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1 .O 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 n  e m i s s i o n  s t u d y  a t  L e e  B r i c k  a n d  T i l e  

Company, i n  S a n f o r d ,  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 e  s t u d y  w a s  t o  d e t e r m i n e  v a r i o u s  e m i s s i o n  d a t a  

f r o m  t h e  k i l n / d r y e r  e x h a u s t s  ( f o u r  l o c a t i o n s )  u n d e r  

two o p e r a t i n g  c o n d i t i o n s .  The r e s u l t s  o f  t h i s  s t u d y  

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

s u p p o r t i n g  N e w  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  B u i l d i n g  B r i c k  a n d  S t r u c t u r a l  C l a y  I n d u s t r y .  

T h i s  s t u d y  was c o m m i s s i o n e d  a s  EMB P r o j e c t  No. 80-BRK- 

1, C o n t r a c t  No. 6 8 - 0 2 - 2 8 1 7 ,  Work A s s i g n m e n t  No. 2 2 .  

T e s t i n g  was c o n d u c t e d  u n d e r  two k i l n  f i r i n g  

c o n d i t i o n s :  l o w  a s h  c o a l  ( C o n d i t i o n  l), a n d  h i g h  a s h  

c o a l  ( C o n d i t i o n  2 ) .  T a b l e  1.1 p r e s e n t s  t h e  d i s t r i b u -  

t i o n  o f  t h e  v a r i o u s  t e s t s  c o n d u c t e d .  

A u x i l i a r y  d a t a  g a t h e r e d  f o r  e a c h  s o u r c e  i n c l u d e d  

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

f l o w r a t e s .  F i g u r e  1.1 p r e s e n t s  a p l a n  v i e w  o f  t h e  

f o u r  s a m p l i n g  l o c a t i o n s .  A l i s t  o f  t h e  p r o j e c t  p a r t i c -  

i p a n t . s  i s  p r e s e n t e d  i n  A p p e n d i x  A .  
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2 . 0  SUMMARY A N D  DISCUSSION OF RESULTS 

F o r  a l l  p a r t i c u l a t e ,  s u l f u r  o x i d e ,  n i t r o g e n  o x i d e ,  

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

Sample  Nos. 1, 2 ,  a n d  3 w e r e  c o l l e c t e d  d u r i n g  C o n d i t i o n  

1 ( l o w  a s h  c o a l )  a n d  S a m p l e  No. 4 d u r i n g  C o n d i t i o n  2 

( h i g h  a s h  c o a l ) .  F i e l d  d a t a  s h e e t s  a r e  p r e s e n t e d  i n  

A p p e n d i x  3. 

PARTICULATE EMISSIONS 

T a b l e  2 . 1  p r e s e n t s  a summary o f  t h e  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 n d  e m i s s i o n  r a t e s  f o r  e a c h  o f  t h e  f o u r  

s a m p l i n g  l o c a t i o n s .  A l l  r e s u l t s  f r o m  S a m p l e  Nos. 1, 2 ,  

a n d  3 r e p r e s e n t i n g  C o n d i t i o n  1 a r e  a v e r a g e d  f o r  e a c h  

l o c a t i o n ,  a n d  r e s u l t s  f r o m  S a m p l e  No. 4 ,  r e p r e s e n t i n g  

C o n d i t i o n  2 ,  a r e  shown s e p a r a t e l y .  C o n c e n t r a t i o n s  a r e  

p r e s e n t e d  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  ( g r / d s c f )  

a n d  m i l l i g r a m s  p e r  d r y  s t a n d a r d  c u b i c  m e t e r  ( m g / d s c m ) .  

E m i s s i o n  r a t e s  a r e  p r e s e n t e d  i n  p o u n d s  p e r  h o u r  ( l b / h r )  

a n d  k i l o g r a m s  p e r  h o u r  ( k g / h r ) .  

N o r t h  K i l n  

F i l t e r a b l e  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  f o r  S a m p l e  

Nos. 1, 2, a n d  3 r a n g e d  f r o m  0 . 1 3 3  t o  0 . 1 5 1  g r / d s c f  

( 3 0 5  t o  3 4 6  m g / d s c m )  a n d  a v e r a g e d  0 . 1 4 3  g r / d s c f  ( 3 2 8  

m g / d s c m ) .  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 s  r a n g e d  

f r o m  0 . 1 4 4  t o  0 . 1 6 1  g r / d s c f  ( 3 2 9  t o  368  m g / d s c m )  a n d  

a v e r a g e d  0 .155  g r / d s c f  ( 3 5 5  m g / d s c m ) .  The f i l t e r a b l e  

- 4 -  



TABLE 2 . 1 .  PARTICULATE CONCENTRATIONS A N D  EMISSION RATES 

s a m p l i n g  
Loeacion 

c o n e e n t r a t i a n  E m i s  
S t a c k  Gas 

S o m p l c  1 9 8 0  P a r a m e t e r s  
Numbcr" D a t e  F lawra te  Temp F i l t o r o b l c  T o t a l  F i l t e r a b l a  

d o c f m  F g r l d s c f  1 m g l d s e m  I g r l d s c f  l m g l d s c m  l b l h r  k g / h  

0 . 1 3 3  3 0 5  0 . 1 4 4  329 7.81 3 .54  1 1 - 9  6 , 8 4 0  5 2 0  

2 1 - 1 0  6 ,800  5 2 0  0 .146  3 3 4  0 . 1 6 1  3 6 8  8 - 5 1  3.86 

8 . 8 9  4.03 N o r t h  3 1-11 6 , 8 6 0  4 8 9  0 . 1 5 1  346  0 . 1 6 1  3 6 1  
Ki I" 

A v e r a g e  6 , 8 3 0  510 0 . 1 4 3  3 2 8  0 . 1 5 5  3 5 5  8.40 3 . 8 1  

4 1 - 1 2  7 , 2 8 0  4 9 6  0 . 1 9 0  4 3 4  0 . 1 9 0  4 3 6  11.8 5.36 

1 1 - 9  1 0 , 6 0 0  1 8 4  0 .035  8 0 . 1  0.031 8 5 . 4  3 .19  1 .45  

2 1-10 1 0 , 5 0 0  1 9 2  0 . 0 3 6  82 .4  0 . 0 3 1  84 .7  3 .24  1 .47  

3 1-11 1 0 , 1 0 0  1 9 7  0 .035  80.8 0.031 8 4 . 9  3 .05  1 .38  S O " t h  
K l l n  

A v e r a g e  1 0 , 4 0 0  1 9 1  0 . 0 3 5  8 1 . 1  0.031 8 5 . 0  3.16 1 .43  

4 1 - 1 2  1 0 , 5 0 0  1 9 2  0 .053  1 2 0  0 . 0 5 7  1 3 1  4.14  2 .15  

4 , 2 0 0  1 3 6  0 . 0 0 4  8 . 9 6  0 . 0 0 1  1 5 . 8  0 . 1 4 1  0.06 1 1 - 9  

2 1 - 1 0  

3 1-11 3 , 9 7 0  144 0.003 1 . 0 8  0 . 0 0 5  1 1 . 3  0.105 0.04 

4 , 2 3 0  1 3 0  0.004 9.80  0 .006  1 3 . 1  0 . 1 5 5  0 .07  

B o t t o m  
K l l n  

A v e r a g e  4 , 1 3 0  1 3 7  0.004 8 . 6 1  0 . 0 0 6  13.4 0 . 1 3 4  0.06 

1 6 . 5  0 .215  0.09 1 - 1 2  '1,230 1 4 4  0.006 13.6 0.001 

1 1 - 9  4 5 , 8 0 0  8 4 . 1  0 . 0 0 1  2 . 1 3  0 . 0 0 4  8 . 1 4  0 .366  0.16 

2 1 - 1 0  4 7 , 0 0 0  8 2 . 1  0 . 0 0 2  3 . 5 8  0.003 1 . 9 2  0.630 0 .28  

1 . 2 0  0.466 0.21 3 1-11 4 5 , 8 0 0  8 1 . 9  0 . 0 0 1  2 .71  0.003 
D r y e r  

7 . 7 5  0 . 4 8 1  0 .22  Average 4 6 , 2 0 0  8 2 . 7  0.001 2 . 8 1  0 .003  

4 1 - 1 2  4 5 , 7 0 0  8 3 . 9  0 . 0 0 1  2 . 5 2  0 . 0 0 4  8 . 0 1  0 . 4 3 0  0 .19  

S a m p l e  N o s .  1, 2 ,  a n d  3 were  c o l l e c t e d  d u r i n g  C o n d i t i o n  1 w i t h  S a m p l e  No. 4 c o l l e c t e d  d u r i n g  Condi 
s a n l p l i n g  l o c a t i o n s .  

- 5 -  



TABLE 2 . 1 .  PARTICULATE CUNCENTRATIONS A N 0  EMISSION RATES 

S a m p l i n g  
L o c a t i o n  

S t a c k  Gar c o n c e n t r a t i o n  Emission R e t e  
Sornplc  1 9 8 0  Parameters 
Numbor' D a t c  F I J v = o t B  T e m p  F i l e c r n b l c  T o t a l  F i l t e r a b l e  T o t e 1  

d r c f m  F g r / d s c f  1 m g l d a e m  g r / d s ~ f  m g l d r e m  l b l h r  k g / h r  l b / h r  k gl hr  

4 1 - 1 2  7 , 2 8 0  4 9 6  0 .190  4 3 4  0 . 1 9 0  4 3 6  11.8 5 . 3 6  1 1 . 9  5 . 3 9  

1 1 - 9  1 0 , 6 0 0  1 8 4  0 . 0 3 5  8 0 . 1  0 . 0 3 7  8 5 . 4  3 .19  1 . 4 5  3 . 4 0 '  1 . 5 4  

2 1-10 1 0 , 5 0 0  1 9 2  0.036 8 2 . 4  0 . 0 3 7  8 4 . 7  3 . 2 4  1 . 4 7  3.33 1 . 5 1  

3 1-11 1 0 , 1 0 0  1 9 7  0.035 8 0 . 8  0 . 0 3 7  8 4 . 9  3.05 1 . 3 8  3.20 1 . 4 5  
S O " t l l  

" I  1 .. 

Average 1 0 , 4 0 0  1 9 1  0.035 8 1 . 1  0 . 0 3 7  8 5 . 0  3 .16  1 . 4 3  3 . 3 1  1 . 5 0  

4 1 - 1 2  1 0 , 5 0 0  1 9 2  0 . 0 5 3  1 2 0  0 . 0 5 7  1 3 1  4 . 7 4  2 . 1 5  5 .16  2 . 3 4  

1 1 - 9  4 , 2 0 0  1 3 6  0 .004  8 . 9 6  0 . 0 0 7  1 5 . 8  0 . 1 4 1  0 . 0 6 4  0 . 2 4 8  0 . 1 1 3  

2 1-10 4,230 130 0 .004  9 . 8 0  0.006 1 3 . 1  0 . 1 5 5  0 . 0 7 0  0 .208  0 . 0 9 4  

3 1-11 3 , 9 7 0  144 0.003 7 . 0 8  0.005 1 1 . 3  0 . 1 0 5  0 . 0 4 8  0 . 1 6 8  0 . 0 7 6  
BoetOm 
Kiln 

A v e r a g e  4 , 1 3 0  1 3 7  0 . 0 0 4  8 . 6 1  0 . 0 0 6  1 3 . 4  0 . 1 3 4  0 . 0 6 1  0 . 2 0 8  0 . 0 9 4  

4 1 - 1 2  h , 2 3 0  1 4 4  0.006 1 3 . 6  0 . 0 0 7  1 6 . 5  0 . 2 1 5  0 . 0 9 8  0 . 2 6 1  O . l l S ,  

1 I 1 - 9  4 5 , 8 0 0  84.1 0.001 2 . 1 3  0.004 8.14 0 .366  0 .166  1 . 4 0  0 . 6 3 3  

2 1 - 1 0  4 7 , 0 0 0  8 2 . 1  0.002 3 . 5 8  0.003 7 . 9 2  0 . 6 3 0  0 . 2 8 6  1.39 0 . 6 3 2  

3 1-11 4 5 , 8 0 0  8 1 . 9  0 .001 2 . 7 1  0.003 7 . 2 0  0 .466  0 . 2 1 1  1 . 2 3  0 . 5 6 0  
D r y e r  

2 . 8 1  0.003 7 . 7 5  0 . 4 8 7  0 . 2 2 1  1 . 3 4  0 . 6 0 8  Avorage 4 6 , 2 0 0  8 2 . 7  0.001 

4 1 - 1 2  4 5 , 7 0 0  8 3 . 9  0 . 0 0 1  2 . 5 2  0 . 0 0 4  8.07 0.430 0 . 1 9 5  1 . 3 8  0.626 

- 
a m p l e  N O S .  1,  2 ,  and 3 were c o l l e c t e d  d u r i n g  C o n d i t i o n  1 w i t h  S a m p l e  No. 4 c o l l e c t e d  d v r i n g  C o n d i t i o n  2 , f o r  
. a m p l i n g  1 o c a e i o n s .  
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e m i s s i o n  r a t e  r a n g e d  f r o m  7 . 8 1  t o  8 . 8 9  l b / h r  ( 3 . 5 4  

t o  4 . 0 3  k g / h r )  a n d  a v e r a g e d  8 . 4 0  l b / h r  ( 3 . 8 1  k g / h r ) .  

The t o t a l  e m i s s i o n  r a t e  r a n g e d  f r o m  8 . 4 3  t o  9 . 4 4  l b / h r  

( 3 . 8 2  t o  4 . 2 8  k g / h r )  a n d  a v e r a g e d  9 . 0 8  l b / h r  ( 4 . 1 2  

k g / h r ) .  The f i l t e r a b l e  c o n c e n t r a t i o n  f o r  S a m p l e  No. 

4 was 0 . 1 9 0  g r / d s c f  ( 4 3 4  m g / d s c m ) .  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  w a s  0 . 1 9 0  g r / d s c f  ( 4 3 6  m g / d s c m ) .  

The f i l t e r a b l e  a n d  t o t a l  e m i s s i o n  r a t e s  w e r e  11 .8  l b / h r  

( 5 . 3 6  k g / h r )  a n d  1 1 . 9  l b / h r  ( 5 . 3 9  k g / h r ) ,  r e s p e c t i v e l y .  

S o u t h  K i l n  

D u r i n g  C o n d i t i o n  1, f i l t e r a b l e  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  r a n g e d  f r o m  0 . 0 3 5  t o  0 . 0 3 6  g r / d s c f  ( 8 0 . 1  t o  8 2 . 4  

m g l d s c m )  a n d  a v e r a g e d  0 . 0 3 5  g r / d s c f  ( 8 1 . 1  m g / d s c m ) .  

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 s  w e r e  0 . 0 3 7  g r / d s c f  f o r  

e a c h  s a m p l e  ( r a n g i n g  f r o m  8 4 . 7  t o  8 5 . 4  m g / d s c m ,  a v e r a g i n g  

8 5 . 0  mg/dscm!. T h e  f i l t e r a b l e  a n d  t o t a l  e m i s s i o n  r a t e s  

r a n g e d  f r o m  3 . 0 5  t o  3 . 2 4  l b / h r  ( 1 . 3 8  t o  1 . 4 7  k g / h r ) ,  

a n d  3 . 2 0  t o  3 . 4 0  l b / h r  ( 1 . 4 5  t o  1 . 5 4  k g / h r ) ,  r e s p e c t i v e l y ,  

a v e r a g i n g  3 . 1 6  l b / h r  ( 1 . 4 3  k g / h r )  a n d  3 . 3 1  l b / h r  ( 1 . 5 0  

k g / h r ) ,  r e s p e c t i v e l y .  The c o n c e n t r a t i o n s  o f  f i l t e r a b l e  

and  t o t a l  p a r t i c u l a t e  f o r  S a m p l e  No. 4 w e r e  0 . 0 5 3  g r / d s c f  

(120 m g / d s c m )  a n d  0 . 0 5 7  g r j d s c f  ( 1 3 1  mg/dscm),  r e s p e c t i v e l y .  

The f i l t e r a b l e  a n d  t o t a l  e m i s s i o n  r a t e s  w e r e  4 . 7 4  l b / h r ,  

( 2 . 1 5  k g / h r )  a n d  5 . 1 6  l b / h r  ( 2 . 3 4  k g / h r ) ,  r e s p e c t i v e l y .  
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B o t t o m  K i l n  

F i l t e r a b l e  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  f o r  Sample 

N o s .  1 ,  2 ,  a n d  3 r a n g e d  f r o m  0 . 0 0 3  t o  0 . 0 0 4  g r / d s c f  

( 7 . 0 8  t o  9 . 8 0  mg/dscrn)  a n d  a v e r a g e d  0 . 0 0 4  g r / d s c f  

( 8 . 6 1  m g / d s c m ) .  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 s  

r a n g e d  f r o m  0 . 0 0 5  t o  0 . 0 0 7  g r / d s c f  ( 1 1 . 3  t o  15.8 

mg/dscm)  a v e r a g i n g  0 , 0 0 6  g r / d s c f  ( 1 3 . 4  m g / d s c m ) .  

The e m i s s i o n  r a t e s  o f  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  

r a n g e d  f r o m  0 . 1 0 5  t o  0 .155  l b / h r  ( 0 . 0 4 8  t o  0 . 0 7 0  

k g / h r )  a n d  0 . 1 6 8  t o  0 . 2 4 8  l b / h r  (0 .076  t o  0.113 kg / l i r  

r e s p e c t i v e l y ,  a v e r a g t n g  0 . 1 3 4  l b l h r  ( 0 . 0 6 1  k g / h r )  and 

0 . 2 0 8  l b / h r  ( 0 . 0 9 4  k g / h r ) ,  r e s p e c t i v e l y ,  For Sample 

No.  4 t h e  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  c o n c e n t r a t  

w e r e  0 .006  g r / d s c f  ( 1 3 . 6  m g / d s c m )  a n d  0 . 0 0 7  g r / d s c f  

( 1 6 . 5  m g / d s c m ) ,  r e s p e c t i v e l y .  The e m i s s i o n  r a t e s  of 

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  w e r e  0 . 2 1 5  l b / h r  

( 0 . 0 9 8  k g / h r )  a n d  0 . 2 6 1  l b / h r  ( 0 . 1 1 8  k g / h r ) ,  r e s p e c t i 1  

D r y e r  S t a c k  

F i l t e r a b l e  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  f o r  Sample 

Nos. 1, 2 ,  a n d  3 r a n g e d  f r o m  0 . 0 0 1  t o  0 . 0 0 2  g r / d s c f  

( 2 . 1 3  t o  3 . 5 8  m g / d s c m )  a n d  a v e r a g e d  0 .001  g r / d s c f  (2 .  

m g / d s c m ) .  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 s  r a n g e d  f r  

0 . 0 0 3  t o  0 . 0 0 4  g r / d s c f  ( 7 . 2 0  t o  8 . 1 4  m g / d s c m )  a n d  

a v e r a g e d  0 . 0 0 3  g r / d s c f  ( 7 . 7 5  m g / d s c m ) .  The e m i s s i o n  

r a t e s  f o r  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  r a n g e d  f rc  

0 . 3 6 6  t o  0 . 6 3 0  l b / h r  ( 0 . 1 6 6  t o  0 .286  k g / h r )  and  1 . 2 3  
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B o t t o m  K i l n  

F i l t e r a b l e  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  f o r  S a m p l e  

N o s .  1, 2 ,  a n d  3 r a n g e d  f r o m  0 . 0 0 3  t o  0 . 0 0 4  g r / d s c f  

( 7 . 0 8  t o  9 . 8 0  m g / d s c m )  a n d  a v e r a g e d  0 . 0 0 4  g r / d s c f  

( 8 . 6 1  mg/dscm) .  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 s  

r a n g e d  f r o m  0 . 0 0 5  t o  0 . 0 0 7  g r / d s c f  ( 1 1 . 3  t o  1 5 . 8  

m g / d s c m )  a v e r a g i n g  0 . 0 0 6  g r / d s c f  ( 1 3 . 4  m g l d s c m ) .  

The e m i s s i o n  r a t e s  o f  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  

r a n g e d  f r o m  0 . 1 0 5  t o  0 . 1 5 5  l b / h r  ( 0 . 0 4 8  t o  0 . 0 7 0  

k g / h r )  a n d  0 . 1 6 8  t o  0 . 2 4 8  l b / h r  ( 0 . 0 7 6  t o  0 . 1 1 3  k g / l i r )  

r e s p e c t i v e l y ,  a v e r a g i n g  0 . 1 3 4  l b / h r  ( 0 . 0 6 1  k g / h r )  a n d  

0.208 l b / h r  ( 0 . 0 9 4  k g / h r ) ,  r e s p e c t i v e l y .  F o r  S a m p l e  

No. 4 t h e  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  c o n c e n t r a t i o n s  

w e r e  0 .006  g r / d s c f  ( 1 3 . 6  m g / d s c m )  a n 3  0 . 0 0 7  g r / d s c f  

( 1 6 . 5  m g / d s c m ) ,  r e s p e c t i v e l y .  The e m i s s i o n  r a t e s  o f  

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  w e r e  0 . 2 1 5  l b / h r  

( 0 . 0 9 8  k g / h r )  a n d  0 . 2 6 1  l b / h r  ( 0 . 1 1 8  k g / h r ) ,  r e s p e c t i v e l y .  

