u r e  (Z) : 
Plume A p p e a r a n c e :  C o n d e n s a t e  Volume ( m l )  : /,3 
Ambient  T e m p e r a t u r e  ( O F )  : S i l i c a  Gel  Weigh t  Gain(g ) :  
Record  a l l  D a t a  E v e r y  M i n u t e s  L e a k  R a t e  CFM a t  "Hg 

F i l t e r  H e a t e r  S e t t i n g :  i 

I 
i 
I,. 

Dia.  (in.): -> j F i e l d  P e r s o n :  e b L  N o z z l e  Number: 

I i s t a c k  S t a t i c  P r e s s u r e  ("H20): Meter I s o k i n e t i c  F a c t o r :  

ITrav-I T i m e  



I 
1 
I 
;I 
I 
e 
I 
.I 
B 
I 
E 
I 
I 
1 
1 

A P P E N D I X  D 

P A R T I C L E  S I Z E  S A M P L I N G  F I E L D  DATA S H E E T S  

. .  
. .  

. . . .  

. . . . .  

. .  . . ~ .  

. . .  . .  . .  
. . . .  . . .  . . . . . .  . .  . . . . .  ..:' . 
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Nomenc la tu re  

A S  

c f ,  

c P  

C t  

CM f 

C M t  

Dn 

E R  f 

E R t  

ERMf 

ERMt  

Md 

MW 

MWd 

'b 

Pm 

PS' 

ps t 

QS 

sw f 

SWt 

. Tm 

, . T s  

. .  

. .  

.T t 

2 = S t a c k  a r e a ,  i n c h e s  

= F r o n t  h a l f  ( p r o b e  & f i l t e r )  p a r t i c u l a t e  c o n c e n t r a t i o n ,  
gr/DSCF 

= P i t o t  t u b e  c o r r e c t i o n  f a c t o r ,  d i m e n s i o n l e s s  

= T o t a l  p a r t i c u l a t e  c o n c e n t r a t i o n ,  gr/DSCF 

= F r o n t  h a l f  ( p r o b e  & f i l t e r )  p a r t i c u l a t e  c o n c e n t r a t i o n ,  
m g / ~ ~ r n 3  

= T o t a l  p a r t i c u l a t e  c o n c e n t r a t i o n ,  mg/DSm 3 

= S a m p l i n g  n o z z l e  d i a m e t e r ,  i n c h e s  

= E m i s s i o n  r a t e  o f  f r o n t  h a l f  p a r t i c u l a t e ,  l b / h r  

= E m i s s i o n  r a t e  o f  t o t a l  p a r t i c u l a t e ,  l b / h r  

= E m i s s i o n  r a t e  o f  f r o n t  h a l f  p a r t i c u l a t e ,  k g / h r  

= E m i s s i o n  r a t e  of  t o t a l  p a r t i c u l a t e ,  k g / h r  

= Mole f r a c t i o n  o f  d r y  g a s ,  g/g-mole 

= M o l e c u l a r  w e i g h t  o f  we t  s t a c k  g a s  

= M o l e c u l a r  w e i g h t  o f  d r y  s t a c k  g a s  

= B a r o m e t r i c  p r e s s u r e ,  i n c h e s  m e r c u r y  

= Average  o r i f i c e  p r e s s u r e  d r o p ,  i n c h e s  w a t e r  

= A b s o l u t e  s t a c k  g a s  p r e s s u r e ,  i n c h e s  m e r c u r y  

........ . .  
.~ 

= . S t a t i c  p r e s s u r e  o.f s t a c k  g a s ,  i n c h e s  m e r c u r y  

= Dry s t a c k  g a s  f l o w r a t e  a t  s t a n d a r d  c o n d i t i o n s ,  D S C F M  

= F r o n t  h a l f  s a m p l e  w e i g h t ,  mg 
. .  

= T o t a l  s ample  w e i g h t ,  mg . .  

. .  
. .  

. .  . .  = Average  m e t e r  t e m p e r a t u r e ,  OF 

= S t a c k  t e m p e r a t u r e ,  "F 

= . N e t  t i m e  o f  t e s t ,  m i n u t e s  , , 

... 
. , .  . .  