D r y e r  S t a c k  

F i l t e r a b l e  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  f o r  S a m p l e  

Nos.  1, 2 ,  a n d  3 r a n g e d  f r o m  0 . 0 0 1  t o  0 . 0 0 2  g r / d s c f  

( 2 . 1 3  t o  3 . 5 8  mg/dscm)  a n d  a v e r a g e d  0 .001  g r / d s c f  ( 2 . 8 1  

m g / d s c m ) .  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 s  r a n g e d  f r o m  

0 . 0 0 3  t o  0 . 0 0 4  g r / d s c f  ( 7 . 2 0  t o  8 . 1 4  m g / d s c m )  a n d  

a v e r a g e d  0 .003  g r / d s c f  ( 7 . 7 5  m g / d s c m ) .  The e m i s s i o n  

r a t e s  f o r  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  r a n g e d  f r o m  

0 . 3 6 6  t o  0 . 6 3 0  l b / h r  ( 0 . 1 6 6  t o  0 . 2 8 6  k g / h r )  a n d  1 . 2 3  
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t o  1 . 4 0  l b / h r  ( 0 . 5 6 0  t o  0 .633  k g / h r )  r e s p e c t i v e l y ,  

a v e r a g i n g  0 . 4 8 7  l b / h r  ( 0 . 2 2 1  k g / h r )  and  1 . 3 4  l b / h r  

( 0 . 6 0 8  k g / h r ) ,  r e s p e c t i v e l y .  The 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  c o n c e n t r a t i o n s  for S a m p l e  No. 4 

w e r e  0 . 0 0 1  g r / d s c f  ( 2 . 5 2  m g / d s c m )  a n d  0 . 0 0 4  g r / d s c f  

( 8 . 0 7  mg/dscm),  r e s p e c t i v e l y .  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  w e r e  0 . 4 3 0  l b / h r  (0 .195  

k g / h r )  a n d  1.38 l b / h r  ( 0 . 6 2 6  k g / h r ) ,  r e s p e c t i v e l y .  

E x a m i n a t i o n  o f  t h e  d a t a  r e v e a l s  a h i g h  d e g r e e  o f  

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

a t  e a c h  s a m p l i n g  l o c a t i o n .  A d d i t i o n a l l y ,  f l o w r a t e s  

a r e  q u i t e  c o n s i s t e n t  a t  e a c h  l o c a t i o n ,  e v e n  b e t w e e n  

t h e  two c o n d i t i o n s .  

The  s i n g l e  r u n  u n d e r  C o n d i t i o n  2 s h o w s  h i g h e r  t o t a l  

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

t h e  t h r e e  r u n s  u n d e r  C o n d i t i o n  1 f o r  e a c h  l o c a t i o n .  

The i n c r e a s e  i n  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 s  f r o m  

C o n d i t i o n  1 t o  C o n d i t i o n  2 r a n g e s  f r o m  1 6 . 7 - p e r c e n t  

a t  t h e  b o t t o m  k i l n  l o c a t i o n  t o  5 4 . 1 - p e r c e n t  a t  

t h e  s o u t h  k i l n  l o c a t i o n .  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  i n c r e a s e d  i n  C o n d i t i o n  '2 f r o m  C o n d i t i o n  1 

f r o m  2 . 8 - p e r c e n t  a t  t h e  d r y e r  s t a c k  t o  5 6 - p e r c e n t  a t  

t h e  s o u t h  k i l n  s t a c k .  



E X H A U S T  G A S  C O M P O S I T I O N  

T a b l e  2 . 2  d i s p l a y s  t h e  e x h a u s t  g a s  c o m p o s i t i o n  

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

l o c a t i o n .  I n i t i a l l y ,  f o u r  d e t e r m i n a t i o n s  o f  c a r b o n  

d i o x i d e ,  o x y g e n ,  a n d  c a r b o n  m o n o x i d e  were made , '  

o n e  f o r  e a c h  s a m p l i n g  l o c a t i o n .  The  Orsa t  a n a l y s e s  

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

d e t e c t  e i t h e r  c a r b o n  d i o x i d e  o r  c a r b o n  m o n o x i d e  i n  

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

t h e  f i r s t  p a r t i c u l a t e  r u n .  F o l l o w i n g  t h i s  a n a l y s i s  

n o  s u b s e q u e n t  s a m p l e s  were c o l l e c t e d  a t  t h e s e  l o c a t  

The v a l u e s  o b t a i n e d  f r o m  t h e  f i r s t  s a m p l e  w e r e  u s e d  

f o r  a l l  r e m a i n i n g  t e s t s .  S a m p l e s  were t a k e n  f o r  g a  

c o m p o s i t i o n  a n d  a n a l y z e d  s i m u l t a n e o u s l y  w i t h  e a c h  

p a r t i c u l a t e  r u n  a t  t h e  n o r t h  a n d  s o u t h  k i i n s .  

SULFUR OXIDES 

T a b l e  2 .3  p r e s e n t s  t h e  s u l f u r  o x i d e s  r e s u l t s .  

C o n c e n t r a t i o n s  o f  s u l f u r  d i o x i d e  a r e  p r e s e n t e d  i n  p 

p e r  m i l l i o n  (ppm) a n d  e m i s s i o n  r a t e s  i n  p o u n d s  p e r  

h o u r  ( l b / h r )  a n d  k i l o g r a m s  p e r  h o u r  ( k g / h r ) .  Conce 

t i o n s  r ' a n g e d  f r o m  l e s s  t h a n  3 .65  ppm a t  t h e  b o t t o m  

k i l n  t o  3 6 . 5  ppm a t  t h e  n o r t h  k i l n .  E m i s s i o n  r a t e s  

r a n g e d  f r o m  l e s s  t h a n  0 . 1 5 1  l b / h r  ( 0 . 0 6 8  k g / h r )  a t  

t h e  b o t t o m  k i l n  t o  6 . 1 0  l b / h r  ( 2 . 7 7  k g / h r )  a t  t h e  d 

s t a c k .  
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E X H A U S T  G A S  COMPOSITION 

T a b l e  2 . 2  d i s p l a y s  t h e  e x h a u s t  g a s  c o m p o s i t i o n  

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

l o c a t i o n .  I n i t i a l l y ,  f o u r  d e t e r m i n a t i o n s  o f  c a r b o n  

d i o x i d e ,  o x y g e n ,  and c a r b o n  m o n o x i d e  w e r e  m a d e , '  

o n e  f o r  e a c h  s a m p l i n g  l o c a t i o n .  The  Orsat a n a l y s e s  

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

d e t e c t  e i t h e r  c a r b o n  d i o x i d e  o r  c a r b o n  m o n o x i d e  i n  t h e  

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

t h e  f i r s t  p a r t i c u l a t e  r u n .  F o l l o w i n g  t h i s  a n a l y s i s ,  

no s u b s e q u e n t  s a m p l e s  w e r e  c o l l e c t e d  a t  t h e s e  l o c a t i o n s .  

The v a l u e s  o b t a i n e d  f r o m  t h e  f i r s t  s a m p l e  w e r e  u s e d  

f o r  a l l  r e m a i n i n g  t e s t s .  S a m p l e s  w e r e  t a k e n  f o r  g a s  

c o m p o s i t i o n  a n d  a n a l y z e d  s i m u l t a n e o u s l y  w i t h  e a c h  

p a r t i c u l a t e  r u n  a t  t h e  n o r t h  a n d  s o u t h  k i l n s .  

S U L F U R  OXIDES 

T a b l e  2 . 3  p r e s e n t s  t h e  s u l f u r  o x i d e s  r e s u l t s .  

C o n c e n t r a t i o n s  o f  s u l f u r  d i o x i d e  a r e  p r e s e n t e d  i n  p a r t s  

p e r  m i l l i o n  (ppm) a n d  e m i s s i o n  r a t e s  i n  p o u n d s  p e r  

h o u r  ( l b / h r )  a n d  k i l o g r a m s  p e r  h o u r  ( k g / h r ) .  C o n c e n t r a -  

t i o n s  r a n g e d  f r o m  l e s s  t h a n  3 . 6 5  ppm a t  t h e  b o t t o m  

k i l n  t o  3 6 . 5  ppm a t  t h e  n o r t h  k i l n .  E m i s s i o n  r a t e s  

r a n g e d  f r o m  l e s s  t h a n  0 . 1 5 1  l b / h r  (0 .068  k g / h r )  a t  

t h e  b o t t o m  k i l n  t o  6 . 1 0  l b / h r  ( 2 . 7 7  k g / h r )  a t  t h e  d r y e r  

s t a c k .  
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T A B L E  2.2. EXHAUST GAS COMPOSITION 

Carbon O x y g e n  Carbon 
D i o x i d e  l l o n a n i d e  

N i t r o g e n  a n d  
Other Inerr8 

1 5.95 3.3 16.1 <o. 1 80.6 

2 5.69 3.4 16.4 c o . 1  80.2 

North 3 6.59 3 . 2  16.3 <0.1 8 0 . 5  
Kiln 

A v e r a g e  6 . 0 8  3 . 3  1 6 . 3  <o. 1 80.4 

4 5.31 3.5 16.2 <0.1 80.3 

1 2.45 0.7 19.5 <0.1 19.8 

2 2.57 1.0 1 9 . 0  co.1 80.0 

S o u t h  3 3.27 1.1 18.7 co.1 80.2 

A v e r a g e  2.76 0.93 19.1 <0.1 80.0 

4 1.99 1.0 18.8 <0.1 80.2 

xi 1" 

1 0.747 'CO. I 2 0 . 2  <o. 1 79.8 

2" 0.654 <a .  1 20.2 <0.1 79.8 

Bottom 3 Q  1.476 10.1 20.2 <o. I 79.8 
Kiln 

A v e r a g e  0.959 < a .  1 20.2 <0.1 79.8 

4" 0.402 <0.1 20.2 <o. 1 79.8 

~ ~ ~~~ 

1 2 . 9 4  <0.1 20.4 a . 1  

2 2  2.79 <o. 1 2 0 . 4  <o. 1 

D r y e r  3a  3.49 .:a. 1 20.4 <0.1 

79.6 

79.6 

79.6 

Average  3.07 <o. 1 20.4 <o. 1 79.6 

4" 2.19 <o. 1 20.4 <O.l 79.6 

' S i n c e  t h e  i n i t i a l  O r s a t  analyses i n d i c a t e d  n o  c o m b u s r i o n  g a s e s  a t  t h i s  
l o c n c i o n ,  s a m p l e s  w e r e  n o t  collcsted d u r i n g  Runs 2, 3 ,  and 4. T h e r e f o r e ,  
v a l u e s  from t h e  f i r s t  t e s t  w e r e ~ u s e d  f o r  the r e m a i n i n g  t e s t s .  
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A l t h o u g h  t h e  r e p r o d u c i b i l i t y  o f  t h e s e  v a l u e s  i s  

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

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

c o n c e n t r a t i o n s  f o r  e a c h  l o c a t i o n  i s  l o g i c a l .  S u l f u r  

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

t h e  w a s t e  h e a t  e x h a u s t  o f  t h e  k i l n .  The w a s t e  h e a t  

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

f r o m  t h e  k i l n  f i r i n g  z o n e .  A l t h o u g h  p a r t i c u l a t e  

c o u l d  p o s s i b l y  s e t t l e  o u t  i n  t h e  k i l n  a n d  d u c t w o r k  

l e a d i n g  t o  t h e  d r y e r ,  s u l f u r  d i o x i d e , b e i n g  a g a s ,  

w o u l d  b e  c a r r i e d  o v e r .  T h e r e f o r e ,  e v e r y t h i n g  e l s e  b e i n g  

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

b e  e x p e c t e d  t o  b e  a b o u t  t h e  same a t  t h e  w a s t e  h e a t  

i n t a k e  i n  t h e  d r y e r  a s  i n  t h e  f i r i n g  z o n e .  H o w e v e r ,  

when t h e  a d d i t i o n  o f  d i l u t i o n  a i r  i s  c o n s i d e r e d ,  i t  i s  

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

c o n c e n t r a t i o n s  t h a n  m e a s u r e d  i n  t h e  n o r t h  k i l n  s t a c k .  

G i v e n  t h a t  t h e  f l o w r a t e  i n  t h e  d r y e r  s t a c k  w a s  much 

h i g h e r  t h a n  a n y  o f  t h e  o t h e r  s t a c k s ,  t h e  mass e m i s s i o n  

o f  s u l f u r  d i o x i d e  was h i g h e s t  a t  t h e  d r y e r .  The s u l f u r  

d i o x i d e  f o u n d  a t  t h e  n o r t h  a n d s o u t h  k i l n  i s  f r o m  a 

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

g a s e s  f r o m  t h e  c o a l .  A s  e x p e c t e d ,  m o r e  s u l f u r  d i o x i d e  

was d e t e c t e d  a t  t h e  n o r t h  kiln t h a n  t h e  s o u t h  k i l n  

b e c a u s e  t h e  n o r t h  k i l n  s t a c k  e x h a u s t s  t h e  a c t u a l  b u r n i n g  

z o n e  o f  t h e  k i l n , w h e r e a s  t h e  s o u t h  k i l n  s t a c k  e x h a u s t s  

- 12 - 



t h e  e n t r a n c e  t o  t h e  b u r n i n g  z o n e  i n  t h e  t u n n e l .  

N I T R O G E N  OXIDES 

A summary o f  n i t r o g e n  o x i d e s  r e s u l t s  i s  

p r e s e n t e d  i n  T a b l e  2 . 4 .  C o n c e n t r a t i o n s  a r e  g i v e n  

i n  p a r t s  p e r  m i l l i o n  (ppm) a n d  e m i s s i o n  r a t e s  a r e  i n  

p o u n d s  p e r  h o u r  ( l b / h r )  a n d  k i l o g r a m s  p e r  h o u r  ( k g / h .  

S i n g l e  n i t r o g e n  o x i d e s  s a m p l e s  w e r e  t a k e n  a t  e a t  

l o c a t i o n .  C o n c e n t r a t i o n s  r a n g e d  f r o m  14 .5  ppm a t  

t h e  d r y e r  s t a c k  t o  1 3 4  ppm a t  t h e  n o r t h  k i l n .  E m i s s  

r a t e s  r a n g e d  f r o m  2 . 1 2  l b / h r  ( 0 . 9 6 3  k g / h r )  a t  t h e  bo 

k i l n  t o  6 . 5 8  l b l h r  ( 2 . 9 9  k g / h r )  a t  t h e  n o r t h  k i l n .  

S i n c e  n i t r o g e n  o x i d e s  f o r m a t i o n  i s  p r o p o r t i o n a l  t o  

t e m p e r a t u r e ,  i t  was e x p e c t e d  t h a t  t h e  h i g h e s t  levels 

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

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

f o u r  l o c a t i o n s .  S i m i l a r l y ,  t h e  l o w e s t  c o n c e n t r a t i o n  

o f  n i t r o g e n  o x i d e s  w a s  f o u n d  a t  t h e  d r y e r  s t a c k ,  

w h i c h  was a l s o  t h e  c o o l e s t  o f  t h e  f o u r  l o c a t i o n s .  

P A R T I C L E  S I Z E  

T a b l e s  C - 1  a n d  C - 2  i n  A p p e n d i x  C d i s p l a y  t h e  pal 

s i z e  d i s t r i b u t i o n  a t  t h e  n o r t h  k i l n  u n d e r  C o n d i t i o n s  

a n d  2 ,  r e s p e c t i v e l y .  B o t h  d i s t r i b u t i o n s  a r e  g r a p h i c 2  

d i s p l a y e d  i n  F i g u r e s  2 . 1  a n d  2 . 2 ,  r e s p e c t i v e l y .  The 

p a r t i c l e  s i z e  d i s t r i b u t i o n  i s  n e a r l y  t h e  same f o r  b o  

c b n d i t i o n s .  D u r i n g  C o n d i t i o n  1,  a p p r o x i m a t e l y  50- 

p e r c e n t  o f  t h e  p a r t i c l e s  w e r e  7 . 7  m i c r o n s  o r  l e s s ,  

- 1 3  - 
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w h e r e a s  i n  C o n d i t i o n  2 ,  5 0 - p e r c e n t  o f  t h e  p a r t i c l e s  

were  9 . 0  m i c r o n s  or l e s s .  

T a b l e s  C - 3  a n d  C-4  i n  A p p e n d i x  C d i s p l a y  t h e  

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

C o n d i t i o n s  1 and 2 ,  r e s p e c t i v e l y .  T h e s e  d i s t r i b u t i  

a r e  g r a p h i c a l l y  d i s p l a y e d  i n  F i g u r e  2 . 3 .  In c o m p a r i  

t h e s e  two c o n d i t i o n s  a t  t h i s  l o c a t i o n ,  i t  i s  f o u n d  

t h a t  C o n d i t i o n  1 r e s u l t e d  i n  p a r t i c l e  s i z e s  w h i c h  

were  s o m e w h a t  e v e n l y  b a l a n c e d  o v e r  t h e  d i s t r i b u t i o n  

s p e c t r u m .  P a r t i c l e  s i z e s  f o r  C o n d i t i o n  2 were  r e l a t  

l a r g e  i n  d i a m e t e r .  D u r i n g  C o n d i t i o n  1 ,  a p p r o x i m a t e 1  

5 0 - p e r c e n t  o f  t h e  p a r t i c l e s  w e r e  7 . 0  m i c r o n s  o r  l e s s  

w h i l e  d u r i n g  C o n d i t i o n  2, a p p r o x i m a t e l y  7 6 - p e r c e n t  

w e r e  1 . 7  m i c r o n s  or l a r g e r .  

P a r t i c l e  s i z i n g  r u n s  were  c o n d u c t e d  a t  t h e  b o t t  

k i l n  and  d r y e r  l o c a t i o n s ,  b u t  d u e  t o  e x t r e m e l y  low 

p a r t i c u l a t e  l e v e l s  f o r  t h e s e  two l o c a t i o n s ,  a n  a c c u r  

d e t e r m i n a t i o n  o f  t h e  s i z e  d i s t r i b u t i o n  was n o t  p o s s i  

VISIBLE E M I S S I O N S  

A summary o f  v i s i b l e  e m i s s i o n s  i s  f o u n d  i n  A p p f  

B - 3 .  A t  t h e  n o r t h  k i l n  d u r i n g  C o n d i t i o n  1, o p a c i t i e  

r a n g e d  f r o m  5 t o  2 3 - p e r c e n t ,  b a s e d  on 6 - m i n u t e  a v e r a  

For C o n d i t i o n  2, o p a c i t i e s  r a n g e  f r o m  1 6  t o  4 3 - p e r C e  

a l s o  b a s e d  o n  6 - m i n u t e  a v e r a g e s .  F o r  t h e  s o u t h  k i l n  

d u r i n g  C o n d i t i o n  1,  o p a c i t i e s  r a n g e d  f r o m  0 t o  1 3 - p f  

- 1 7  - 
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w h i l e  C o n d i t i o n  2 o p a c i t i e s  r a n g e d  f r o m  7 t o  2 0 - p e r c  

b o t h  b a s e d  o n  6 - m i n u t e  a v e r a g e s .  

CLAY A N D  COAL SAMPLES 

T a b l e  2 . 5  d i s p l a y s  t h e  r e s u l t s  o f  t h e  a n a l y s e s  

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

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

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

4 . 1  t o  4 . 4 - p e r c e n t ,  a n d  a v e r a g e d  4 .  3 - p e r c e n t .  D u r i n g  

C o n d i t i o n  2 ,  t h e  a s h  c o n t e n t  w a s  6 . 9 - p e r c e n t .  The 

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

C o n d i t i o n  1 r a n g e d  f r o m  0 . 7 0  t o  0 . 8 2 - p e r c e n t ,  a n d  

a v e r a g e d  0 . 7 6 - p e r c e n t .  The  s u l f u r  c o n t e n t  was  0 . 6 4 -  

p e r c e n t  d u r i n g  C o n d i t i o n  2 .  The  s u l f u r  c o n t e n t  of  

t h e  c l a y  s a m p l e  w a s  0 . 0 4 - p e r c e n t .  

T h e  a s h  c o n t e n t  o f  t h e  c o a l  was 3 8 - p e r c e n t  h i g h  

f o r  C o n d i t i o n  2 t h a n  t h e  a v e r a g e  o f  t h e  t h r e e  s a m p l e  

a c q u i r e d  d u r i n g  C o n d i t i o n  1 The  s u l f u r  a n a l y s i s  r e  

a 1 9 - p e r c e n t  d e c r e a s e  f r o m  C o n d i t i o n  1 t o  C o n d i t i o n  

S i n c e  t h e  c l a y  s a m p l e  was a c q u i r e d  f r o m  b r i c k  

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

c o n t e n t  o f  t h e  " r aw"  c l a y  i s  unknown.  However ,  t h e  

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

r e s p e c t  t o  t h e  s u l f u r  c o n t e n t  o f  t h e  c o a l .  

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

u s e d  f o r  a l l  d a t a  r e d u c t i o n  a r e  p r e s e n t e d  i n  Append i  

D a n d  E ,  r e s p e c t i v e l y .  

- 19 - 



T A B L E  2 . 5 .  COAL AND CLAY SAMPLES, ASH AND SULFUR ANALYSES 

P e r c e n t  Ash P e r c e n t  S u l f u r  

Run 1 4 . 4  0 . 7 5  

Run 2 

Run 3 
C o a l  

4 . 3  

4 . 1  

0.70 

0.82 

~~ ~ 

A v e r a g e  4 . 3  0 . 7 6  

C l a y  _ _ _  0 . 0 4  

- 2 0  - 



3.0 PROCESS DESCRIPTION AND OPERATION 
( P r o v i d e d  by E n e r g y  a n d  E n v i r o n m e n t a l  A n a l y s i s ,  I n c . )  

Lee B r i c k  a n d  T i l e  s t a r t e d  o p e r a t i o n  i n  1 9 4 6 .  

The new f u l l y  a u t o m a t e d  p l a n t  was b u i l t  i n  1 9 7 6 ;  t h i s  

f a c i l i t y  u t i l i z e s  o n e  t u n n e l  k i l n  a n d  o n e  d r y e r .  

The p l a n t  o p e r a t e s  24 h o u r s  p e r  d a y ,  s e v e n  d a y s  

p e r  w e e k ,  w i t h  a two t o  s i x  week  s h u t d o w n  for p l a n t  

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

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

The b u i l d i n g  b r i c k  p r o c e s s  i s  a v e r y  s t e a d y  o p e r a -  

t i o n  w i t h o u t  a n y  t y p i c a l  v a r i a t i o n s  i n  p r o d u c t i o n .  

The n o r m a l  p r o d u c t i o n  r a t e  f o r  L e e  B r i c k  i s  9 6 , 7 6 8  

b r i c k  p e r  d a y ;  t h e  d e s i g n  maximum c a p a c i t y  i s  1 1 6 , 9 2 8  

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

u s e d .  

The p r o c e s s e s  o f  i n t e r e s t  i n  t h e  b u i l d i n g  b r i c k  

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

c u r e "  t h e  b r i c k .  T h e s e  two s o u r c e s  a r e  b e i n g  s t u d i e d  I, 

a s  a s i n g l e  u n i t  p r o c e s s .  T h e r e  a r e  no  c o n t r o l s  u t i l i z e d  

a t  L e e  B r i c k ,  b u t  t h i s  f a c i l i t y  w i l l  p r o v i d e  d a t a  for 

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

d i f f e r e n t  a s h  c o n t e n t .  

PROCESS DESCRIPTION 

F i g u r e  3.1. d e m o n s t r a t e s  t h e  b a s i c  s t e p s  u t i l i z e d  

i n  t h e  p r o d u c t i o n  o f  b u i l d i n g  b r i c k  a t  L e e  B r i c k  a n d  

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

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

pug  m i l l  o n  a b e l t  c o n v e y o r .  W a t e r  i s  a d d e d  t o  t h e  

r a w  m a t e r i a l  a n d  t h e n  m i x e d  i n  t h e  pug  m i l l  u n t i l  

- t h e  p r o p e r  c o n s i s t e n c y  i s  r e a c h e d .  The m a t e r i a l  i s  

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

m i l l  t o  r emove  a n y  b u b b l e s  o r  a i r  h o l e s .  T h i s  

m i x t u r e  i s  e x t r u d e d  i n  a c o n t i n u o u s  c o l u m n  o n t o  a 

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

c u t t i n g  m a c h i n e .  O d d - s i z e d  b r i c k  a r e  r e t u r n e d  t o  

t h e  pug  m i l l  b y  a n o t h e r  c o n v e y o r ,  w h e r e  t h e y  a r e  

r e w o r k e d  i n t o  t h e  r a w  m a t e r i a l .  

The u n f i r e d  ( g r e e n )  b r i c k  c o n t i n u e s  o n  t h e  c o n v e y o r  

a n d  may o r  may n o t  b e  g l a z e d  ( d u r i n g  t h e  t e s t i n g  p r o g r a m  

no g l a z i n g  was d o n e ) .  The b r i c k s  a r e  t h e n  s t a c k e d  

o n  t h e  k i l n  c a r s  i n  t w o  s t a c k s  b y  a n  a u t o m a t i c  h a c k e r .  

E a c h  k i l n  c a r  ( w a r e )  h o l d s  8 , 0 6 4  b r i c k s  ( 3  1/2" x 8 "  

x 2 1 1 4 " ) .  

From t h e  l o a d i n g  a r e a ,  k i l n  c a r s  a r e  moved t o  a 

h o l d i n g  s t a t i o n ,  w h e r e  t h e y  s i t  u n t i l  t h e y  a r e  moved 

i n t o  t h e  d r y e r .  T h e r e  a r e  a l w a y s  c a r s  i n  t h e  h o l d i n g  

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

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

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

l i n e  d u r i n g  t h e  d a y .  
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The  t u n n e l  d r y e r  c a n  h o l d  u p  t o  24 ca r s .  The 

b r i c k  r e m a i n  i n  t h e  d r y e r  f o r  4 8 - h o u r s  b e f o r e  

e n t e r i n g  t h e  k i l n .  W a s t e  h e a t  i s  d r a w n  f r o m  t h e  

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

b r i c k .  

The t u n n e l  k i l n  c a n  accommoda te  2 1  c a r s .  The 

movement  o f  t h e  c a r s  t h r o u g h o u t  t h e  k i l n  i s  n o t  

c o n t i n u o u s ;  t h e y  a r e  moved i n t e r m i t t e n t l y ,  o r  

i n d e x e d .  E a c h  c a r  i s  i n d e x e d  o n e - h a l f  i t s  l e n g t h  

e v e r y  h o u r .  T h i s  a l l o w s  t h e  h e a t  f r o m  t h e  b u r n e r s  

t o  b e  d i r e c t e d  b e t w e e n  t h e  c a r s  a n d  b e t w e e n  t h e  

s t a c k s  o f  b r i c k  o n  e a c h  c a r .  

The  k i l n  i s  f i r e d  b y  a t o t a l  o f  47 b u r n e r s .  

L e e  B r i c k  u s e s  a s i d e - f i r i n g  c o n f i g u r a t i o n .  The 

k i l n  c a n  u s e  n a t u r a l  g a s ,  No. 2 f u e l  o i l  o r  c o a l  

a s  i t s  p r i m a r y  f u e l .  S e v e r a l  c r o w n  b u r n e r s  e n s u r e  

e v e n  h e a t i n g  t h r o u g h o u t  t h e  t o p  o f  t h e  k i l n  a n d  

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

The b u r n e r s  u s e d  f o r  o i l  a n d  g a s  a r e  t h e  same; 

h o w e v e r ,  t h e  b u r n e r  n o z z l e s  a r e  d i f f e r e n t  f o r  t h e  

two  t y p e s  o f  f u e l .  D i f f e r e n t  b u r n e r s ,  h o w e v e r ,  a r e  

' n e e d e d  f o r  c o a l - f i r i n g .  When f i r i n g  w i t h  c o a l ,  

o n l y  h a l f  t h e  number  o f  s i d e  b u r n e r s  a r e  n e e d e d  b e c  

t h e y  f i r e  a c r o s s  t h e  e n t i r e  w i d t h  o f  t h e  k i l n  a s  

o p p o s e d  t o  g a s / o i l  f i r i n g .  The b u r n e r s  i n  t h e  l a t t  

c a s e  f i r e  j u s t  h a l f - w a y  a c r o s s  t h e  k i l n ,  t h u s ,  

- 2 4  - 



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

k i l n .  D u r i n g  c o a l - f i r i n g ,  t h e  f i r s t  p a i r  o f  s i d e  

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

e n v i r o n m e n t  f o r  c o a l  c o m b u s t i o n .  C u r r e n t l y ,  n o r m a l  

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

b u r n e r  p a i r s  t o  u s e  g a s .  T h i s  p r o c e d u r e  was e s t a b -  

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

a c c o m p l i s h e d  d u r i n g  t h e  b u r n i n g  o f  8 1 / 2 - p e r c e n t  a s h  

c o a l .  T h e s e  e a r l y  t e s t s  showed  t h a t  f i v e  b u r n e r  

p a i r s  h a d  t o  f i r e  g a s  t o  e n a b l e  t h e  k i l n ' s  p a r t i c -  

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

A s  t h e  c a r s  move t h r o u g h  t h e  f i r i n g  z o n e ,  t h e  

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

imum o f  a p p r o x i m a t e l y  2000F. A f t e r  t h e  f i r i n g  z o n e ,  

t h e  b r i c k  move i n t o  t h e  c o o l i n g  z o n e  o f  t h e  k i l n .  

A m b i e n t  a i r  i s  d r a w n  i n t o  t h e  k i l n ,  p a s s e d  o v e r  t h e  

h o t  b r i c k s ,  a n d  t h e n  t h i s  h e a t e d  a i r  i s  p a s s e d  t o  t h e  

d r y e r .  

When t h e  f i r e d  b r i c k  come f r o m  t h e  k i l n ,  t h e y  a r e  

moved t o  a n  a u t o m a t i c  d e h a c k e r ,  w h i c h  t a k e s  t h e  b r i c k  

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

b u n d l e s .  They a r e  t h e n  p a c k a g e d  a n d  t a k e n  t o  a n  

o u t s i d e  s t o r a g e  a r e a .  

P R O  C E  S S OPERA T I 0  NS 

The p u r p o s e  o f  t h i s  t e s t  p r o g r a m  was t o  m e a s u r e  

e m i s s i o n  l e v e l s  f r o m  a c o a l - f i r e d  k i l n .  T h e r e  a r e  
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t h r e e  e x h a u s t  s t a c k s  f r o m  t h e  k i l n ;  t h e  n o r t h  and  

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

t h e  k i l n ,  w h i l e  t h e  b o t t o m  k i l n  s t a c k  p u l l s  e x h a u s t  

g a s e s  f r o m  u n d e r n e a t h  t h e  k i l n .  I n  a d d i t i o n  t o  t h e  

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

w e r e  a l s o  t a k e n  f r o m  t h e  d r y e r  e x h a u s t  s t a c k .  A 

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

t h e  e x h a u s t  s t a c k  f r o m  t h e  d r y e r .  

P r o c e s s  c o n d i t i o n s  w e r e  c a r e f u l l y  o b s e r v e d  and 

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

t i o n s  ( 7 . 2 6  t o n s f h r  o f  b r i c k  i- 0 . 4 2  t o n s f h r  o f  c o a l )  

t h e  p r o c e s s  w a s  v e r y  s t e a d y  w i t h  no  i n t e r r u p t i o n s  i n  

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

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

T h e s e  d a t a  s h e e t s  a r e  i n c l u d e d  i n  A p p e n d i x  F.  

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

(1) R e l a t i v e  h u m i d i t y  i n  t h e  d r y e r  e x h a u s t  g a s  

( 2 )  T e m p e r a t u r e  o f  t h e  d r y e r  e x h a u s t  g a s ;  

( 3 )  T e m p e r a t u r e  o f  k i l n  w a s t e  h e a t  e n t e r i n g  t h t  

d r y e r ;  

( 4 )  Maximum k i l n  t e m p e r a t u r e  w h i c h  c o n t r o l s  thc 

c o a l  f e e d i n g  r a t e ;  

( 5 )  I n t e r n a l  k i l n  p r e s s u r e ;  a n d ,  

( 6 )  N a t u r a l  g a s  f l o w r a t e .  

The n a t u r a l  g a s  f l o w r a t e  w a s  d e t e r m i n e d  by t a k i :  

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

l e n g t h  o f  t h e  d a y .  R e l a t i v e  c h a n g e s  i n  t h e  f l o w r a t e  

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

on p r o c e s s  d a t a  s h e e t s ) ;  however ' ,  t h i s  i n s t r u m e n t  d o e s  

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

P r o c e s s  m o n i t o r i n g  b e g a n  a p p r o x i m a t e l y  s i x  h o u r s  

- 

b e f o r e  t h e  s t a r t  o f  e m i s s i o n  t e s t i n g  o n  J a n u a r y  9 ,  1 9 8 0 .  

S i m u l t a n e o u s  p a r t i c u l a t e  e m i s s i o n s  t e s t i n g  o n  t h e  t h r e e  

k i l n  s t a c k s  a n d  d r y e r  s t a c k  b e g a n  a r o u n d  3 : O O  p m  a n d  

w e r e  c o n c l u d e d  b y  7:30 p m .  Low a s h  c o a l  ( 4 . 3 - p e r c e n t  a s h )  

was b u r n e d  d u r i n g  ' t h i s  t e s t  p e r i o d  a n d  n o  i r r e g u l a r i t i e s ,  

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

t i m e .  T h e  c o a l  f e e d i n g  r a t e  was e s t i m a t e d  t o  b e  0 . 4 2  

t o n s l h r .  

On J a n u a r y  1 0 ,  1 9 8 0 ,  p r o c e s s  m o n i t o r i n g  b e g a n  a t  

8:OO am; t e s t i n g  b e g a n  a t  1 1 : O O  a m  a n d  e n d e d  a t  6:30 pm.  

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

p a r t i c u l a t e  e m i s s i o n  t e s t i n g  on a l l  f o u r  s t a c k s ,  n i t r o g e n  

o x i d e s  e m i s s i o n  t e s t i n g  o n  a l l  f o u r  s t a c k s ,  s u l f u r  

o x i d e s  e m i s s i o n  t e s t i n g  o n  a l l  f o u r  s t a c k s ,  a n d  a 

p a r t i c l e  s i z e  t e s t  o n  t h e  n o r t h  k i l n  s t a c k .  T h e  

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

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

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

c o a l  ( 2 - p e r c e n t  i n c r e a s e  i n  Z o n e  1 o f  t h e  k i l n )  t h r o u g h -  

o u t  t h e  d a y  d u e  t o  a m a l f u n c t i o n  o f  o n e  o f  t h e  b u r n e r s .  
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The c o a l  u s e d  t h i s  d a y  w a s  t h e  same as  t h e  d a y  b e f o  

( 4 . 3 - p e r c e n t  a s h ) .  

P r o c e s s  m o n i t o r i n g  b e g a n  a t  8 : 0 0  a m  o n  J a n u a r y  

11, 1 9 8 0 .  Once  a g a i n ,  t h e  c o a l  b e i n g  f i r e d  was low 

a s h  c o a l .  S i m u l t a n e o u s  p a r t i c u l a t e  e m i s s i o n s  t e s t i  

o n  a l l  f o u r  s t a c k s  b e g a n  a r o u n d  11:OO am. The o n l y  

o t h e r  t e s t s  p e r f o r m e d  o n  t h i s  d a y  were  p a r t i c l e  s i z  

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

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

( 6 . 9 - p e r c e n t  a s h )  was f i r e d  t o  s t a b i l i z e  t h e  s y s t e m  

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

f i r i n g .  The  c o a l  f e e d i n g  r a t e  w a s  i n c r e a s e d  by 5 - p  

i n  Zone 1 o f  t h e  k i l n  o n c e  t h e  6 . 9 - p e r c e n t  c o a l  r e a  

t h e  b u r n e r s .  

D u r i n g  t e s t i n g  o n  J a n u a r y  1 2 ,  1 9 8 0 ,  h i g h  a s h  c 

was f i r e d .  P r o c e s s  m o n i t o r i n g  b e g a n  a t  9 : 0 0  am,whi 

t e s t i n g  b e g a n  a t  9 : 3 0  am. A t  10:30 am t h e  c o a l  f e e  

r a t e  h a d  t o  b e  i n c r e a s e d  b y  2 - p e r c e n t  in Z o n e  1 b e c  

t h e  maximum t e m p e r a t u r e  in t h e  k i l n  h a d  d r o p p e d .  T 

t e m p e r a t u r e  d r o p p e d  a g a i n  a t  2 : 3 0  pm, t h u s ,  t h e  f l o  

r a t e  w a s  i n c r e a s e d  by a n o t h e r  2 - p e r c e n t .  A s  t h e  

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

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

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

s o  t h e  o p e r a t i o n  was s h u t  down a f t e r  s o u r c e  t e s t i n g  

w a s  c o m p l e t e d  a t  5:OO pm. S i m u l t a n e o u s  p a r t i c u l a t e  
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e m i s s i o n  t e s t s  o n  a l l  f o u r  k i l n s  b e g a n  a r o u n d  1O:OO 

am. The o n l y  o t h e r  t e s t s  a c c o m p l i s h e d  t h i s  d a y  were 

p a r t i c l e  s i z e  t e s t s  o n  t h e  s o u t h  k i l n  s t a c k  a n d  t h e  

n o r t h  k i l n  s t a c k .  

- L e e ' s  h e a d  f i r e m a n  s t a t e d  t h a t  t h e  m i n o r  i n c r e a s e s  

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

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

u p s e t s .  T h e s e  p r o b l e m s  s h o u l d  n o t  c a u s e  a n y  n o t i c e a b l e  

c h a n g e s  i n  t h e  s t a c k  e m i s s i o n s .  The c o n t i n u i n g  t e m p e r -  

a t u r e  d r o p s  d u r i n g  J a n u a r y  1 2  w e r e n o t  a p r o b l e m  by t h e  

t i m e  t h e  t e s t i n g  was f i n i s h e d ,  b u t  i f  t h e  t r e n d  h a d  

c o n t i n u e d ,  p r o d u c t i o n  v a r i a t i 0 . n ~  w o u l d  h a v e  o c c u r r e d .  

S i n c e  Lee  was o p e r a t i n g  i t s  k i l n  o n  o n l y  h i g h  a s h  c o a l  

s o l e I y  f o r  E P A  t e s t i n g  p u r p o s e s ,  L e e  s h u t  down t h e  o p e r a -  

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

c o r r e c t  t h e  p r o b l e m .  
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4 . 0  L O C A T I O N  OF SAMPLING POINTS 

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

Each  s t a c k  w a s  a c c e s s e d  t h r o u g h  t w o  p o r t s  w h i c h  w e r e  

- 9 0 - d e g r e e s  a p a r t .  A d d i t i o n a l  p h y s i c a l  p a r a m e t e r s  

I f o r  e a c h  s t a c k  a r e  p r o v i d e d  i n  T a b l e  4 . 1 .  S a m p l i n g  

l o c a t i o n s  and  e a c h  o f  t h e  t r a v e r s e  p o i n t s  w i t h  t h e i r  

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

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

p r e s e n t e d  i n  F i g u r e s  4 . 1 ,  4 . 2 ,  4 . 3  a n d  4 . 4 ,  r e s p e c t i v e l y .  

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

i n  t h e i r  o r i g i n a l  c o n f i g u r a t i o n ,  w i t h  t h e  e x c e p t i o n  

o f  t h e  d r y e r  s t a c k .  An e x t e n s i o n  t o  t h e  s t a c k  was 

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

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

u p s t r e a m  and d o w n s t r e a m  d i s t a n c e s  f r o m  d i s t u r b a n c e s  

a s  r e q u i r e d  by E P A  Method  1. O r i g i n a l l y ,  t h e  t r a v e r s e  

a t  t h e  d r y e r  s t a c k  w a s  t o  c o n s i s t  o f  24 s a m p l i n g  

p o i n t s  p e r  p o r t .  S i n c e  P o i n t  2 4  was t o o  c l o s e  t o  t h e  

s t a c k  w a l l ,  P o i n t  23  w a s  s a m p l e d  f o r  t w i c e  t h e  

n o r m a l  d u r a t i o n .  A l s o ,  P o i n t s  1 a n d  2 c o u l d  n o t  b e  

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

t h e  s t a c k  w a l l  a n d  e x t e n d e d  i n t o  t h e  s t a c k  by 1 . 7 5 -  

i n c h e s .  T h e r e f o r e ,  P o i n t  3 was s a m p l e d  f o r  t h r e e  t i m e s  

t h e  n o r m a l  d u r a t i o n .  
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D i s t a n c e  
P o i n t  ( I n c h e s )  

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

10 1 9 . 6  
11 2 3 . 3  
1 2  2 8 . 7  
1 3  4 3 . 4  
1 4  4 8 . 8  
1 5  5 2 . 5  
1 6  5 5 . 5  
1 7  5 8 . 1  
1 8  6 0 . 5  
1 9  6 2 . 6  
2 0  6 4 . 5  
2 1  6 6 . 4  
2 2  6 8 . 1  
2 3  6 9 . 8  
2 4  71.3 

F i g u r e  4 . 4 .  Dryer s t a c k  
s e c t i o n  and s a m p l i n g  p o i n t  
( n o t  to s c a l e ) .  

-4% 

1 3 3  1 2 

1 c r o s s -  
o c a t i o n s  

3 6 "  ~ 

4 7 2 118" 

6 2 "  

1 

Reducer  c o u p l i n g  



5.0 SAMPLING A N D  A N A L Y T I C A L  P R O C E D U R E S  

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

w i t h  t h e  p r o c e d u r e s  o u t l i n e d  i n  t h e  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  A g e n c y ' s  (EPA) S t a n d a r d s  o f  P e r f o r m a n c e  f o r  

- N e w  S t a t i o n a r y  - S o u r c e s  M e t h o d s  1 - 7  ( F e d e r a l  R e g i s t e r ,  

40CFR60, December 2 3 ,  1 9 7 1 ,  a s  a m e n d e d  t h r o u g h  A u g u s t , l 8  

1 9 7 7 ) .  An EPA Method 5 p a r t i c u l a t e  s a m p l i n g  t r a i n  was 

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

f l e x i b l e  T e f l o n @  t u b i n g  w a s  u s e d  i n  t h e  d r y e r  a n d  

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

h o l d e r  t o  t h e  i m p i n g e r  s e r i e s .  

- 

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

p r i o r  t o  t e s t i n g ,  e a c h  s t a c k  w a s  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 t  w h o s e  m i d p o i n t s  e x h a u s t  g a s  v e l o c -  

i t i e s  a n d  t e m p e r a t u r e s  were m e a s u r e d ,  i n  a c c o r d a n c e  

w i t h  EPA M e t h o d s  1 a n d  2 .  V e l o c i t y  p r e s s u r e s  were 

m e a s u r e d  a t  e a c h  s a m p l i n g  p o i n t  u s i n g  a n  S - t y p e  P i t o t  

t u b e  a n d  i n c l i n e d  0 t o  1 0 - i n c h  w a t e r  g a u g e  m a n o m e t e r .  