. . . .  . . ,  . .  . .  
. .  

. .  . .  ... . . .  . . .  
. .  .~ 

. .  . .  
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= Volume o f  d r y  g a s  a t  s t a n d a r d  c o n d i t i o n s ,  DSCF 

= S t a c k  g a s  v e l o c i t y  a t  s t a c k  c o n d i t i o n s ,  fpm 

= T o t a l  c o n d e n s a t e  c o l l e c t e d  i n  s a m p l i n g  t r a i n ,  m l  

= Volume o f  w a t e r  v a p o r  a t  s t a n d a r d  c o n d i t i o n s ,  SCF 

= V e l o c i t y  p r e s s u r e ,  i n c h e s  w a t e r  

'"std 

V S  

v w  . 

V W 

Ap S 

g a s  

%I = P e r c e n t  o f  i s o k i n e t i c  v a r i a t i o n ,  d i m e n s i o n l e s s  

%M = p e r c e n t  m o i s t u r e ,  d i m e n s i o n l e s s  

C a l c u l a t i o n  o f  P a r t i c u l a t e  E m i s s i o n s  

The  d r y  v o l u m e  o f  s a m p l e d  g a s  c o r r e c t e d  t o  s t a n d a r d  c o n d i -  

t i o n s  of 20°C  a n d  7 6 0  mm Hg ( 2 9 . 9 2  i n .  Hg) i s  c a l c u l a t e d  a s  fol- 

l o w s :  
'm 

- - 1 7 . 6 5  * V, * Pb +( 1 3 . 6 )  

T + 4 6 0  s t d  v m  

.m 

The  s a m p l e d  v o l u m e  f o r  t h e  f i r s t  p a r t i c u l a t e  t e s t  t a k e n  on t h e  N o .  

'2 M i l l  B a g h o u s e " O u t 1 e t  a t  t h e  I n t e r n a t i o n a l  N i n e r a l s  a n d  Chemica-1s  

C o r p o r a  t i o n  i s :  

. .A. .. 

&*- 
2 '32  ) a% 

17-65 ( 1 0 5 . 6 3 1 )  [ 2 7 . 2 3 + ,  
.= 

( 1 1 9  + 460) s t d  m V 

= 8 8 . 2 3 0  

The  d r y  s t a c k  g a s  f l o w r a t e  c o r r e c t e d  t o  s t a n d a r d  c o n d i t i o n s  i s  

c a l c u l a t e d  u s i n g  t h e  f o l l o w i n g  s e t  o f  e q u a t i o n s  s e q u e n t i a l l y :  

= 0 .0471  -'x V, 

100  * vw 
= g a s  

. .  . .  
, .  

S a  s V W  

%M . . .  .~ . . .  
. . .  . . .  . . . .  

...... 

. .  

. . . .  . . .  . . .  

' .4; 
+ v  . .  

. . .  

vms t d  W g a s  

.... 

.. , 

. . . .  . . . . .  . . .  - 
. . . . .  

. .,, : . . . .  . .  
3 .  

. .  .. . .  
. .  - .  ~. 

.~ . -  

, .  . .  . .  

. .  . .  
~. - 100 - %M " 

100 . .  
- :. Md . . 
, 
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MW = (MWd * Md) + 1 8 ( 1  - Md) 

The c a l c u l a t i o n s  f o r  d e t e r m i n i n g  t h e  f l o w r a t e  f o r  t h e  f i r s t  

p a r t i c u l a t e  t e s t  on  t h e  No .  2 M i l l  Baghouse  O u t l e t  f o l l o w .  T h i s  

s a m p l i n g  l o c a t i o n  h a s  a 1 9 - i n c h  i n t e r i o r  d i a m e t e r .  

= 0 .0471  ( 3 2 )  

= 1 .507  
g a s  

v w  

- - 1 0 0  +: .1.507 
%M 

8 8 . 2 3 0  + 1 . 5 0 7  

= 1.68  

= 1 0 0  - 1.68  
Md 1 0 0  

= 0.98 

. . . . . .  . . ,  

. -  

. .  , 

. . . .  .~ . .  
' .  . = 28.78  . .  .. . .  

I .  

..... 
. .  

. .  