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

(Type-J)  t h e r m o c o u p l e  a t t a c h e d  t o  t h e  P i t o t  t u b e  a n d  

t o  a c a l i b r a t e d  Omega E n g i n e e r i n g ,  Model  1 9 9 ,  d i g i t a l  

p y r o m e t e r .  E x h a u s t  g a s  f l o w r a t e s  a n d  a n o z z l e  s i z e  

r e q u i r e d  t o  m a i n t a i n  i s o k i n e t i c  s a m p l i n g  r a t e s  were 

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

d a t a .  S t a c k  g a s  m o i s t u r e  c o n t e n t  was d e t e r m i n e d  

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

i n  EPA Method  4 .  
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PARTICULATE E M 1  SS IONS 

F o u r  p a r t i c u l a t e  s a m p l e s  w e r e  e x t r a c t e d  

s i m u l t a n e o u s l y  and  i s o k i n e t i c a l l y  f r o m  e a c h  o f  

t h e  f o u r  s t a c k  l o c a t i o n s .  The t u n n e l  d r y e r  s t a c k  

was s a m p l e d  f o r  1 9 2  m i n u t e s  a t  t h r e e  m i n u t e s  p e r  

p o i n t  w h i l e  t h e  t h r e e  k i l n  l o c a t i o n s  were e a c h  

s a m p l e d  f o r  200 m i n u t e s  a t  f o u r  m i n u t e s  p e r  p o i n t .  

E a c h  s a m p l i n g  t r a i n  ( F i g u r e  5 .1 )  c o n s i s t e d  o f  

s h a r p ,  t a p e r e d ,  s t a i n l e s s  s t e e l  s a m p l i n g  n o z z l e ;  a 

h e a t e d  g l a s s  p r o b e ;  a h e a t e d ,  p r e w e i g h e d  1 1 0 - m m  Typ 

A g l a s s - f i b e r  f i l t e r ;  f l e x i b l e  T e f l o n @  t u b i n g  a t  t h  

t u n n e l  d r y e r  a n d  b o t t o m  k i l n  o n l y ;  two G r e e n b u r g - S m  

i m p i n g e r s ,  t h e  f i r s t  m o d i f i e d ,  t h e  s e c o n d  s t a n d a r d ,  

c o n t a i n i n g  1 0 0 - m l  o f  d i s t i l l e d  w a t e r ;  an  e m p t y  modi  

G r e e n b u r g - S m i t h  i m p i n g e r  s e r v i n g  a s  a d r y  t r a p ;  a m 

e d  G r e e n b u r g - S m i t h  i m p i n g e r  c o n t a i n i n g  a p p r o x i m a t e 1  

g r a m s  o f  s i l i c a  g e l ;  a l e a k l e s s  pump w i t h  vacuum g a  

a c a l i b r a t e d  d r y  g a s  me te r  e q u i p p e d  w i t h  b i m e t a l l i c  

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

t y p e  f l o w m e t e r  c o n n e c t e d  t o  a n  i n c l i n e d  0 t o  1 0 - i n c  

w a t e r  g a u g e  manome t e r .  

The i m p i n g e r  t r a i n s  were  i m m e r s e d  i n  i c e  b a t h s  

m a i n t a i n  t h e  t e m p e r a t u r e  i n  t h e  l a s t  i m p i n g e r  a t  7 0  

l e s s .  A l l  s a m p l i n g  t r a i n  g l a s s w a r e  w a s  c o n n e c t e d  t 

g r o u n d  j o i n t s ,  s e a l e d  w i t h  s t o p c o c k  g r e a s e ,  a n d  C1z 

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

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

t h a t  t h e  i n i t i a l  l e a k  r a t e  s h a l l  n o t  e x c e e d  0.02 CU'  

f e e t  p e r  m i n u t e  a t  1 5 - i n c h e s  o f  m e r c u r y  vacuum.  

D u r i n g  t h e  c o u r s e  o f  t e s t i n g ,  t h e  p r o b e ,  t h e r m ,  

c o u p l e ,  a n d  p i t o t  t u b e  a s s e m b l y  was  moved t o  e a c h  s 

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

were  m e a s u r e d ,  a n d  i s o k i n e t i c  s a m p l i n g  r a t e s  were 

a d j u s t e d  a c c o r d i n g l y ,  u s i n g  a n  o r i f i c e  meter t o  i n d  

i n s t a n t a n e o u s  f l o w r a t e s .  T h r o u g h o u t  t h e  t e s t ,  t h e  

t e m p e r a t u r e  was  m a i n t a i n e d  a t  250  2 25F. 
Upon t h e  c o n c l u s i o n  o f  e a c h  p a r t i c u l a t e  r u n ,  t 

s a m p l i n g  t r a i n  was  a g a i n  l e a k  t e s t e d  i n  a c c o r d a n c e  

t h e  r e q u i r e m e n t  t h a t  t h e  l e a k  r a t e  c a n n o t  e x c e e d  0 .  

c u b i c  f e e t  p e r  m i n u t e  a t  t h e  g r e a t e s t  vacuum i n c u r 1  

d u r i n g  t h e  r u n .  

F o l l o w i n g  t h e  l eak  c h e c k ,  e a c h  s a m p l i n g  t r a i n  

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

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

r e c o r d e d .  The s o l u t i o n s  were  p l a c e d  i n  g l a s s  ( O r  

p o l y e t h y l e n e )  s a m p l e  b o t t l e s  w i t h  Tef i o n @ - l i n e d  ca 

The s i l i c a  g e l  was w e i g h e d  t o  d e t e r m i n e  t h e  w e i g h t  

( a s  c o n d e n s a t e ) .  The g l a s s  f i b e r  f i l t e r  w a s  r e t u r  

t o  i t s  o r i g i n a l  p l a s t i c  p e t r i  d i s h  a n d  s e a l e d .  Th 

n o z z l e ,  a n d  f r o n t - h a l f  o f  t h e  g l a s s - f i l t e r  h o l d e r  

r i n s e d  a n d  b r u s h e d  w i t h  a c e t o n e .  T h e s e  r i n s i n g s  W 
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c o l l e c t e d  i n  s e p a r a t e  g l a s s  s a m p l e  b o t t l e s  w i t h  Teflon@- 

l i n e d  c a p s .  The T e f l o n @  t u b i n g ,  t h e  b a c k - h a l f  o f  t h e  

g l a s s - f i l t e r  h o l d e r ,  a n d  t h e  i m p i n g e r  a s s e m b l y  w e r e  

i n i t i a l l y  r i n s e d  w i t h  w a t e r ,  a n d  p l a c e d  i n  t h e  same 

s a m p l e  b o t t l e  a s  t h e  i m p i n g e r  c o n t e n t s .  T h e s e  same  

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

s e p a r a t e  g l a s s  s a m p l e  b o t t l e s  w i t h  T e f l o n @ - l i n e d  c a p s .  

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

s a m p l e :  

( 1 )  a c e t o n e  r i n s i n g s  o f  p r o b e ,  n o z z l e ,  a n d  

f r o n t - h a l f  o f  t h e  g l a s s - f i l t e r  h o l d e r ;  

( 2 )  110-mm t y p e  A g l a s s - f i b e r  f i l t e r ;  

( 3 )  i m p i n g e r  c o n t e n t s  a n d  d i s t i l l e d  w a t e r  

r i n s i n g s ;  a n d ,  

a c e t o n e  r i n s i n g s  o f  t h e  T e f l o n @  

e x t e n s i o n ,  b a c k - h a l f  o f  t h e  g l a s s -  

f i l t e r  h o l d e r ,  i m p i n g e r s ,  a n d  i n t e r -  

c o n n e c t i n g  g l a s s w a r e .  

( 4 )  

F i l t e r a b l e  p a r t i c u l a t e  was t h e  sum o f  F r a c t i o n s  1 a n d  2 ,  

and  t o t a l  p a r t i c u l a t e  t h e  sum o f  F r a c t i o n s  1, 2 ,  3 ,  a n d  4 .  

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

A p p e n d i x  G .  

I n  t h e  l a b o r a t o r y ,  t h e  l i q u i d  f r a c t i o n s  were 

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

b e a k e r s .  F r a c t i o n  3 was t h e n  e v a p o r a t e d  t o  r e s i d u e  a t  

105C a n d  t h e  p a r t i c u l a t e  w e i g h t  d e t e r m i n e d .  F r a c t i o n s  

1 a n d  4 w e r e  e v a p o r a t e d  a t  room t e m p e r a t u r e  a n d  w e i g h e d  

u n t i l  c o n s t a n t .  F r a c t i o n  2 was d e s i c c a t e d  a t  room 
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t e m p e r a t u r e  a n d  w e i g h e d  u n t i l  c o n s t a n t .  A l l  w e i g h t  

d e t e r m i n a t i o n s  w e r e  p e r f o r m e d  on a n  a n a l y t i c a l  b a l a n  

h a v i n g  a s e n s i t i v i t y  o f  0 . 1  m i l l i g r a m s .  

O R S A T  ANALYSIS 

S i m u l t a n e o u s l y  w i t h  e a c h  p a r t i c u l a t e  s a m p l e  r u n  

a t  t h e  n o r t h  a n d  s o u t h  k i l n  l o c a t i o n s , i n t e g r a t e d  exh 

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

3 .  T h e  g a s  s a m p l e  w a s  e x t r a c t e d  by a pump t h r o u g h  a 

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

T e d l a p b a g .  E x h a u s t  g a s  g r a d u a l l y  f i l l e d  t h e  b a g  a t  

c o n t r o l l e d  f l o w r a t e  d u r i n g  t h e  r u n .  A t  t he  e n d  o f  e 

r u n ,  a n  a l i q u o t  o f  t h e  g a s  i n  t h e  b a g  w a s  p a s s e d  t h r  

a n  O r s a t  a p p a r a t u s  w h i c h  m e a s u r e d  t h e  c o n c e n t r a t i o n s  

c a r b o n  d i o x i d e ,  o x y g e n ,  a n d  c a r b o n  m o n o x i d e .  Volume 

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

s e l e c t i v e l y  a b s o r b e d  f r o m  t h e  a l i q u o t  s a m p l e .  These  

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

t h e  e x h a u s t  g a s  r e l a t i v e  t o  d r y  a i r .  

V I S I B L E  EMISSIONS 

V i s i b l e  e m i s s i o n s  were r e c o r d e d  for t h e  d u r a t i c  

e a c h  s a m p l e  r u n  o n  t h e  n o r t h  a n d  s o u t h  k i l n  s t a c k s .  

E a c h  o f  t h e s e  o b s e r v a t i o n s  w a s  p e r f o r m e d  i n  a c c o r d a i  

w i t h  E P A  Method  9 by a c e r t i f i e d  o b s e r v e r  o f  v i s i b l c  

e m i s s i o n s .  V i s i b l e  e m i s s i o n s  were n o t  r e c o r d e d  f o r  
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b o t t o m  k i l n  a n d  d r y e r  s t a c k s  s i n c e  n e i t h e r  s o u r c e  

i n v o l v e d  c o m b u s t i o n .  I n  a d d i t i o n ,  t h e  d r y e r  e x h a u s t  

p l u m e  was m o s t l y  s team,  

S U L F U R  OXIDES 

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

l o c a t i o n  i n  a c c o r d a n c e  w i t h  EPA Method  6 .  The s a m p l i n g  

t r a i n  ( F i g u r e  5 . 2 )  c o n s i s t e d  o f  a h e a t e d  s t a i n l e s s  s t e e l  

p r o b e ;  T e f l o n @  t u b i n g ;  f o u r  m i d g e t  i m p i n g e r s  c o n n e c t e d  i n  

s e r i e s  a n d  i m m e r s e d  i n  a n  i c e  b a t h ,  t h e  f i r s t  i m p i n g e r  

c o n t a i n i n g  15-1111 o f  8 0 - p e r c e n t  i s o p r o p a n o l ,  t h e  s e c o n d  

a n d  t h i r d  e a c h  c o n t a i n i n g  15-1111 o f  3 - p e r c e n t  h y d r o g e n  

p e r o x i d e ,  a n d  t h e  f o u r t h ,  d r y ;  a l i m i t i n g  o r i f i c e ;  a 

vacuum pump; and  a d r y  g a s  m e t e r .  A g l a s s  w o o l  p l u g  

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

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

S a m p l i n g  was c o n d u c t e d  a t  a p p r o x i m a t e l y  o n e - l i t e r  

p e r  m i n u t e  f o r  2 0 - m i n u t e s .  A l e a k  c h e c k  w a s  p e r f o r m e d  

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

i n  "An A l t e r n a t i v e  Method f o r  S t a c k  Gas M o i s t u r e  

D e t e r m i n a t i o n " ; U S  E P A ,  A u g u s t ,  1 9 7 8 .  F o l l o w i n g  t h e  

l e a k  t e s t ,  t h e  s a m p l i n g  t r a i n  w a s  p u r g e d  w i t h  a m b i e n t  

a i r  f o r  1 5 - m i n u t e s .  A f t e r  t h e  p u r g e ,  t h e  h y d r o g e n  

p e r o x i d e  was t r a n s f e r r e d  a l o n g  w i t h  d i s t i l l e d  w a t e r  

r i n s e s  t o  p o l y e t h y l e n e  s a m p l e  b o t t l e s .  
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In t h e  l a b o r a t o r y ,  t h e  h y d r o g e n  p e r o x i d e  s o l u t i o n  

w a s  d i l u t e d  t o  1 0 0 - m l  w i t h  d i s t i l l e d  w a t e r .  A 20-1111 

a l i q u o t  w a s  t h e n  c o m b i n e d  w i t h  8 0 - m l  o f  1 0 0 - p e r c e n t  

i s o p r o p a n o l  a n d  two t o  f o u r  d r o p s  o f  t h o r i n  i n d i c a t o r  

T h i s  s o l u t i o n  was t h e n  t i t r a t e d  w i t h  b a r i u m  p e r c h l o r a t e  

t o  a p i n k  e n d p o i n t  a n d  t h e  r e s u l t s  r e p o r t e d  a s  s u l f u r  

d i o x i d e .  

N I T R O G E N  OXIDES 

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

a c c o r d a n c e  w i t h  E P A  Method  7 .  The s a m p l i n g  t r a i n  

( F i g u r e  5 . 3 . )  c o n s i s t e d  o f  a s t a i n l e s s  s t e e l  p r o b e ,  

p o l y v i n y l  c h l o r i d e  t u b i n g ,  a t h r e e - w a y  s t o p c o c k ,  a n d  a 

g a s  c o l l e c t i o n  f l a s k .  A 2 5 - m l  q u a n t i t y  o f  0 . 0 2 - p e r c e n t  

h y d r o g e n  p e r o x i d e  a n d  0 . 0 3 - p e r c e n t  s u l f u r i c  a c i d  r e a g e n t  

was a d d e d  t o  e a c h  f l a s k .  

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

a vacuum pump c a p a b l e  o f  d r a w i n g  a vacuum t o  w i t h i n  

3 - i n c h e s  o f  a b s o l u t e  b a r o m e t r i c  p r e s s u r e .  The  t h r e e - w a y  

s t o p c o c k  w a s  o p e n e d  u n t i l  a vacuum g a u g e ,  p l a c e d  i n - l i n e  

b e t w e e n  t h e  s t o p c o c k s ,  i n d i c a t e d  a vacuum o f  a p p r o x i m a t e l y  

2 7 - i n c h e s  o f  m e r c u r y  w i t h i n  t h e  f l a s k .  The s t o p c o c k  w a s  

c l o s e d ,  t h e  pump w a s  t u r n e d  o f f ,  t h e  vacuum was o b s e r v e d  

f o r  o n e  m i n u t e  t o  a s s u r e  t h e r e  was n o  l e a k a g e  i n t o  t h e  

f l a s k ,  a n d  t h e  f l a s k  vacuum was r e c o r d e d .  The s t o p c o c k  

was t h e n  c l o s e d  a n d  t h e  e v a c u a t e d  f l a s k  was c o n n e c t e d  

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

- 4 4  - 



a s  
E m  
a m  

m m r l  

- 4 5  - 

a 
E 
5 
a 

N 

N 
0 

z . 
- e  
0 m 
z 
N 



A f t e r  t h e  s a m p l i n g  l i n e  was p u r g e d  w i t h  s t a c k  g a s ,  

t h e  s t o p c o c k  w a s  o p e n e d  t o  a l l o w  t h e  e x h a u s t  g a s  t o  

f i l l  t h e  e v a c u a t e d  f l a s k .  Upon r e a c h i n g  e q u i l i b r i u m ,  

t h e  s t o p c o c k  w a s  c l o s e d .  A f t e r  t h e  e x h a u s t  g a s  s a m p l e  

was c o l l e c t e d ,  t h e  f l a s k  was s h a k e n  f o r  f i v e  m i n u t e s  a n d  

t h e  r e a g e n t  was a l l o w e d  t o  r e m a i n  i n  c o n t a c t  w i t h  t h e  g a s  

s a m p l e  f o r  a p p r o x i m a t e l y  2 4 - h o u r s  t o  a b s o r b  t h e  d e s i r e d  

g a s  f r a c t i o n s .  

A t  t h e  e n d  o f  t h e  a b s o r b i n g  p e r i o d ,  t h e  f l a s k  was 

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

m e a s u r e d  by c o n n e c t i n g  a U - t u b e  m e r c u r y  m a n o m e t e r  t o  t h e  

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

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

f l a s k  w i t h  two 5 - m l  p o r t i o n s  o f  d i s t i l l e d  w a t e r  a n d  

t r a n s f e r r e d  t o  a p o l y e t h y l e n e  b o t t l e .  T h i s  s o l u t i o n  was 

t h e n  made b a s i c  w i t h  1 . 0  N s o d i u m  h y d r o x i d e  a n d  s e a l e d  

f o r  t r a n s p o r t  t o  t h e  l a b o r a t o r y .  

I n  t h e  l a b o r a t o r y ,  t h e  s a m p l e  s o l u t i o n  w a s  t r a n s -  

f e r r e d  t o  a t a r e d  b e a k e r  a n d  e v a p o r a t e d  t o  d r y n e s s  i n  

a n  o v e n  a t  1 0 5  C .  The d r i e d  r e s i d u e  w a s  t r e a t e d  

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

d i s t i l l e d  w a t , e r ,  a n d  s u l f u r i c  a c i d .  The r e s u l t i n g  

s o l u t i o n  was made b a s i c  b y  t h e  d r o p w i s e  a d d i t i o n  o f  

ammonium h y d r o x i d e ,  t r a n s f e r r e d  t o  a v o l u m e t r i c  f l a s k ,  

a n d  d i l u t e d  t o  v o l u m e  w i t h  d i s t i l l e d  w a t e r .  The 

a b s o r b a n c e  o f  t h e  s o l u t i o n  a t  420  n a n o m e t e r s  was m e a s u r e d ,  

a n d  t h e  c o n c e n t r a t i o n  o f  n i t r o g e n  o x i d e s ,  e x p r e s s e d  a s  

0 
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n i t r o g e n  d i o x i d e ,  w a s  d e t e r m i n e d  by r e f e r e n c e  t o  a 

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

s t a n d a r d s .  

PARTICLE SIZE 

P a r t i c l e  s i z i n g  t e s t s  w e r e  c o n d u c t e d  a t  a l l  f o u .  

s a m p l i n g  l o c a t i o n s .  A s i n g l e  6 0 - m i n u t e  i s o k i n e t i c  

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

b o t t o m  k i l n  s t a c k s  d u r i n g  c o n d i t i o n  1. One 3 0 - m i n u t  

s a m p l e ,  d u r i n g  e a c h  o f  C o n d i t i o n s  1 a n d  2 ,  w a s  o b t a i  

f r o m  t h e  n o r t h  a n d  s o u t h  k i l n  s t a c k s ;  F i g u r e  5.4 d e p  

t h e  p a r t i c l e  s i z i n g  s a m p l i n g  t r a i n .  The s a m p l e  was 

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

v e l o c i t y  p r o f i l e  o f  t h e  s t a c k .  The i m p a c t o r  w a s  c a l  

by t h e  m a n u f a c t u r e r  f o r  u n i t  p a r t i c l e  d e n s i t i e s  o f  1 

w i t h  c o n s t a n t  s h a p e  a n d  s i z e .  

D u r i n g  t h e  t e s t ,  p a r t i c l e s  w i t h  e q u i v a l e n t  a e r r  

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

i m p a c t o r  a t  a n  o p t i m a l  f l o w r a t e  o f  a p p r o x i m a t e l y  0.; 

a c f m .  The i m p a c t o r  s y s t e m  w a s  l e a k  c h e c k e d  b e f o r e  

s a m p l e  r u n  a t  5 - i n c h e s  o f  m e r c u r y  vacuum t o  i n s u r e  

l e a k  r a t e  l e s s  t h e n  0 . 0 2  c fm.  

E a c h  s t a g e  o f  t h e  i m p a c t o r  was t r a n s f e r r e d  

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

g l a s s  s a m p l e  b o t t l e s .  A d d i t i o n a l l y ,  g l a s s - f i b e r  f i  

a s s o c i a t e d  w i t h  s t a g e s  1-7, p l u s  t h e  b a c k - u p  s t a g e  W 

t r a n s f e r r e d  t o  t h e i r  o r i g i n a l  p e t r i  d i s h e s .  
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I n  t h e  l a b o r a t o r y ,  g r a v i m e t r i c  a n a l y s i s  w a s  

d e t e r m i n e d  f o r  e a c h  f r a c t i o n  i n  a n  i d e n t i c a l  m a n n e r  

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

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

f o r  e a c h  s t a g e .  