, . , , .  
. .  

. ,  

. . . .  , .  . . . . .  

. .  
. .  

. .  
~. 

. . . . . . .  

, E  2 7 . 2 3  - 0.12 

i . . . . . . . . .  . . . . .  . -  . , ~. 
. - .  

. . . . . .  

Ps' 

. . . .  

. .  

. .  
. .  

' ,' = 27.11  . ~ 

. . .  
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0 .1225  (2579) (283.5) (0.98) (27.11) = 
(105 + 460)  Q S  

= 4210 

The e q u a t i o n  employed t o  d e t e r m i n e  p e r c e n t  o f  i s o k i n e t i c  

v a r i a t i o n  i s :  

1032 * (Ts + 460)  * V 
- ms t d  

2 V s  -* T t  * P, * Md * (D,) 
- %I 

F o r  t h e  f i r s t  p a r t i c u l a t e  t e s t  t a k e n  a t  t h e  No. 2 M i l l  Baghouse 

O u t l e t ,  

1032 (105 + 460) (88.228) - %I - 
(2579) (120) (27.11) (0.98) (0.25)2 

= 100.1 

T o  d e t e r m i n e  t h e  c o n c e n t r a t i o n  o f  p a r t i c u l a t e  m a t t e r  i n  

g r a i n s  p e r  d r y  s t a n d a r d  c u b i c  f o o t  (gr /DSCF) ,  one o f  t h e  f o l -  

l o w i n g  e q u a t i o n s  is u s e d :  

and  
SW f 

= 0.01543 * c f 
",s t d  

S W t  
= 0.01543 * 

s t d  'm 
C t  

When m e t r i c  u n i t s  a r e  d e s i r e d ,  t h e  c o n c e n t r a t i o n  is c a l c u -  

l a t e d  i n  m i l l i g r a m s  p e r  d r y  no rma l  c u b i c  m e t e r  (mg/DSm3) a s  f o l -  

l ows :  

* 
C M c .  I^  ̂ ^ ^ ^ ^ .  ,_. 

.. , 

., . . .  
swc 

and  
( u . u L a ; r L )  ( V m  ) . .  

1. 

. . .  . . .  . .  
. . . .  

. .  
s t d  

.. 

. . .  

. . .  .. 

. . . . . . .  
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F r o n t  h a l f  p a r t i c u l a t e  c o n c e n t r a t i o n s  a r e  o b t a i n e d  by summing t h e  

w e i g h t  o f  p a r t i c u l a t e  m a t t e r  c o l l e c t e d  on t h e  f i l t e r  and  a l l  po r -  

t i o n s  o f  t h e  t r a i n  p r e c e d i n g  i t .  T o t a l  p a r t i c u l a t e  c o n c e n t r a t i o n  

i n c l u d e s ,  i n  a d d i t i o n ,  a n y  p a r t i c u l a t e  m a t t e r  c o l l e c t e d  i n  t h e  

i m p i n g e r s .  

The f i r s t  p a r t i c u l a t e  t e s t  t a k e n  a t  t h e  No. 2 M i l l  Baghouse 

O u t l e t  y i e l d e d  t h e  

t o t a  1 p a r t i c u l a t e  : 

f o l l o w i n g  c o n c e n t r a t i o n s  of  f i l t e r a b l e  and  

27.1 

88'.2 
c f  = 0.01543 +< 

= 0.0047 

27.1 
88.2 

= 0.01543 * 

= 0.0047 

27.1 
( 0 . 0 2 8 3 2 ) ( 8 8 . 2 )  CMf P 

= 10.8 

27.1 
(0.02832) (88.2) C M t  = 

= 10.8 

... , ._ .-. .. : . .  . 

.. . :. 

f 

%?- 

The e m i s s i o n  r a t e  of  p a r t i c u l a t e  m a t t e r  c a n  b e  c a l c u l a t e d  

from t h e  f i l t e r a b l e  ' o r  t o t a l  p a r t i c u l a t e  c o n c e n t r a t i o n  u s i n g  one 

o f  t h e  f o l l o w i n g  e q u a t i o n s :  

. .  

. .  

. .  . . E R f  = 0.00857 * C f  * Qs . and 
. .  . .  . 