C L A Y  SAMPLES 

I n  c o n j u n c t i o n  w i t h  t h e  E n e r g y  a n d  E n v i r o n m e n t a l  

A n a l y s i s  I n c .  P r o j e c t  M a n a g e r ,  s a m p l e s  o f  t h e  e x t r u d e d  

c l a y  b r i c k  were o b t a i n e d  a t  t h e  e x i t  o f  t h e  d r y e r , b e f o r e  

e n t e r i n g  t h e  k i l n ,  f o r  s u l f u r  c o n t e n t  d e t e r m i n a t i o n .  One 

b r i c k  was r e m o v e d  f r o m  each  c a r  a s  i t  l e f t  t h e  d r y e r  

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

t h e  s u l f u r  o x i d e s  t e s t s .  C h i p s  o f  a p p r o x i m a t e l y  

e q u a l  s i z e  were  a c q u i r e d  f r o m  e a c h  b r i c k  t o  f c r m  a com- 

p o s i t e  s a m p l e .  

The b r i c k  c o m p o s i t e  w a s  a n a l y z e d  by S u r f a c e  A n a l y s i s  

a n d  R e s e a r c h ,  I n c .  f o r  p e r c e n t  s u l f u r  by w e i g h t .  

S u l f u r  w a s  d e t e r m i n e d  by t h e  q u a n t i t a t i v e  e n e r g y  

d i s p e r s i o n  X - r a y  s p e c t r o g r a p h i c  m e t h o d .  In t h i s  

p r o c e d u r e ,  t h e  b r i c k  m a t e r i a l  was b o m b a r d e d  w i t h  

e l e c t r o n s  t o  i n d u c e  X - r a y  e m i s s i o n s .  T h e s e  X - r a y s  

w e r e  m e a s u r e d  w i t h  a n  X - r a y  s p e c t r o m e t e r  a n d  c o m p a r e d  

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

q u a n t i t a t e  t h e  s u l f u r  i n  t h e  s a m p l e .  

COAL SAMPLES 

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

run, p u l v e r i z e d  c o a l  g r a b  s a m p l e s  w e r e  o b t a i n e d  t o  f o r m  a 



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

a b o v e  t h e  k i l n .  T h e  c o a l  s a m p l e s  were c o l l e c t e d  i n  p l a s t i c  

c o n t a i n e r s .  T h e s e  c o a l  s a m p l e s  were  a n a l y z e d  f o r  

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

was d e t e r m i n e d  i n  a c c o r d a n c e  w i t h  ASTM Method  D3174. 

S u l f u r  c o n t e n t  was d e t e r m i n e d  by S u r f a c e  A n a l y s i s  a n d  

R e s e a r c h ,  I n c .  i n  a c c o r d a n c e  w i t h  t h e  q u a n t i t a t i v e  e n e r g y  

d i s p e r s i o n  X - r a y  s p e c t r o g r a p h i c  m e t h o d .  A p p e n d i x  H 

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

A n a l y s i s  a n d  R e s e a r c h ,  I n c .  

- 5 0  - 

i 



APPENDIX A 

PROJECT PARTICIPANTS 



P R O J E C T  P A R T I C I P A N T S  

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 .  

N .  S t e v e  W a l s h  

T i m o t h y  V.  M a t t s o n .  

A u g u s t  H.  B a e c k e r  

B r u c e  G. B i r d -  

C r y s t a l  B .  B o r t h w i c k  

A l b e r t  W. E i s s l e r  

Dean G i l m a n  

Randy M.  K n u t s o n  . 

Dusanka  L a z a r e v i c '  

D a n i e l  C .  M a s e r  

Donna L. O p t h o f f '  

T i m o t h y  J .  P a l m e r -  

A s s i s t a n t  V i c e - p r e s i d e n t  
D i r e c t o r ,  A i r  R e s o u r c e  
E n g i n e e r i n g  

G r o u p  L e a d e r ,  E m i s s i o n  
M e a s u r e m e n t  

L a b o r a t o r y  T e c h n i c i a n  

S o u r c e  T e s t i n g  S p e c i a l i s t  

L a b o r a t o r y  T e c h n i c i a n  

I n d u s t r i a l  H y g i e n i s t ,  C . I . H .  

E n v i r o n m e n t a l  C h e m i s t  

S o u r c e  T e s t i n g  S p e c i a l i s t  

E n v i r o n m e n t a l  D a t a  
S p e c i a l i s t  

I n d u s t r i a l  H y g i e n e  
T e c h n o  l o g  i s t 

E n v i r o n m e n t a l  D a t a  
S p e c i a l i s t  

E n v i r o n m v e n t a l  C o n t r o l  
S p e c i a l i s t  

L e e  B r i c k  a n d  T i l e  Company 

Sonny  H o w i n g t o n  

E n e r g y  a n d  E n v i r o n m e n t a l  A n a l y s i s ,  I n c .  

R o b e r t  P u r c e l l  

B a r b a r a  L u b k e r t  

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  

F r a n k  C l a y  



APPENDIX B 

FIELD DATA SHEETS 

B - 1 .  Particulate 

Sulfur Oxides 

Nitrogen Oxides 

Particle Size 

Visible Emissions 

B - 2 .  Sampling Summary Data 

B - 3 .  Summary o f  Visible Emissions 



APPENDIX B - 1  

P a r t i c u l a t e  

S u l f u r  O x i d e s  

N i t r o g e n  O x i d e s  

P a r t i c l e  Size 

Visible E m i s s i o n s  



/ @ I ,  I 6.' 'q?: !?.! : !  

Ti - , .. 7 .,-.- 
*?A. 

.~. SAMPLING X A I N  DATA 

T r a v -  ' e r s e  
' o i n t  

1 No. 

O r i f i c e  L a s t  Sampling 
P r e s s u r e  F i l t e r  Imp. T r a i n  

Sam- P r e s s u r e  Temp Volume Temp. (OF) D i f f e r -  Box Gas S t a t i c  
e n t i a 1  Temp Temp, Pressure 

(OF) (OF) ("Hg) ( m i n )  

Dry Gas Meter T i m e  
V e l o c i t y  S t a c k  

'lock ("H20) ( O F )  ( f t 3 )  
I n l e t  O u t l e t  ("H20) P l i n f  

+p- 
-*% ,is' 

2, d 7 I I I l l  

. . .  . .  R e v i s e d  1 1 - 7 8  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 .  



3 

5 4 I '(97 SAMPLING TRAIN DATA ~ 

COMPANY: It-. (? Y, r le 
SOURCE DESIGNATION: /! 0 .  ..-I i .... y ; ) A  

REGULATING AUTHORITY: 

TEST NUMBER: \)- \ 

Nozzle (Dia-in) : . . 

-, Corr . DATE : \ /.!i l4,o Pitot Tube No. 
Meter Box No. -,Corr. 

Field Person(s): V,? Meter ,Isokinetic Factor 
Filter Number: rv..wc \ l- Assumed Moisture (%) :  
Barometric Pressure ("Hg) : Condensate Volume (m1)- 
Stack Static Pressure ("H20): Silica Gel Weight Gain( 

-- 

Actual Moisture (%) :  - 
Minutes Rate Final: c 

Stack Dimensions: 
Ambient Temperature ( O F )  : Leak) Initial: c 
Record a l l  Data Every 

Trav- 

Point 

E <.- 

Revise& 1 1 - 1 8  Clayton Environmental Consultar 



SAMPLING T R A I N  DATA 
/ 

COMPANY: /fy, Y{'.;Q,:..i,' 
COURCE D E S I G N A T I O N :  I\ ,. .., . I  i I /  , 1 %  

N o z z l e ( D i a - i n ) :  (Avg 1 : - l E G U L A T I N G  A U T H O R I T Y :  

C o r r .  F a c t o r . :  DATE : L /"\ /-+.e. P i t o t  Tube No. 
:EST NUMBER: i)* \ M e t e r  Box No.-,, C o r r .  F a c t o r :  

r ' i e l d  P c r s o n ( s ) :  Meter , I s o k i n e t i c  F a c t o r :  
F i l t e r  Number: Assumed M o i s t u r e  (%) :  

S t a c k  S t a t i c  P r e s s u r e  ('"20): 
- t a c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  (%) : 

R e c o r d  a l l  D a t a  E v e r y  M i  n u t  e s 

-2 

C o n d e n s a t e  Volume ( m l )  : 
S i l i c a  G e l  W e i g h t  G a i n ( g ) :  .=B$j 

"Hg 
Rate  F i n a l :  : o C 5  CFM a t  &"Hg 

a r o m e t r i c  P r e s s u r e  ("Hg) : 

- m b i e n t  T e m p e r a t u r e  (OF) :  Leak)  I n i t i a l :  - CFM a t  

- 85.35" 
K e v i s e d  1 1 - 7 8  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 .  . . 
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.- 

/ T*. 
IPANY:  (AO Ql Y I;. A/.. 4.- <k ': . . .  . .  . . 33,dQj qy I4 

SAMPLING T R A I N  D A T A  

'JRCE DESIGNATION: (u. LJAJ 
r .  , J  

(Avg)  : - J 
: U L A T I N G  N o z z l e  ( D i a - i n )  : 
:E : P i t o t  Tube  N o . a , C o r r . F a c t o r . :  + % Z x ,  
IT N U M B E R :  P- a- M e t e r  Box N o . W , C o r r . F a c t o r :  1.013 J 

! I d  P c r s o n ( s ) :  . .(?,6.;r:,. Meter , I s o k i n e t i c  F a c t o r :  

: o m e t r i c  P r e s s u r e  ("Hg): %,++ 
ick S t a T i c  P r e s s u r e  ("~20): 
: c k  D i m e n s i o n s  : A c t u a l  M o i s t u r e  ( % ) :  
j i e n t  T e m p e r a t u r e  (OF) : - \i,?? Leak)  I n i t i a l :  L C I  CFM a t  e ' H g  

"Hg . o r d  a l l  Data E v e r y  1:. M i n u t e s  

--- 

1 9 4 1  'T' 
. t e r Number : il / z  < .. I e" Assumed M o i s t u r e  (%)  : ;' 7 

C o n d e n s a t e  Volume (ml): 
S i l i c a  G e l  W e i g h t  

- Rate F i n a l :  CFM a t  

.. r i s e d  11-78  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 -  



SAMPLING TRAIN DATA 

. ~. . - .  COMPANY: 1 p p  (L\-',, \( .. -?71.<- ''...'. 

. SOURCE DESIGNATION: LJL & 
REGULATING AUTHORITY: Nozzle(Dia-in): 
DATE : I / l O  /9.6. Pitot Tube No .-,Corr. 
TEST NUMBER: p-2 Meter Box No. -, Corr . 
Field Person(s): '?&v. Meter Ts o kine t ic Factor 
Filter Number: p- (.!>'y - 1  Assumed Moisture (%):  
Barometric Pressure ("Hg) : Condensate Volume (tal)? 
Stack Static Pressure ("H20): Silica Gel Weight Gain( 
Stack Dimensions: Actual Moisture (%):  

Initial: C Ambient Temperature ("F) : 

I 

- 
Record all Data Every < Minutes E:) Final: C 

Clayton Environmental ~~ ~ Consultan / Revised 11-78 ~~ 



SAMPLING T R A I N  DATA - 
C O M P A N Y :  L F E  %2,L!L + 7T 1- 

SOURCE DESIGNATION: h). ( IP .G- '  
A E G U L A T I N G  A U T H O R I T Y :  N o z z l e  ( D i a - i n )  : 
DATE : P i t o t  Tube  No. -, C o r r .  F a c t o r :  
'EST NUMBER: p- s Meter  Box No. - , C o r r . F a c t o r :  

r ' i e l d  P e r s o n ( s ) :  M e t e r  I s o k i n e t i c  F a c t o r :  
P i l t e r  Number: Assumed M o i s t u r e  ( % ) :  

S t a c k  S t a t i c  P r e s s u r e  ( " H 2 0 ) :  S i l i c a  G e l  W e i g h t  G a i n ( g ) :  

( A V X )  : - 
i / I  i. i f-4 

maromet r i c  P r e s s u r e  ("Hg): C o n d e n s a t e  Volume (rnl)  : 

- 
, t a c k  D i m e n s i o n s  : A c t u a l  M o i s t u r e  (%) : 
. m b i e n t  T e m p e r a t u r e  ( O F )  : Leak)  I n i t i a l :  CFM at "Hg 

R a t e  F i n a l :  L , o I  CFM a t  ?"Hg R e c o r d  a l l  Data E v e r y  M i n u t e s  - 

ITrav-  T i m e  Dry Gas Meter 

I No* 

Temp. (OF) 

I n l e t  O u t l e i  

V e l o c i t y  S t a c k  
P r e s s u r e  Temp Volume e r s e  

' o i n t  Sam- 
piing ( O F )  ( f t 3 )  
(rnin) 

C l o c k  ( r t H 2 0 )  

O r i f i c e  !ressurelFilfer 

? 4  Zci 

I 
.~ . . .  4 
3.53 //I ;:' 

=I- 
t- 
i- 

%-.I 
R e v i s e d  11-78 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 ,  InC.  

~~ 
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23.7- 
. .  

.c SAMPLING T R A I N  DATA 
-. 

C O M P A N Y :  LE-g fiC;Ri&IL' 
SOURCE DESIGNATION: rJl?lt-iu & i n ]  

--- (Av2) : - LEGULATING A U T H O R I T Y :  N o z z l e ( D i a - i n ) :  
DATE : I / ! ,  / s o  .. P i t o t  Tube No .&,Cor r .Fac to r :  , R Z Z  
CEST NUMBER: Q- 3 Meter Box N o . 7 / ,  C o r r .  F a c t o r :  1 .I, 13 

f i e l d  P e r s o n ( s ) :  &Cic Meter , I s o k i n e t i c  F a c t o r :  
F i l t e r  Number: R -GO'( - c.q Assumed M o i s t u r e  (%) : 
L a r o m e t r i c  P r e s s u r e  ("Hg): Z?, 4 0 C o n d e n s a t e  Volume (ml) : 

S t a c k  S t a t i c  P r e s s u r e  ( "H20) :  + . o i  S i l i c a  Gel W e i g h t  G a i n ( g ) :  
; t a c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  ( a )  : 
m b i e n t  T e m p e r a t u r e  To* rr 

- 

Leak)  I n i t i a l :  ,nl . CFM a t  C ' H g  
"Hg R a t e  F i n a l :  . .  CFM a t  - ~ R e c o r d  all D a t a  E v e r y  , M i n u t e s  

Dry Gas  M e t e r  
V e l o c i t y  S t a c k  
P r e s s u r e  Temp Volume Temp. (OF) 

I n l e t  O u t l e  
? o i n t  

O r i f i c e  L a s t  Sampling 
P r e s s u r e  F i l t e r  ~ m p .  T r a i n  

Box IGas ! S t a t i c 1  D i f f e r - !  
e n t i a 1  Temp Temp Pressure 

("H20) (OF) (OF) ("Hg) 

v e v i s e d  1 1 - 7 8  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 .  



SAMPLING TRAIN DATA 
, "  

2x2 4 . . . I  - ,  .. , 

COMPANY: 1-c Ts CI\L\L 
SOURCE DES IGNAT ION : t,j;(L,..i \ l . ' , i  
REGULATING AUTHORITY: Nozzle(Dia-in) : 

Pitot Tube No. - ,Corr.  DATE : . .  

Meter Box No. -,Corr. TEST NUMBER: p-: iJ4{,< I c I 3 
Field Person(s): .& & ;:. Meter .Isokinetic Facto: 
Filter Number: Assumed Moisture (%) :  
Barometric Pressure ( " H g ) :  Condensate Volume (ml)? 
Stack Static Pressure ( " H 2 0 ) :  Silica Gel Weight Gain 

-- 
\ I I \  i 4.. c: 

., 

- stack Dimensions: Actual Moisture (%): 

Record all Data Every Minutes 
Ambient Temperature ( " F )  : Leak] Initial: I 

Rate Final: I 

Trav- 

Point Clock 
No. 

Orifice 
 res sure Filtt 

Temp. (OF) Differ- Box 
entia1 Ten: 

Dry Gas Meter 
elocity Stack 
'ressure Temp Volume 

('"20) ( O F  
( O F )  (ft3) Inlet Outlet ('"20) 



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

. .  .. . .., . . .  . .. . .. .. .. .. . . ... 
SAMPLING TRAIN DATA .I. 

..,., ... 
: 

OMPANY: 1 gi: i?., ,:, (.I< 
: I . ,  OURCE DESIGNATION: r \ , \ * : . , - r  ! i  t'. , ! 1. \ 

.EGULATING AUTHORITY,: Nozzle (Dia-in) : 
ATE : I 11; i :,:. c 
EST NUMBER: p- 5 Meter Box No. 
ield Person ( s )  : (jL.:<> Meter Tsokinetic Factor: 
ilter Number: Assumed Moisture ( % ) :  
arometric Pressure ("Hg) : Condensate Volume(ml):+tlZ. t.73 
tack Static Pressure ("H20): Silica Gel Weight Gain(g):'Lf-7-'7 
tack Dimensions: Actual Moisture (%) : 

--- (AVg): - 
Pitot Tube No. -, Corr. Factor: 

Corr.Factor: 
-¶ * 

. 

CFM at .'. "Hg mbient Temperature (OF) : Leak) Initial: CFM at - S ' " H g  
ecord all Data Every Minutes Rate Final: ,Of" 

c \ \ . b b  
evised 11-78 Clayton Environmental Consultants, Inc. 
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.., 
..' SAMPLING TRAIN DATA 4" '37.2 

COMPANY: Lr-F' ? f i t  li - 
SOURCE DESIGNATION: 
REGULATING AUTHORITY : Nozzle(Dia-in): 

Pitot Tube No. -5 Corr.Factor: 
-5 Meter Box No. 

I I / - ' -  / 
Corr.Factor: 1 013 ~ 

L L > l  NUMBER: .. c 
Field Person(s): R(.Ol Meter Isokinetic Fact 
vilter Number: 4 -003- L? Assumed Moisture (%) :  
larometric Pressure ("Hg) : -3.0 io Condensate Volume (ml) : 
Stack_ Static Pressure ("H20) : Silica Gel Weight Gain(g): 
:tack Dimensions: Actual Moisture (%) : 

"Hg 
"Hg 
- Leak) Initial: CFM a t  

Rate Final: CFM at - mbient Temperature (OF) : 4.c 
Minutes F Record all Data Every 2 

I Revised 11-78 Clayton Environmental Consultants, Inc. 



SAMPLING T R A I N  D A T A  3 ? 4  

T ~ ~ ~ ~ ~ ~ e l o c i t y  
P r e s s u r e  

P o i n t  piing 'lock ( " H 2 0 )  
No. ( rp in)  

COMPANY: L C E .  .CTC\cK 
SOURCE DESIGNATION : i..Jn ,> ;+ [.' , I ,-I 

DATE : : . -- . / / 12. /a0 
TEST NUMBER: v.. 4. 

-2.- 
R E G U L A T I N G  A U T H O R I T Y :  N o z z l e ( D i a - i n ) :  

P i t o t  Tube  No. -, C o r r .  FE 
Meter Box No. - a  Corr.  FE 

F i e l d  P e r s o n ( s ) :  y2 > 1. I?, Meter , I s o k i n e t i c  F a c t o r :  
F i l t e r  Number:  Assumed M o i s t u r e  (%):  
B a r o m e t r i c  P r e s s u r e  ("Hg) : C o n d e n s a t e  Volume ( m l ) :  : 

S t a c k  S t a t i c  P r e s s u r e  ( " H 2 0 ) :  S i l i c a  G e l  W e i g h t  G a i n ( g )  

- 

S t a c k L  Dry Gas Temp. M e t e r  (OF) 
Temp Volume 

I n l e t  O u t l e  
(OF) ( f t  ) 

2_ 

S t a c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  (%) :  

R e c o r d  all D a t a  E v e r y  Minut e s k:::) F i n a l :  C W ~ C F Y  
A m b i e n t  T e m p e r a t u r e  ( O F )  : I n i  t i a  1 : CF? 

\ 55 , 

i 

I I 

R e v i s e d  1 1 - 7 8  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  



/ 
SAMPLING T R A I N  DATA 

~- 
C O M P A N Y :  I- (5'6 $3 p, (,Id. 
SOURCE DESIGNATION : h \ * , ; : ' ; . ,  iL-1 in 

--- (Avg) :- *EGULATING A U T H O R I T Y :  N o z z l e ( D i a - i n ) :  
DATE : I 1-7. J 2 (7 
:EST NUMBER: f'- 4- 

2 i e l d  P c r s o n ( s ) :  El.,(< Meter ' T s o k i n e t i c  F a c t o r :  
F i l t e r  Number: - 
i a r o m e t r i c  P r e s s u r e  ("Hg) :  70, C! c il. 

S t a c k  S t a t i c  P r e s s u r e  ( '"20):  S i l i c a  G e l  W e i g h t  G a i n ( g )  
; t a c k  D i m e n s i o n s  : A c t u a l  M o i s t u r e  ( % ) :  
m b i e n t  T e m p e r a t u r e  ( O F )  : Leak)  I n i t i a l :  CFM at "Hg 

R a t e  F i n a l :  O.m,ol CFM a t  W ' H g  R e c o r d  a l l  D a t a  E v e r y  M i n u t e s  

P i t o t  Tube  No. - , C o r r . F a c t o r . :  
M e t e r  Box No. -, C o r r .  F a c t o r :  

Assumed C o n d e n s a t e  M o i s t u r e  Volume ( m l )  ( % ) :  a< : 

(i - 0 p .? - I '5 

A V E R A G E  (TOTAL) 1 : 
1 1  I 

\ 4 .:;;5 2 
! 
'i,nev i s e d  1 1 - 7 8 



u '  
m z 

0 
0 
d 
\ 
CO 
N 

0 

- 
m 

E 
v 

Y 

E 
c) 
H w 
3 

H 
W 
3 



~~ ~ 

/yj IUL. , 
: _. ,. * .  

j , : ,  . . 
- I 

SAMPLING T R A I N  DATA 

C O M P A N Y :  

2:EGULATING A U T H O R I T Y  : pf'h 
DATE : 

Lee h - 1  cE: .c r l L E  ci, 5.42JF&?n ' tv. c ,. 
. . _ .  I 

; O U R C E  D E S I G N A T I O N  : s o u t t z  Lild 

' E S T  NUMBER:  .r 1 
r i e l d  P ~ r s o n ( s ) :  7) P Meter . I s o k i n e t i c  F a c t o r :  , . .  

F i  1 t e r  Number : 4.  bw,-tr7.- 17 Assumed M o i s t u r e  ( % ) :  .. , 

N o z z l e  ( D i a - i n )  :.: I. 

- 9  

:. - ;:": (AVg):*  --- . .. 
P i t o t  Tube  No. ' - d  C o r r . F a c t o r :  " .vqLL '  
Meter Box No .::. -.;., C o r r .  F a c t o r :  /.011.: 

I/q I& - 
no J . -2 

/ J  - 
I. 

a r o m e t r i c  P r e s s u r e  ("Hg) : 3') I ss C o n d e n s a t e  Volume ( m l )  : 
S t a c k  S t a t i c  P r e s s u r e  ( " H 2 0 ) :  O./q.  S i l i c a  G e l  W e i g h t  G a i n ( g ) :  - 
- t a c k  D i m e n s i o n s :  3s1/$ Z D  A c t u a l  M o i s t u r e  (%) : 

R e c o r d  a l l  D a t a  E v e r y  3 M i n u t e s  
I n i t i a l :  L U . C 0 5  CFM a t  W ' H g  
F i n a l :  coILFL) , -  CFM a t  A " H g  

m b i e n t  T e m p e r a t u r e  ( " F ) :  

I 
A V E R A G E  (TOTAL) ( ) 

, .  .. . .  

K e v i s e d  1 1 - 7 8  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 .  
\ 



SAMPLING TRAIN DATA 

COMPANY: L € E  A 2 l C J L . t -  T I L E  
SOURCE DESIGNATION : Anurn P I G &  
REGULATING AUTHORITY: E,qq 

TEST NUMBER: P- I 3<; 2 ,:f 3 

Nozzle (Dia-in) : 
I / ?  /m Pitot Tube No. -, Corr DATE : 

L Field Pcrson(s): 7 J P  df . G f. Me t e r Is o k i n e t i c Fact 0 
Filter Number: a - c . l . 3  -17 Assumed Moisture ( % ) :  
Barometric Pressure ("Hg): 1% YY Condensate V o l u m e ( m 1 ) :  
Stack Static Pressure ("H20): I ( ) , I . /  Silica Gel Weight Gain 
Stack Dimensions: Actual Moisture (%):  
Ambient Temperature ( O F ) :  Leak Initial: L C . O ~ ~  

Record all Data Every < Minutes Rate) Final: C o L w ~  

-- 
Meter Box No. -, Corr , 

i - 

- 

Time 
Trav- 

Point 

Velocity 
Pres sure 

( '"20) pling 

AVERAGE (TOTAL) I 

Dry Gas Meter 
Stack 

Revised 11-78 
~~ Clavton Environmental ~ Consulta 



. . ::.,;i." . 
. _.,. 
,' . 

SAMPLING T R A I N  D A T A  . .  . 

COMPANY: LEE et-7 I L E  co s.qA/iFof2P L'.C* 
; O U R C E  D E S I G N A T I O N  : sou Tn-.& fJJ u" ..I 

--* ( A V g )  : _c 
N o z z l e  ( D i a - i n )  : 
P i t o t  Tube  No. -, C o r r  : F a c t o r  : 

EP.9 d E G U L A T I N G  A U T H O R I T Y :  
D A T E  : y9 If& 

' L  C o r r . F a c t o r : .  ,- -9 'EST NUMBER': p-i -*< 2 3 Meter Box No. 
F i e l d  P e r s o n ( s ) :  .W?" L A Q L  Meter I s o k i n e t i c  F a c t o r :  . /  
= i l t e r  Number: /+-m.3- 1 7 -  Assumed M o i s ' t u r e ' . ( % )  : i. t' 

a r o m e t r i c  P r e ' s s u r e  ( " ~ g ) :  29, 8 C o n d e n s a t e  Volume ( m l )  : "jx ! (? \  
Stack_ S t a t i c  P r e s s u r e  ("1120):  + e>/$ S i l i c a  Gel  W e i g h t  G a i n ( g ) :  3/.2 \ 

L 

L 

t a c k  D i m e n s i o n s :  A c t u a i  M o i s t u r e  ( % ) :  
m b i e n t  T e m p e r a t u r e  ( " F ) :  1 n i t i a l : O c  & n F M  a t  /;c"Hg 

F i n a l :  io , -  CFM a t  &"Hg 5 R e c o r d  a l l  D a t a  E v e r y  M i n u t e s  

I ' '  

A V E R A G E  (TOTAL) 
I 

L a s t  Sampling: 1 P r e s s u r e  O r i f i c e  I F i l t e r 1  Imu .  I T r a i n 1  Dry Gas Meter 

I I I 
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' SAMPLING T R A I N  DATA - J7-M T 

C O M P A N Y :  LEE /;zlCK A M b  T I L E  c:.;-t~.+ni,/ s&JJQ, a 1 I 7 tf 
i O U R C E  D E S I G N A T I O N  : I 5  

dEGULATING AUT.HORTTY: F Pi? N o z z l e ( D i a - i n )  : 5 / / ( n c  - (Avg):& 
D A T E  : - li!i,' i" L] 

:EST N U M B E R :  ' .-a- 47c , I  y 
F i e l d  P c r s o n ( s ) :  'tJ;* HJL: /L' Meter I s o k i n e t i c  F a c t o r :  

4 )  

P i t o t  Tube No. , C o r r . F a c t o r :  .fS/ 
Meter Box No. & 2 C o r r . F a c t o r :  1,011 

1 t e r Numb e r : /I- 00'3 -J./ Assumed M o i s t u r e  ( % ) :  n .  'i, 
C o n d e n s a t e  Volume ( m l ) :  5-;F- Li &' * S i l i c a  G e l  W e i g h t  G a i n ( g ) :  35,3- 

a r o m e t r i c  P r e s s u r e  ( " H g ) :  
S t a c k -  S t a t i c  P r e s s u r e  ("H20) 

t a c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  ( % ) :  
m b i e n t  T e m p e r a t u r e  ( " F ) :  I n i t i a l :  LD,ou.~-CFM a t  Z ' H g  

CFM a t  &"Hg R e c o r d  a l l  D a t a  E v e r y  

- .  
;,,:., . ". 

R e v i s e d  1 1 - 7 8  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 .  



SAMPLING T R A I N  DATA 

I E 6  C A N  p* TI LE L'jM/??Ai J .r COMPASY: 6/2/ck 4 $3 
S O U R C E  DESIGNATION: S O U T H  < I  L &' 

-- REGULATING AUTHORITY: g/9 N o z z l e ( D i a - i n )  : 
DATE : I / ' D / g 2  P i t o t  Tube  N o . a , C o r r  
TEST N U M B E R :  P-2. p< 2 o f 3  Meter Box N o . m , C o r r  
F i e l d  P e r s o n ( s ) :  TJp' e+. a/. Meter I s o k i n e t i c  F a c t o  
F i l t e r  Number:  A - # 3 3  - .J I Assumed M o i s t u r e  (%):  
S a r o m e t r i c  P r e s s u r e  ( " H g ) :  30, C o n d e n s a t e  Volume (m1)T  
S t a c k  S t a t i c  P r e s s u r e  ("H20): 4.0.14 S i l i c a  G e l  W e i g h t  G a i n  
S t a c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  (%).: 

I n i t i a l :  ~ 0 , ~ o . r  
R e c o r d  a l l  D a t a  E v e r y  M i n u t  e s R a t e  =eak) F i n a l :  
A c b i e n t  T e m p e r a t u r e  (OF) : 

- 

- -  
-. - I .  ./ '' : , - _  

. ,  

i e v i s e d  11-78 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 '  



SAMPLING T R A I N  DATA 

IPANY: J C G  set&< A A)> ~,LEc&%.34AIJ s&JruRL, cy ,c; 
J R C E  D E S I G N A T I O N :  S o u t H  R'/ L H 
U L A T I N G  A U T H O R I T Y :  GfA N o z z l e ( D i a - i n ) :  ( A W )  :- 

/ -  

I 

E :  I//OtAO 
T NUMBER:  P-.a P s  - ,,7F < 
I d  P e r s o n ( s ) :  t ? f u /  M e t e r  I s o k i n e t i c  F a c t o r :  
t e r  Number: A -OC>< - 2f Assumed M o i s t u r e  (%) :  

c k  S t a t i c  P r e s s u r e  ( '"20):  ro, ,U S i l i c a  G e l  W e i g h t  G a i n ( g ) :  35-,3 

P i  t o t  T u b e  No. fl, C o r r  . F a c t o r  : 
M e t e r  Box No. &, C o r  r . F a c t  o r  : 

r F  C o n d e n s a t e  Volume (ml) : o m e t r i c  P r e s s u r e  ("Hg) : 3 U . V  2 

c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  (%) : 

. o r d  a l l  D a t a  E v e r y  5 M i n u t e s  

I n i t i a l :  LC.Oo5-CFM a t  />- "Hg 
F i n a l :  

- 
,L C,fljr CFM a t  L " H g  

, i e n t  T e m p e r a t u r e  (OF) : 4 x  

i i s e d  11-78 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 .  
L -  
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SAMPLING TRAIN DATA dn 
CO>IPAXY: LEE zpjck A ~ A I ~  ' ~ I L E  C O A / / $ Y  %U Fdp h . ,& C 

k / L d  
Nozzle (Dia-in) :%L (Avg) :my )URCE DESIGNATION: 50u.Tff. /' - L - i G U L A T I N G  AUTHORITY: 

DATE : I /  11 18 0 Pitot Tube No._Le,Corr.Factor:,f5( 

kield Person(s): 7 J P  / <.t /, cc: 1. Meter Isokinetic Factor: 
F i. 1 t e r Numb e r : $-- .03:3  - J O  Assumed Moisture (%) : 

Stack Static Pressure ("H20): Silica Gel Weight Gain(g): 4 0 . 1 3  

: :ST NUMBER:' P -  3 o <  i /,Tf3 Meter Box No.&, Corr. Factor: I ,,?I . V '  

Condensate Volume (ml) : I !rOnetric Pressure ("Hg): -2 4,20 

1 \;_sed 11-78 Clayton Environmental Consultants, Inc- 



SAMPLING T R A I N  DATA 

C O M P A N Y :  LEE RR/CL A#> r ILF CaMP.+AJY Sdh 
SOURCE D E S I G N A T I O N :  S B L 1 7 - r f  E l  LA/ 

TEST N U M B E R :  P - 3  Pq a&? 

B a r o m e t r i c  P r e s s u r e  ("Hg)  : Aq I ; f O  C o n d e n s a t e  Volume(m1):  

-2- 
R E G U L A T I N G  A U T H O R I T Y :  g/p N o z z l e ( D i a - i n )  : 
DATE : l/,t(m - P i t o t  Tube  N o . A , C o r r . ~  

F i e l d  P e r s o n ( s ) :  r J  P P A  d 1- M e t e r  I s o k i n e t i c  F a c t o r :  
F i l t e r  Number: A. - 0 0 3  - I O  Assumed M o i s t u r e  ( % ) :  

s t a c k  S t a t i c  P r e s s u r e  ( " H 2 0 ) :  .o. 13 S i l i c a  G e l  W e i g h t  Gain(; 

J Meter Box No. m, C o r r  . F 

- 

- S t a c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  (%) : 

Ambien t  T e m p e r a t u r e  ( O F )  : 4 4  Leak)  I n i t i a l :  &-&Id CF 
R e c o r d  a l l  D a t a  E v e r y  5 M i n u t e s  Ra te  F i n a l :  CF 

O r i f i c e  
P r e s s u r e  F i l t e r  

e n t i a 1  Temp 
(OF) 

Dry Gas M e t e r  Time 
T r a v -  

e r s e  Temp.  (OF) D i f f e r -  Box 
p o i n t  
No* 

V e l o c i t y  S t a c k  
S a m -  P r e s s u r e  Temp Volume 

( rn in)  

C1ock ("H20) (OF) ( f t 3 )  
I n l e t  O u t l e t ,  ( " H 2 0 )  piing 

I 1 A V E R A G E  (TOTAL) 
I i _. . . ,  , 

, -. 

R e v i s e d  11-78 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  - 
~~ ~ 



SAMPLING T R A I N  DATA 

I 

I J .  

12.71 

I 
A V E R A G E  (TOTAL) 

:OMPANY: LEE B&rcr AM3 T I L E  C O h h A f Y  Sdhiaafi N.C. 
SOURCE D E S I G N A T I O N :  SQUTA k l  LK 

(A'Jg) :- --- R E G U L A T I N G  A U T H O R I T Y :  N o z z l e  ( D i a - i n )  : 
3 A T E  : L I i t  / 80 P i t o t  Tube No .&,Cor r .Fac to r :  

F i e l d  P e r s o n ( s ) :  7 J p  @ -f-0 / Meter I s o k i n e t i c  F a c t o r :  
' E S T  NUMBER: P - 3  P < 3  o f  3 Meter Box No.&,Corr .Fac tor :  

' i l t e r  Number: 4 -08 5 - I  u Assumed M o i s t u r e  (%) :  ,- 
-Baromet r i c  P r e s s u r e  ("Hg): a4,80 C o n d e n s a t e  Volume(m1):- 7 B L.3 
S t a c k  S t a t i c  P r e s s u r e  ('"20): -/. 0 , 1 z  S i l i c a  G e l  W e i g h t  G a i n ( g ) :  ' ?.g,h\ 

J - .....-, . v  ,4 J 

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

. .  
, ,. 

(?,,,q' (lTq,I.h3 ) . .  . ' 

: t a c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  (%) : 
I n i t i a l :  0,027xCFM a t  15"Hg - 

? e c o r d  a l l  D a t a  E v e r y  M i n u t e s  F i n a l :  / - 5  CFM a t  ="Hg 
Ambien t  T e m p e r a t u r e  (OF) : Lf 
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"MPANY: 5A/tlF2,4X1 / J, L 
SOURCE DESIGNATION: . Q ? U 7 t f  kj 1-d 
REGULATING AUTHORITY: F P 8  No z z  le (Dia - in ) : ( A V g )  : - ,314 
?ATE : I /  / A / ? J  

Let? &?/cy /+ MS) T I L E  c d .  

SAMPLING TRAIN DATA 

--- 
Pitot Tube NO. 15 ,Corr.Factor:_y3S( - 

'EST NUMBER: c P 4 ( & 3  Meter Box No.m,Corr.Factor: I OII 
Field Person(s): 3 p ' e+ U / >  Meter Isokinetic Factor: 
'ilter Number: 14 -eo 5 - 0 1 Assumed Moisture (%)  : 

Condensate Volume ( m l )  : aarometric Pressure ("Hg): 30. C L  
Stack Static Pressure ("H20): tc. / I /  Silica Gel Weight Gain(g): 
:tack Dimensions: Actual Moisture ( % ) :  

l s i i  Initial: 0,fi CFM at &"Hg 
"Hg - Rate Final: CFM at Leak) 

nmbient Temperature (OF): 
Record all Data Every 5 Minutes 

Kevised 11-78 Clayton Environmental Consultants, Inc. 



SAMPLING T R A I N  DATA 

COMPANY: R P  \ ICK ' ' ' hhtb T t L E  c CilyP4UY L A  
# -  

SOURCE DESIGNATION: * r c d r / +  IC I LN 
REGULATING AUTHORITY: N o z z l e ( D i a - i n ) :  

ni > - F - 3  Meter  Box No.&J,Corr. TEST N U M B E R :  * 

F i e l d  P e r s o n ( s ) :  2t u f Meter I s o k i n e t i c  F a c t o r  
F i l t e r  Number: ,T-& -0.7 Assumed M o i s t u r e  ( % ) :  
B a r o m e t r i c  P r e s s u r e  ("Hg) :  .3d,ok C o n d e n s a t e  Volume (m1)- 
S t a c k  S t a t i c  P r e s s u r e  ("H20): f O ,  /'f S i l i c a  G e l  W e i g h t  G a i n (  
S t a c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  ( % ) :  

I n i t i a l :  0, 0 1  C A m b i e n t  T e m p e r a t u r e  (OF) : 
R e c o r d  a l l  Data E v e r y  f M i n u t e s  

cP.4 -- 
DATE : I l l  a / ? d  P i t o t  T u b e  No. 1 7 , C o r r .  - 

C 

A V E R A G E  (TOTAL) ( ) 

- .  .I .: ' 1  " ;:I-'' -' 

R e v i s e d  1 1 - 7 8  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  
~~~ 
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SAMPLINC T R A I N .  D A T A  q'pL 
- 

P & . b  \ t- S o u r c e  D e s i g n a t i o n :  cipcy f k h d  
D a t e :  \ -q-gc 

F i e l d  P e r s o n :  D i-i7 N o z z l e  N u m b e r : a , D i a .  (in.): 0 , 3 n  

B a r o m e t r i c  P r e s s u r e  ("Hg): 6 .  

Compony : Le?. h i c L  E T  ' &  
- 

F i l t e r  H e a t e r  S e t t i n g :  

T e s t  Number:  - p r o  b e  H e n  t e r  S e t t i n g  : 

F i l t e r  Number: R - ( l o 3  - 1q P i t o t  T u b e  N o . & , C o r r . F a c t o r :  o,frL& 

s t a c k  S t a t i c  p r e s s u r e  ("1120): -kQ,c,% M e t e r  I s o k i n e t i c  F a c t o r :  )7/T,5 
S t a c k  D i m e n s i o n s :  t 2 JC; " 1 n Assumed  M o i s t u r e  (%) :  J . U 3  
Piume A p p e a r a n c e :  
S m b i e n t  T e n p e r a t u r e  ( O F ) :  
R e c o r d  a l l  D a t a  E v e r y  6 M i n u t e s  

M e t e r  B O X  N O .  p-3 ' , C o r r . F a c t o r : f l y 1  I , ( .  I 

C o n d e n s a t e  Vo lume  ( m l )  : 'I 

r e s s u r e  

.. 



3 
SAMPLING T X A I N  DATA 

COMPANY: 

R E G U L A T I N G  A U T H O R I T Y  : N o z z l e  ( D i a - i n )  : 
P i t o t  Tube  No. - ,Corr .  DATE : 

Meter Box No. -, C o r r  TEST N U M B E R :  - 
F i e l d  P e r s o n ( s )  : n\-n Meter I s o k i n e t i c  F a c t o ,  
F i l t e r  Number:  Assumed M o i s t u r e  (%) :  

SOURCE DESIGNATION: l,.k, \( .IC-. 

B a r o m e t r i c  P r e s s u r e  ("Hg): C o n d e n s a t e  Volume (m1)T 
S t a c k  S t a t i c  P r e s s u r e  ("H20): S i l i c a  G e l  W e i g h t  G a i n ,  

A c t u a l  M o i s t u r e  ( Z ) :  - S t a c k  D i m e n s i o n s :  - 
A m b i e n t  T e m p e r a t u r e  ( O F )  : Leak)  I n i t i a l :  ( 

R e c o r d  a l l  D a t a  E v e r y  5 M i n u t e s  R a t e  F i n a l :  ( 

A V E R A G E  (TOTAL) 



SAMPLING TRAIN DATA 3 w  
COMPANY: 1 

-1EGULATING AUTHORITY: Nozzle (Dia-in) : 
DATE : Pitot Tube No. -,Corr.Factor: 
:EST NUMBER: - Meter Box No. -, Corr. Factor: 
;ield Person(s): Meter Tsokinetic Factor: 
Filter Number: Assumed Moisture ( % ) :  

SOURCE DESIGNATION: Yfi- tb>b'kS?- '  
--- (Avg)  : - 

iarometric Pressure ("Hg): Condensate Volume ( m l ) :  
Stack Static Pressure ("H20): Silica Gel Weight Gain(g): 

- 
-tack Dimensions: Actual Moisture (%) : 

Record all Data Every Minutes 
"Hg 

Rate Final: $6 t CFM at #"Hg - .mbient Temperature (OF) : Leak) Initial: CFM at 

Environmental Consultants, Inc. Revised 11-78 
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I ,\2 -. - 
EST NUMBER: p -  P Meter Box No.&,Cor 

01 Meter Isokinetic Fact1 Field Pcrson(s): i)LP 

, u r L . r a c t o r : & 
r.Factor: 0,997 

~ 

Assumed Moisture ( % ) :  F i  1 t er Number : k-ar?+rJ\  > 

iarometric Pressure ("Hg): 330,O;;L Condensate Volume (ml) : 
Stack Static Pressure ("H20): 

~ - Silica Gel Weight Gain(g): 
~~~~ 

:tack Dimensions: R ?  16, 
mbient Temperature ("F): -46 Leak) Initial: 
Record all Data Every -5 Minutes Rate Final 

Actual Moisture ( % ) :  - 
9 ,  1) I CFM at &'Hg 

: a,(> CFM at &"Hg 



SAMPLING TRAIN DATA &o.t 
COMPANY: 
SOURCE DESIGNATION: J- Ud 
REGULATING AUTHORITY: Nozzle(Dia-in): 
DATE : 

Meter Isokinetic Fact Field Pcrson(s): 
Assumed Moisture ( % ) :  Filter Number: 

Barometric Pressure ("Hg): Condensate Volume (ml) 
Stack Static Pressure ( ' " 2 0 ) :  Silica Gel Weight Gai 
Stack Dimensions: Actual Moisture (%):  

Record all Data Every Minutes Rate Leak) Final: 
Ambient Temperature ( O F ) :  

-- 
Pitot Tube No. -Y Cor cna TEST NUMBER: p- a- CT 

9 

Meter Box No. -y Cor 

nq I h -*vJ*h*L( 
- : L o ,  

Revised 11-78 C 1 a y t  o n  E nv  i r o nm-e n t a 1 Con s U 1 t I 



SAMPLING T R A I N  DATA 

C O M P A N Y :  

L E G U L A T I N G  A U T H O R I T Y :  N o z z l e ( D i a - i n ) :  ( A v g )  :- 
-9 C o r r .  F a c t o r :  DATE : P i t o t  Tube  N o .  