. .  
E R t  =,0.00857 * C t  * Qs '., 

. .  . .  . .  .~ 
. .  . . .  . .  

For m e t r i c  u n i t s ,  . .  
. .  

. .  
. ,  

-. , . . .  .. . .  ' E R M ~  = ( 1 . 7 0  * 5 CMf * ,Qs 'and 
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T o  a v o i d  r o u n d i n g  e r r o r s  i t  is p r e f e r a b l e  t o  c a r r y  o u t  t h e  c a l c u -  

l a t i o n  o f  c o n c e n t r a t i o n  and e m i s s i o n  r a t e  i n  one o p e r a t i o n .  ! 
! . .  

The e m i s s i o n  r a t e s  of f r o n t  half a n d  t o t a l  p a r t i c u l a t e  m a t t e r  

f o r '  t h e  f i r s t  t e s t  t a k e n  a t  t h e  No. 2 M i l l  Baghouse O u t l e t  a r e  

c a l c u l a t e d  a s  f o l l o w s :  

E R  = 0.00857 ( 0 . 0 0 4 7 )  ( 4 2 1 0 )  
f 

= 0.17 

E R t  = 0 .00857  ( 0 . 0 0 4 7 )  ( 4 2 1 0 )  

= 0.17 

-6 
ERMf = (1.70 * 10 ) (10.8) ( 4 2 1 0 )  

= 0.08 

ERMt = ( 1 . 7 0  2 (10.8) ( 4 2 1 0 )  

= 0.08 ....... . . . .  
-. . . .  

. .  . .  

. .  . . .  
* .  . .  

. ~. 
. .  

. . . .  . . . .  . -  . . , .  . 
I . :  .~ . .  

. ,  . .  
. . . . .  . . . .  .... . .  

. . .  . . .  . .  . .  . .  
. . .  

. .  

. . .  

. .  

. . .  
. .  

. .  . . . .  ..: 
. .  . .  

. .  
. .  .~ . .  . .  . .  
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Emission Test Report 
Review Checklist 

Reviewer: F3r;aa %-wer 
Review Date: 6/20/97 * 

0. Process overview: On an attached page provide a block 
diagram of the unit operations and associated air 
pollution control systems at the facility. Identify 
process tested with letters from the beginning of the 
alphabet (A, B, C, etc.) and APC systems with letters 
from end of alphabet (V, W, X, etc.). Also identify test 
locations with Arabic numerals (1,2,3, ... 1 .  Using the 
ID symbols from that sketch complete the table below that 
identifies processes or unit operations tested. 
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B. Process Information 

1. Provide a brief narrative description of the process. 
With as much detail as possible, (e.g., if a furnace or  
conveyor system is used, identify the type of unit) 
describe the equipment used for those operations tested. 
(Note: 
adequate, attach copy or reproduce here.) 

If process description provided in test report is 

ja fesb npf .  

. 



ProCeasID 

A 

Basis for data: 
(Indicate page/table NOS. in test report) 

For each process or operation tested and each test run 
note process capacity and operating rate during test. 

3 .  

Basis for activity F/P 
Fdtockmntcrids Roducts factor 

Basis for data: 
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C. Air Pollution Control System Tested 

1. For each air pollution control system pollution control 
system identified in A.O, note the following 

Note: Be as specific as possible in identifying APCD. For 
example, indicate "pulse jet fabric filter" rather than simply 
"fabric filter." 

2. For each system identified above, provide a narrative 
description. For fugitive systems describe capture 
techniques as well as the removal techniques (use a 
separate page if necessary) 
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3 .  Ueing the attached parameter list for guidance complete 
the table below. (Use additional pages as needed.) 
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D. sampling and Analysis Methods 

1. Complete the following table 



'1 
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2. If a method used was not a reference or conditional 
method, prwide a narrative discussion including any data 
manipulation needed to make results correspond to 
reference or conditional method results. 

.- 

3. Describe any deviations identified above. 

i 
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E. Emission Data Documentation 
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2. Tabulate pollutant maae flux ratee 
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3. Present example emi s s ion factor calculations below. 
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4 .  ,Tabulate emission factors 

b3006-4/971130 