' E S T  N U M B E R :  ?- 2- w v  -7 M e t e r  Box No. - , C o r r . F a c t o r :  
k ' i e l d  P e r s o n ( s )  : M e t e r  I s o k i n e t i c  F a c t o r :  

S O U R C E  D E S I G N A T I O N  : h & b W  ,hiw 

i '3 
Number: Assumed M o i s t u r e  ( % ) :  / 

s a r o m e t r i c  p r e s s u r e  ( "Hg) :  C o n d e n s a t e  Volume(m1):  -/O I tz '-' 
S t a c k  S t a t i c  P r e s s u r e  ("H20): S i l i c a  G e l  W e i g h t  G a i n ( g ) :  ' 30.5 " 

: t a c k  D i m e n s i o n s  : A c t u a l  M o i s t u r e  (%) :  
. 

"Hg 
"Hg 

- . m b i e n t  T e m p e r a t u r e  ( O F )  : Leak)  In i t i : i l :  CFM a t  
R a t e  F i n a l :  CFM a t  - R e c o r d  a l l  D a t a  E v e r y  M i  n u t  e s 

- 5 . 4  



$1 r\ 
SAMPLING T R A I N  DATA 

- 
COMPANY: 
SOURCE DES I G N A T  I O N  : 
R E G U L A T I N G  A U T H O R I T Y :  N o z z l e ( D i a - i n )  :*,$ 

P i t o t  T u b e  No. 
M e t e r  Box No. 

DATE : 1 -//-/Yo 
T E S T  N U M B E R :  P- 3 me i 

B a r o m e t r i c  P r e s s u r e  ("Hg): J4, so 
F i e l d  P e r s o n ( s ) :  ,>La .P&L M e t e r  , I s o k i n e t i c  F a c t  
F i l t e r  Number: fl-LJfi.3 - f i j -  Assumed M o i s t u r e  (%) : 

C o n d e n s a t e  Volume (ml) 
S t a c k  S t a t i c  P r e s s u r e  ( ' "20):  L d i  L75 S i l i c a  G e l  W e i g h t  Gai  
S t a c k  D i m e n s i o n s :  J 2  '?)//.c- A c t u a l  M o i s t u r e  (%): 

I 

Leak) I n i t i a l :  
R a t e  F i n a l :  

A m b i e n t  T e m p e r a t u r e  (OF) : 4 0  
R e c o r d  a l l  D a t a  E v e r y  ~ M i  n u t  es  

' r a v -  
e r s e  

' o i n t  
N o *  

O r i f i c e  
P r e s s u r e  F i l  

Temp. ( O F )  D i f f e r -  Bc 
e n t i a 1  Te 

(" 

Dry Gas Meter T i m e  
V e l o c i t y  S t a c k  ' 

' lock ( " H 2 0 )  ( O F )  ( f t 3 )  
Sam- P r e s s u r e  Temp Volume 

( m i n )  I n l e t  O u t l e t  ( " H 2 0 )  piing 

A V E R A G E  (TOTAL) ) 
.. * . .  , I ,  J / Y  ;..,.:.'' ;, , , ' : :.. 

R e v i s e d  1 1 - 7 8  C l a v t o n  E n v i r o n m e n t a l  ~ ~~ ~ C o n s u l t  



SAMPLING T R A I N  DATA 

A V E R A G E  (TOTAL) 

C O M P A N Y :  

--- (Avg) :- A E G U L A T I N G  A U T H O R I T Y :  N o z z l e  ( D i a - i n )  : 
DATE : 

r ' i e l d  P e r s o n ( s ) :  Meter I s o k i n e t l c  F a c t o r :  
F i l t e r  Number: Assumed M o i s t u r e  ( % ) :  
m a r o m e t r i c  P r e s s u r e  ("Hg) : C o n d e n s a t e  Vo lume(m1) :  

S t a c k  S t a t i c  P r e s s u r e  ( '"20):  S i l i c a  Gel W e i g h t  G a i n ( g ) :  

S O U R C E  DESIGNATION: ,%it-Cl?- kd ;- 

P i t o t  Tube No. -, C o r r  . F a c t o r  : 
'EST N U M B E R :  f -  ..? 1730 7 7 .  M e t e r  Box No. -, C o r r .  F a c t o r :  

-, 

i 
I 

( ) 

: t a c k  D i m e n s i o n s  : A c t u a l  M o i s t u r e  (%) : 
. m b i e n t  T e m p e r a t u r e  (OF): Leak)  I n i t i a l :  CFM a t  

R e c o r d  a l l  D a t a  E v e r y  M i  n u t  e s R a t e  F i n a l :  CFM at 
"Hg - 
"Hg - 



/ 
SAMPLING T R A I N  DATA i 

COMPANY: 
S O U R C E  DESIGNATION : ,fi.iypy?- k - L b , d  

-- N o z z l e  ( D i a - i n ) :  

P i t o t  Tube  No. -, C o r r  
M e t e r  Box No. -, C o r r  
Meter I s o k i n e t i c  F a c t o .  F i e l d  P e r s o n ( s ) :  p-3 h ' J &  -3 2 
Assumed M o i s t u r 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) : C o n d e n s a t e  Volume (ml)? 
S t a c k  S t a t i c  P r e s s u r e  ("H20): S i l i c a  Gel W e i g h t  G a i n  
S t a c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  (%) :  

R E G U L A T I N G  A U T H O R I T Y :  
DATE : 
TEST N U M B E R :  r= 

- 
Ambien t  T e m p e r a t u r e  (OF) : Leak)  I n i t i a l :  ( 

R e c o r d  a l l  D a t a  E v e r y  M i n u t e s  Ra te  F i n a l :  t 

T r a v -  

P o i n t  

Ve 1 o c i t y  
P r e s s u r e  

* 
A V E R A G E  (TOTAL) 

R e v i s e d  1 1 - 7 8  

O r i f i c e  
P r e s s u r e '  F i l t L  
D i f f e r -  Box 

e n t i a 1  Tern: 
(OF 

S t a c k  



@rJ1 SAMPLING TRAIN DATA 

COMPANY: 

REGULATING AUTHORITY: ( ( 5  E t a  Nozzle(Dia-in) :A& -- (Avg) :a 
DATE : \ .. 1.2 -% Q Pitot Tube No.&,Corr.Factor:&& 

Meter Box No. a, Corr . Fact or : 0,9q 7 
Meter Isokinetic Factor 

Condensate Volume (m1) : 
Silica Gel Weight Gain(g): 

tOURCE DESIGNATION: \*. &\W 

EST NUMBER: 1’- 4 :e Field Person ( s )  : D LO 

Stack- Static Pressure (‘“20): n,o5 

rilter Number: Il-Cc? - c,I, Assumed Moisture (%) :  . 

arometric Pressure (“Hg): 30.(?(, 

tack Dimensions: 2 2  3 4  Actual Moisture (%)  : 
mbient Temperature ( O F ) :  Initial: <O,UL-CFM at L ” H g  

“Hg - Rate Final: CFM at 
Leak) Record all Data Every 5 Minutes 

9 ., . .  . . -  !. . , .~ ,.-,z-’ 

Revised 11-78 Clayton Environmental Consultants, InC. 



SAMPLI.NG T R A I N  DATA 

C O M P A N Y :  
SOURCE DE SIGNATION : 
R E G U L A T I N G  A U T H O R I T Y :  N o z z l e ( D 3 . a - i n ) :  

-J Cor DATE : P i t o t  T u b e  No. 

Meter Box No. -J Cor 
TEST N U M B E R :  

F i e l d  P e r s o n c s ) :  M e t e r  I s o k i n e t i c  F a c t  
F i l t e r  Number:  Assumed M o i s t u r e  ( % ) :  
B a r o m e t r i c  P r e s s u r e  ( " H g )  : C o n d e n s a t e  Volume (m1) 
S t a c k  S t a t i c  P r e s s u r e  ( " H 2 0 ) :  S i l i c a  G e l  W e i g h t  G a i  
S t a c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  (%): 

-- 
Y -  4 0% \b 

A m b i e n t  T e m p e r a t u r e  ( O F )  : Leak)  I n i t i a l :  - 
R e c o r d  a l l  D a t a  E v e r y  M i n u t e s  Ra te  F i n a l :  

V e l o c i t y  S t a c k  
Temp.  (OF) 

P o i n t  C l o c k  

O r i f i c e  

('"20) 

R e v i s e d  1 1 - 7 8  ~ ~~ 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 ;  



SAMPLING TRAIN DATA 

COMPANY: 
SOURCE DESIGNATION : \)Y?khL * 
LEGULATING AUTHORITY: Nozzle (Dia-in) : (Avg):- 
DATE : 

field Person(s): Meter Isokinetic Factor: 

Corr . Factor : 
-9 Pitot Tube No. 

'EST NUMBER: I' -4 l?iu-) 3 Meter Box No.-, Corr.Factor: 

Filter Number: Assumed Moisture ( % ) :  Y/ 
Silica Gel Weight 

,arometric Pressure ("Hg): Condensate Volume (ml) 

tack Dimensions: Actual Moisture (%I: 
Stack Static Pressure ( " H 2 0 ) :  

Initial : CFM at "Hg 
Final: , ?fi) CFM at F ' H g  

.mbient Temperature ( O F )  : 
Record all Data Every Minutes 

Revised 11-78 Clavton Environmental Consultants, InC. 



SAMPLING T R A I N  D A T A  
' /  ! ?I ;-,-,q,, ,.. 

. , .L.. I . .>..-.  
... C O M P A N Y :  

SOURCE DESIGNATION: I ') I, , , ., I 

R E G U L A T I N G  A U T H O R I T Y :  '::''I N o z z l e ( D i a - i n ) : . 2 5 5 -  -II Gf 
DATE : , . -  .... P i t o t  Tube  No.-,Corl 
T E S T  N U M B E R :  V - ;  Meter Box No.:l;:,Corl 

Meter , I s o k i n e t i c  F a c t c  F i e l d  P e r s o n ( s ) :  3. &It5 
F i l t e r  Number:  A-r/03-/A' . .  Assumed M o i s t u r e  (%) :  

C o n d e n s a t e  Volume (ml): B a r o m e t r i c  P r e s s u r e  ("Hg) :  rC . .$& 
S t a c k  S t a t i c  P r e s s u r e  ('"20) : .;- i.':"''.. S i l i c a  G e l  W e i g h t  Gair  
S t a c k  D i m e n s i o n s :  . . .  A c t u a l  M o i s t u r e  (%):  
A m b i e n t  T e m p e r a t u r e  (OF) :  Leak)  I n i t i a l :  & 
R e c o r d  a l l  D a t a  E v e r y  4 M i n u t e s  R a t e  F i n a l :  L c J , ~ ~  

0 !;/>n 

. .  ..I 

. -  , 

Time 
V e l o c i t y  
P r e s s u r e  

T r a v -  

P o i n t  

0. O b  

A V E R A G E  (TOTAL) \ I  

~ 

O r i f i c e  
P r e s s u r e  F i l t  
D i f f e r -  Box 

e n t i a 1  Ten 

Dry Gas Meter 

( O r  

S t a c k  



SAMPLING TRAIN DATA 
- - 

' 4  
COMPANY: 1. IX)?ILL 
;OURCE DESIGNATION: b4hl T b t d  

.'EST NUMBER: P-l Cohrd 

Filter Number: r, im h -\x Assumed Moisture (%) :  

Nozzle (Dia-in) : -_._. (Avg) :- 
Pitot Tube KO. -, Corr. Factor: 
Meter Box No. -7 Corr.Factor: 

LEGULATING AUTHORITY: Q& d 
DATE : 1/4ij\3 

. I  

r'ield Person(s): D L  / 5 h C  Meter 'Isokinetic Factor: 

arometric Pressure ("Hg): Condensate Volume (ml) : 
Stack Static Pressure ("H20): Silica Gel Weight' Gain(g) : 
"tack Dimensions: 1 Moisture ( % ) :  

Record all Data Every 4 Minutes , 

- 

mbient Temperature ( O F )  : 

\ \ :  L " ,*..:\ >. ' i,: 
I. . .  

I ,nevised 11-78 Clayton Environmental Consultants, Inc. 



SAMPLING TRAIN DATA 

COMPANY: 

REGULATING AUTHORITY: Nozzle(Dia-in): 

Pitot Tube No .-,Corr. 
Meter Box No. -, Corr. TEST NUMBER: 
Me t e r Is o ki ne t i c Factor Field Person(s) : 

Filter Kumber: rT -005 - 13 Assumed Moisture (%) :  
Barometric Pressure ("Hg): Condensate Volume ( m l ) ?  
Stack Static Pressure ('"20): Silica Gel Weight Gain( 

SOURCE DESIGNATION : IhbW , 
-- DATE : I / L l  I\.o 

17-1 m I .  

WT,d 

bL / p t k  

- Stack Dimensions: Actual Moisture (%) :  

Record all Data Every Minutes Rate Leak) Final: 
Anbient Temperature ( O F ) :  Initial : C 

4- C 

Revised 11-78 
~~ 
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SAMPLING T R A I N  DATA c 

COMPANY: b L t32,Lb 4. c ;c 
SOURCE D E S I G N A T I O N :  o n  
R E G U L A T I N G  A U T H O R I T Y  : 
DATE : I / , O l Y O  P i t o t  Tube  N o . A , C o r r .  
TEST NUMBER:  Q-S M e t e r  Box No .&, C o r r .  
F i e l d  P e r s o n ( s ) :  D L / t ! A k  M e t e r  I s o k i n e t i c  F a c t o r  
F i l t e r  Number:  - C C l 3  - Assumed M o i s t u r e  ( Z ) :  
B a r o m e t r i c  P r e s s u r e  ("Hg) : .'i (.I, .t .3- C o n d e n s a t e  Volume (ml)  : 
S t a c k  S t a t i c  P r e s s u r e  ( " H 2 0 ) :  S i l i c a  G e l  W e i g h t  Gain( ;  

J N o z z l e ( D i a - i n ) :  --_ 

4 - 

s t a c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  (%) :  
A m b i e n t  T e m p e r a t u r e  (OF) : Leak)  I n i t i a l :  LQ.Ciy?. 
R e c o r d  a l l  D a t a  E v e r y  4- M i n u t e s  Rate  F i n a l :  C: - 

O r i f i c e  
V e l o c i t y  S t a c k .  P r e s s u r e  F i l t e  

e n t i a 1  Temp 
I n l e t  Outlet: ( '"20) (OF) 

Dry Gas M e t e r  Time 
T r a v -  

P o i n t  
e r s e  Temi (OF) D i f f e r -  BOX 

No. Piing (OF) ( f t 3 )  
S a m -  P r e s s u r e  Temp Volume - 
( n i n )  

C l o c k  ( , i H 2 0 )  

A V E R A G E  (TOTAL) 
I I 

\ R e v i s e d  11-78 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  
~~~ ~ ~ 



S A M P L I N G  T R A I N  DATA 

C O M P A N Y :  L a4,cG. 

' E S T  N U M B E R :  ?-3  M e t e r  Box No. -, C o r r .  F a c t o r :  

j O U R C E  D E S I G N A T I O N :  
* E G U L A T I N G  A U T H O R I T Y :  f ? A  0 N o z z l e  ( D i a - i n )  : 
DATE : ,/,a If 3 P i t o t  Tube No. - , C o r r . F a c t o r :  

L ' i e l d  P c r s o n ( s ) :  bL/(.$-,~\r M e t e r  I s o k i n e t i c  F a c t o r :  
F i l t e r  Number: Assumed M o i s t u r e  ( % ) :  

S t a c k  S t a t i c  P r e s s u r e  ( " H 2 0 ) :  S i l i c a  G e l  W e i g h t  G a i n ( g ) :  

- t a c i  D i m e n s i o n s :  A c t u a l  E l o i s t u r e  ( % ) :  

R e c o r d  a l l  D a t a  E v e r y  4 M i n u t e s  

--- ( AVg) : - 

8 

a r o m e t r i c  P r e s s u r e  ( "Hg) :  30,43. C o n d e n s a t e  Vo lume(m1) :  

I n i t i a l :  CFM a t  "Hg 
R a t e  F i n a l :  CFM a t  -"Hg 
Leak) 

m b i e n t  T e m p e r a t u r e  (OF) : 

K e v i s e d  1 1 - 7 8  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 ,  Inca 



SAMPLING TRAIN DATA 
. .  

COMPANY: c g ,  f%mL I. d 

REGULATING AUTHORLTY: J Nozzle(Dia-in):- - - SOURCE DE SIGNAT ION: k&L 

TEST NUMBI~R: 
Pitot Tube No. -¶ Corr. DATE : 

Meter Box Mo. -9 Corr. 
Field Person(s) : Meter Isokinetic Factor 
Filter Number: Assumed Moisture (%) :  
Barometric Pressure ("Hg) : 30,4.> Condensate Volume ( m l ) r  
Stack Static Pressure ( " H 2 0 ) :  Silica Gel Weight Gain(; 

I I ,  0 l t c  
?'- a c;?zr;i 

Actual Moisture (%) :  - Stack Dimensions: 

Record all Data Every 4 Minutes Rate Final: ().0/.3 Ci 
Ambient Temperature (OF) : Leak) Initial: CI 

Velocity Stack 
Pressure Temp 

( "H20)  (OF) 

Trav- 

Point 
piing 

No. erser ( n i n )  

I L 2 .. ;: . , i  , - . - (r3.  - .I  ,, 1 

vironmental C o n s u l t a L  
!.TI 



.. . 
., SAMPLING TRAIN DATA . *  

Tfi / 

COMPANY: 1 $ (hi(/,, 4,850 - 6 
iOURCE DESIGNATION: ' 5  muio 
~EGULATING AUTHORITY: t P A  (I Nozzle (Dia-in) :== s ( A V g )  :- 

Pitot Tube No. & I  ,Corr.Factor-: .83G" DATE : - 
:EST NUMBE~: ' p -  %/ Meter B o x  No.ggc;L,Corr.Factor: -9k'f V' 

r'ield Person(s) : D ~ / R l v \ l c  Meter Tsokinetic Factor: 172 7, 

_. 
I I l l  I?(? 

Filter Number: R -bo3 - 1 I Assumed Moisture ( % ) :  

Stack Static Pressure ("1120): 0,SO Silica Gel Weight Gain(g): 
-tack Dimensions: 71 1/31' ID Actual Moisture (%) :  

Record all Data Every i r  Minutes 

arometric Pressure ("Hg): .&q.80 Condensate Volume ( m l )  : 

- 

2 Initial:L/),nl CFM at / G ' H g  
"Hg - C F M  at 

- mbient Temperature ( O F ) :  

COMPANY: 
iOURCE DESIGNATION: muio 
dEGULATING AUTHORITY: t P A  (I 
DATE : - I 1 1 1  l7r 
'EST NUMBE~: ' p -  %/ 

Filter Number: R -bo3 - 1 I 

ID tack Dimensions: 7 1  1 7  0' 

r'ield Person(s): DL/Rlv\lc 

arometric Pressure ("Hg): 2q.YO 
Stack Static Pressure ("1120): 0,SO - 

- mbient Temperature ( O F ) :  2 
Record all Data Every i r  Minutes 

' 5  

Nozzle (Dia-in) :== &r(AVg) :- 
Pitot Tube No. _. & I  ,Corr.Factor-: .83G" 
Meter B o x  No.ggc;L,Corr.Factor: -9k'f 'i' 

Assumed Moisture ( % ) :  
Condensate Volume ( m l )  : 
Silica Gel Weight Gain(g): 
Actual Moisture 1 7 ' .  

Meter Tsokinetic Factor: 172 7, 

\ " I .  

Initial:L/),nl CFM at / G ' H g  
"Hg - C F M  at 

Kevised 11-78 Clayton Environmental Consultants, Inc. 



SAMPLING TRAIN DATA 
i n  r: i?&L 4 9' COMPANY: 

Nozzle (Dia-in) : REGULATING AUTHORITY: f OA!) 
1 / 1 1  Im Pitot Tube No. -,Corr.? DATE : 

Y'-3 c7\&t:..i Meter Box No. -,Corr.> TEST NUMBER: 
l>L /i?kl,L Meter Isokinetic Factor: Field Person(s): 

Filter Number: 
Barometric Pressure ("Hg) : ,2? Y O  Condensate Volume ( m 1 ) -  
Stack Static Pressure ( "€120) :  Silica Gel Weight Gain(; 
Stack Dimensions: 
Ambient Temperature ( O F ) :  Leak) Initial: < d , o o l  c! 

SOURCE DESIGNATION : nA,L((y? I 

-c_ 

Assumed Moisture ( % ) :  

Actual Noisture (%) : - 
Record all Data Every 4: Minutes Rate Final: CI 

Revised 11-78 Clayton Environmental Consultan' 
~~~ - \ 



SAMPLING T R A I N  DATA 
.. .- 

C O M P A N Y :  L5L-k- 
; O U R C E  D E S I G N A T I O N :  -DA.L$V.-- 

(AVg ) : u s  --- -1EGULATING A U T H O R I T Y :  cP#o N o z z l e ( D i a - i n )  : 
DATE : I I l l  I20  P i t o t  Tube  N o . & , C o r r . F a c t o r :  
'EST N U M B E R :  ' P-3 &cL Met e r Box No. &c_L, C o r  r . F a c t o r  : 

F i l t e r  Number: A-o&-I\ Assumed M o i s t u r e  (%) : + 
a r o m e t r i c  P r e s s u r e  ( " H g ) :  a9.m C o n d e n s a t e  Vo lume(m1) :  + l o ( ) .  t5L \ % /  

S t a c k  S t a t i c  P r e s s u r e  ("H20): S i l i c a  Gel  W e i g h t  G a i n ( g ) : ' 2 7 - 0 > '  - 

- 
r ' i e l d  P e r s o n ( s )  : Q(, / iC Meter , I s o k i n e t i c  F a c t o r :  

~ 

" t a c k  D i m e n s i o n s  : l>hb\ In A c t u a l  M o i s t u r e  ( % ) :  

R e c o r d  a l l  D a t a  E v e r y  4 M i  n u t  e s  R a t e  F i n a l :  CFM a t  
m b i e n t  T e m p e r a t u r e  (OF) : Leak)  I n i t i a l :  CFM a t  "Hg 

"Hg - 

A V E R A G E  (TOTAL) 
I 

O r i f i c e  L a s t  Sampling 
P r e s s u r e  F i l t e r  I m p .  T r a i n  

Temp. (OF) D i f f e r -  Box Gas S t a t i c  
e n t i a 1  Temp Temp, Pressure1 

I n l e t  O u t l e t  ("1I20) (OF) (OF) ("Hg)/ 

Dry Gas Meter 

Vo 1 ume 
( f t 3 )  

\J 0 - 3  ,'7 ,-% 
7c- qc, 

n e v i s e d  11-78  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 .  



1 ? IvL 
SAMPLING TRAIN DATA 

LLL /b,(L,> 1 4. 8S-- COMPANY: 
SOURCE DE SIGNAT ION : 
REGULATING AUTHORITY: r 0 Nozzle (Dia-in) : 

- ///A/ 7') Pitot Tube No.&,Corr DATE : 
Meter Box No.&Corr 

Field Pcrson(s): ?)L / /?'dl c Meter Isokinetic Factc 
Filter Number: fl - C C A  -E?%= 12 Assumed Moisture (%):  
Barometric Pressure ("Hg): .?d,oL Condensate Volume(m1) : 
Stack Static Pressure ( " H 2 0 ) :  Silica Gel Weight Gair 
Stack Dimensions: Actual Moisture (%) :  
Ambient Temperature ( O F )  : 
Record all Data Every 4 Minutes Rate Final: 

4A ML4 I h l l  0,Y - 
-- 

TEST NUMBER! - 

- 

- 
Leak) Initial: 

Revised 1 1 - 7 8  Clayton Environmental ~~~ Consult Z J  



SAMPLING T R A I N  DATA 

C O M P A N Y :  
;O URCE DESIGNATION : C l d  ~ 

.:EGULATING A U T H O R I T Y :  N o z z l e ( D i a - i n ) :  
DATE : I /, 4 1.23 P i t o t  Tube  No.-, C o r r . F a c t o r :  

f i e l d  P c r s o n ( s ) :  D L  /,?r.jr Meter ' I s o k i n e t i c  F a c t o r :  
F i l t e r  Number: Assumed M o i s t u r e  ( % ) :  

a r o m e t r i c  P r e s s u r e  ("Hg) :  C o n d e n s a t e  Volume (ml) : 
S t a c k  S t a t i c  P r e s s u r e  ("H20) :  S i l i c a  G e l  W e i g h t  G a i n ( g ) :  

(AVg)  : - 
'EST N U M ~ E R : '  P -4 C&;t Meter Box No.-, C o r r . F a c t o r :  

- 
- t a c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  ( % ) :  

"He - m b i e n t  T e m p e r a t u r e  ( O F ) :  Leak)  I n i t i a l :  CFM st  
R e c o r d  a l l  D a t a  E v e r y  M i n u t e s  R a t e  F i n a l :  f i n # / . ;  CFM a t  - I 0 " X g  

K e v i s e d  11-78 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 .  



SAMPLING TRAIN DATA 

COMPANY : L2.L !2%'.& 
SOURCE DESIGNATION : M I ! ?  - t: , l i d -  L8-d 

T E S T  NUMBER:' (C- 4 
c, -- REGULATING AUTHORITY: / Nozzle (Dia-in) : 

DATE : I / I ?  / ? C  Pitot Tube No.-, Corr 
Meter Box No. -2 Corr 

Field Personcs): DL/CiYc Meter Isokinetic Facto? 
F i 1 t e r Number : Assumed Moisture ( % ) :  
Barometric Pressure ( "Hg)  : Condensate Volume (ml)? 
Stack Static Pressure ( " H 2 0 ) :  Silica Gel Weight Gain 
Stack Dimensions: Actual Moisture (%) :  

Initial- I ::::) Final: ' =( 

Ambient Temperature ( " F )  : 
Record a l l  Data Every Minutes 

P,?-,k2L 

- 

Revised 11-78 . . -. 
Clayton Environmental C o n s u l t a r  

~ 1 



k 
- SAMPLING T R A I N  DATA 
I- - -  - \  COMPANY: k b S L b L -  k 

SOURCE D E S I G N A T I O N :  nr>,4l7 k, I* 
--- (Avg) : - l l E G U L A T I N G  AUTHORITY : 

DATE : l f lG/%o P i t o t  Tube No. -, C o r r .  F a c t o r :  
'EST NUMBER: 56, - 1  Meter Box No. R.5 , C o r r . F a c t o r :  1.013 

N o z z l e  ( D i a - i n )  : 

k - 
F i e l d  P e r s o n ( s )  : + 4  - w e :  o& 
v i l t e r  Number: Assumed M o i s t u r e  (%) : i 

a r o m e t r i c  P r e s s u r e  ( "Hg) :  ,34 C o n d e n s a t e  Volume(m1) :  
S t a c k  S t a t i c  P r e s s u r e  ("H20) : S i l i c a  G e l  W e i g h t  G a i n ( g ) :  

~~ 

, t a c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  (%) :  
'"g 
'"g 
- a b i e n t  T e m p e r a t u r e  (OF) : Leak)  I n i t i a l :  CFM a t  

R e c o r d  a l l  Data E v e r y  M i  n u t  e 8 Rate F i n a l :  CFM a t  - 



S A M P L I N G  T R A I N  DATA 

COMPANY : /Le- ($..; > I  k-, 
S O U R C E  D E S I G N A T I O N  : < * , , A I .  14 In  

T E S T  NUMBER:  5 0 .  ..I 

- - .  R E G U L A T I N G  A U T H O R I T Y :  N o z z l e ( D i a - i n )  : 
D A T E  : 

F i e l d  P e r s o n ( s )  : 
F i l t e r  N u m b e r :  A s s u m e d  M o i s t u r e  (%) :  
B a r o m e t r i c  P r e s s u r e  ( " H g )  : ?e. ?A C o n d e n s a t e  V o l u m e  (m1)- 
S t a c k  S t a t i c  P r e s s u r e  ("H20): S i l i c a  G e l  Weight G a i n ( -  
S t a c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  (%) :  

I I , ,  iar, P i t o t  T u b e  No. -, C o r r .  
r. , 

L 
M e t e r  B o x  N o .  &, C o r r  . 

- 
n. A m b i e n t  T e m p e r a t u r e  ( O F )  : Leak) I n i t i a l :  b. 

R e c o r d  a l l  D a t a  E v e r y  M i n u t e s  R a t e  F i n a l :  C 

i / i ,..: 
A V E R A G E  ( T O T A L )  a . b q  .~ b5, I b q  I 0.03- 

b y  
R e v i s e d  1 1 - 7 8  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 '  

~ ~ 



SAMPLING T R A I N  DATA 

COMPANY: 

~ E G U L A T I N G  AUTHORITY:  

DATE : I / I , ,  l C b 0  P i t o t  Tube No. 
'EST NUMBER:  $ 6 .  " 1  Meter Box N o . & ¶ C o r r . F a c t o r :  Oq91 

F i e l d  P e r s o n ( s ) :  * i r . L  ; D o k i m i i c  - . 0 4, e.- ~O.L 

SOURCE D E S I G N A T I O N  : rcOJft.,*. K.; 
N o z z l e  ( D i a - i n )  : ._-- (Av8) :- 

C o r r . F a c t o r :  , - 9  

(. 

pi 1 t e r  Number : Assumed M o i s t u r e  (%) : L/ 

a r o m e t r i c  P r e s s u r e  ("Hg) : %. "24 C o n d e n s a t e  Volume ( m l )  : 

t a c k  D i m e n s i o n s :  A c t u a l  M o i s t u r e  (%) :  
a b i e n t  T e m p e r a t u r e  (OF) : Leak)  I n i t i a l :  CFM a t  

R e c o r d  a l l  Data E v e r y  M i n u t e s  R a t e  F i n a l :  CFM a t  

S t a c k  S t a t i c  P r e s s u r e  ("H20) : S i l i c a  G e l  W e i g h t  G a i n ( g ) :  

"Hg 
'In8 
- - 

R e v i s e d  11-78 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 .  



SAMPLING TRAIN DATA 

COMPANY: LP.*:- V-nK IL. 
SOURCE DESIGNATION: i)S><.! 

TEST NUMBER: $0, . I 

u -- REGULATING AUTHORITY : 
DATE : 

Field Person(s): 
Filter Number: Assumed Moisture (%):  
Barometric Pressure ("Hg) : 7 6 I-34 Condensate Volume (ml); 
Stack Static Pressure ("H20): Silica Gel Weight Gain 
Stack Dimensions: Actual Moisture (%): 
Ambient Temperature (OF) : 
Record all Data Every Minutes Rate Final: 

Nozzle (Dia-in) : 
Pitot Tube No. -, Corr I i t  I, I 4,c 

c Meter Box No.&,Corr 

- 
Leak] Initial: 

Revised 11-78 Clayton Environmental Consults - 
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PARTICLE SIZJ..YG DATA SHEET ??? I 2 - COMPANY m, L 4 a - EPA -z= 

SOURCE D E S I G N A T I O N  +)n@--*  I 1,; ' .\ 

DATE t / I * /  % a  F i l t e r  Heater S e t t i n g :  
TEST NUMBER Fm--c ~~~ P r o b e  Heater S e t t i n g :  
F i e l d  P e r s o n :  V M -  Nozz le  N u m b e r : h , D i ;  

P i t o t  T u b e  
Meter Box 

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): 3 , A  L 
S t a c k  S t a t i c  P r e s s u r e  ("H20): j. /? Meter I s o k i n e t i c  P a c t c  

S t a c k  D i m e n s i o n s :  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(m1): 
A m b i e n t  T e m p c r n t u r e ( ° F ) :  S i l i c a  G e l  Weight  Gait 
R e c o r d  a l l  Data  E v e r y  s / o  M i n u t e s  L e a k  Rate  ,62 CFH 

AND ERSEN I N L  
~ 

F i  1 t e r  No. 
C y c l o n e  
S t a g e  0 A F P - G - 0 1  
S t a g e  1 AFY-$&a3 
S t a g e  2 A F P - a Z - 0 2  
S t a g e  3 A F P - a - 2 4  
S t a g e  4 A F P - a - 0 3  
S t a g e  5 A F P - w - 2 5  
S t a g e  6 A F P - D b - M  
S t a g e  7 AFP-G-S 
Back up A -  lqo-((,, 

JT70F STACK 

Comments 

B R I N K S  1 N r l C . C  

F i l t e r  No. 
C y c l o n e  A- 
S t a g e  1 A- 
S t a g e  2 A -  
S t a g e  3 A -  
S t a g e  4 A -  
S t a g e  5 A -  
Back up A -  

C l a y t o n  E n v i r o n m e n t a l  Conso 



37. -L 
P A R T I C L E  S I Z I N G  DATA SHEET 

F i l  t e  K N O .  
C y c l o n e  A -  
S t a g e  1 ' A -  
S t a g e  2 A -  
S t a g e  3 A -  

S t a g e  4 A -  
S t a g e  5 A -  

Back up A -  

C O M P A N Y  icL? g,*,c.k 
SOURCE DESIGNATION ,A,> ,WL c; I rl 
DATE I I, 2 1 k  
T E S T  NUMBER Pa -1 

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 o t e r  S e t t i n g :  

D i a .  ( i n . ) :  
Corr .  F a c t o r :  

N o z z l e  Number: -p F i e l d  P e r s o n :  
5cc G e L - 4  P i t o t  T u b e  No. 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): Meter Box No. R 6 , C o r r . F a c t o a  l .Ol .3  
-' 

Comme n t s 

- 
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 :  
S t a c k  D i m e n s i o n s :  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  V o l u m e ( m 1 ) :  

A m b i e n t  T e m p e r a t u r e  ("'3) : 
R e c o r d  a l l  D a t a  E v e r y  30 

S i l i c a  Gel W e i g h t  G a i n ( g ) :  qd.5' 
M i n u t e s  L e a k  Rate  CFM a t  "Hg 

Z L . l I J >  

A V E R A G E  (TOTAL) ( 2L 4 Ti-?: 

A N D E R S E N  I N / O U T  OF S T A C K  

F i l t e r  No. 
C y c l o n e  
S t a g e  0 A F P - Z ~ T - ~ ~  
S t a g e  1 A F P - $ Q . +  
S t a g e  2 AFP->23C.-eQ 
S t a g e  3 A F P - 3 - 9 - 9  
S t a g e  4 A F P - 3 2 - d ;  
S t a g e  5 A F P - J B - i q  
S t a g e  6 A F P - 3 3 4 6  
S t a g e  7 AFP-&-/a 
Back u p  A-257-37 

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 .  



P A R T I C L E  SIZING DATA SHEET 11.27 

C 0 MPA NY L& Q@LK 
SOURCE DESIGNATION S -  ki 

T E S T  NUMBER vc) p r o b e  H e a t e r  S e t t i n g :  - I t  - D A T E  J 'Xn F i l t e r  H e a t e r  S e t t i n g :  

F i e l d  P e r s o n :  N o z z l e  Number:-, D ie .  

F i l t e r  Number:  S C C  W,d P i t o t  T u b e  N o . z , C O r r .  
Barometric p r e s s u r e  ("Hg):  Meter Box NO. ;P. 2, ' ,Cor r  
S t a c k  S t a t i c  P r e s s u r e  ("HZO): Meter I s o k i n s t i c  F a c t o r  

p lume  A p p e a r a n c e :  C o n d e n s a t e  vo lume(m1) :  
A m b i e n t  T c m p c r a t u r e  ( O F )  : 
R e c o r d  a l l  D a t a  E v e r y  

S t a c k  D i m e n s i o n s :  Assumed M o i s t u r e ( % ) :  - 
S i l i c a  G e l  W e i g h t  G a i n 7  

M i n u t e s  L e a k  R a t e  01 CFM a _.  1 

F i l t e r  No. Comments 
C y c l o n e  I 

F i l t e r  No. 

S t a g e  4 A -  
S t a g e  5 A -  

Back up 

c 
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  

0. i; 'I ..j 



PARTICLE SIZING DATA SHEET 11.17 

C O M P A N Y  l-66 E>f",Cc/_ Ail3 7i L 6 co h./?'?N Y S,C/vG/?P &e-* 
SOURCE D E S I G N A T I O N  A D k  rp+ KlLd 

F i l t e r  H e a t e r  S e t t i n g :  I/, 2 I 3-b DATE 

T E S T  N U M B E R  P 5 - a  probe H e a t e r  S e t t i n g :  
F i e l d  P e r s o n :  r d / q  /ro I Nozz le  Number:  - 9  Dia. ( in .  ) : 

B a r o r n c t r i c  P r e s s u r e  ("Hg):  '33, I S  Meter Box No. p - s  , C o r r . F a c t o r : ,  01 / 
S t a c k  S t a t i c  P re s su re  ("HZO): f o ,  i L  Meter I s o k i n e t i c  F a c t o r :  
S f a c k  D i m e n s i o n s :  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  Vo lume(m1) :  
A m b i e n t  T c m p c r a t u r e ( ' F ) :  S i l i c a  Gel  W e i g h t  G a i n ( g ) :  /&  3 
R e c o r d  a l l  D a t a  E v e r y  30 M i n u t e s  L e a k  R a t e  CFM a t  " H g  

P i t o t  T u b e  No. 31 C O r r . F a c t o r :  F i l t e r  Number:  - 9  

F i l t e r  No. 
C y c l o n e  A -  
S t a g e  1 A -  
S t a g e  2 A -  
S t a g e  3 A -  
S t a g e  4 A -  
S t a g e  5 A -  

Back u p  A -  

A N D E R S E N  I N / O U T  O F  STACK 

conhme n t s 

I 

F i  1 t e r  N o .  
C y c l o n e  
S t a g e  0 A F P - S - 7 /  
s t a g e  1 ~ ~ p - m - 1 0  
S t a g e  2 AFP-@$-% 
S t a g e  3 ~ ~ ~ - 3 3 - 4  
S t a g e  4 AFP-~>-~-$?  
S t a g e  5 AFP-%%b8 
S t a g e  6 AFP-ug-$l 
s t a g e  7 AFP-$+?-&~ 
Back u p  A-257-23 

Comments 

.' 
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 ,  Inc. 



I \ -  

k PARTICLE SIZING DATA SHEET 

c/ SOURCE DESIGNATION \DO &OlR li; I 1'1 
- DATE 1 / 1 1  /w Filter Henter S e t t i n g :  

T E S T  N U M B E R  T3-1 Probe Henter S e t t i n g :  
F i e l d  P e r s o n :  Nozzle Number: -' Die. ( 

F i l t e r  Number:  <<z. ? - t \ r P  Pitot Tube No.A,Corr.F 
B a r o m e t r i c  P r e s s u r e  ("Hg): Meter Box No. e..:) ,Corr. 

- 

s t a c k  S t a t i c  P r e s s u r e  ("H20-): Meter Isokinetic F a c t o r :  
S t a c k  D i m e n s i o n s :  Assumed Moisture(%): - 

A N D E R S E N  I N / O U T  OF STACK 

F i l t e r  No. 
C y c l o n e  
S t a g e  0 AFP- Aq-+3 
S t a g e  1 A F P - g Z - 0 9  
S t a g e  2 ~~p-M-44 
S t a g e  3 AFP- :A$!-I~ 
S t a g e  4 AFP-X&& 
S t a g e  5 A F P - x 4 - 1 5  
S t a g e  6 ~ ~ ~ - 2 3 - 4 b  
S t a g e  7 A F P - s j - 9 5 -  
Back up A -  Rg-05  

Comments 

I b  

i t  

L I  

B R I N K S  I I T I C U T  

I F i l t e r  No. I 1 

C y c l o n e  A -  
S t a g e  1 A -  
S t a g e  2 A -  

S t a g e  3 A -  

S t a g e  4 A-  

S t a g e  5 A -  

Back u p  A -  

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  



PARTICLE S I Z I N G  DATA SHEET 

7, 4.Sa.B 5 B C O M P A N Y  

D A T E  I / , ,  I @  11 F i l t e r  Heater  S e t t i n g :  
TEST N U M B E R  P P L b ” r r ?  I 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 :  N o z z l e  Number:-, Die. ( i n . ) :  

F i l t e r  Number: P i t o t  T u b e  N o . L , 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  ( “ H g ) :  Meter Box No. /- I , C o r r . F a c t o n n  a v l  
S t a c k  S t a t i c  P r e s s u r e  ( “ H 2 0 ) :  Meter I s o k i n e t i c  F a c t o r :  
St-ack D i m e n s i o n s :  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  Vo lume(m1) :  
A m b i e n t  T e m p e r a t u r e  ( O F )  : 
R e c o r d  a l l  Da ta  E v e r y  M i n u t e s  L e a k  Rate  CFH a t  “Hg 

bf IM I C  . L- 
SOURCE D E S I G N A T I O N  o - u - + P ?  

S i l i c a  Gel W e i g h t  G a i n ( g ) :  11.9 

A V E R A G E  (TOTAL) 

A N D E R S E N  I N / B U T  OF S T A C K  

F i  1 t e r  No. 
C y c l o n e  
S t a g e  0 A F P - N - ~  
S t a g e  1 A F P - & - \ ~  
S t a g e  2 A F P - 2 A - q  
S t a g e  3 A F P - a N - l q  
S t a g e  4 A F p - a a 4 - 1 0  

M- 30 s t a g e  5 AFP- 
S t a g e  6 A F P - 3 N - 1 1  
S t a g e  7 A F p - a q - y ~  
Back U P  A -  \qo-\\  

Comments I 
B R I N K S  I l l / C U ’ i  OF . S T A C K  I 

F i  1 t e  r No. 
C y c l o n e  A -  
S t a g e  1 A -  
S t a g e  2 A -  

S t a g e  3 A -  
S t a g e  4 A -  

S t a g e  5 A -  

Back up A -  

C o mme n t s -4 

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 .  



A d , ,  ‘2-17 /),./,? 
SUMMARY 

RECORD OF VISIBLE EMISSIONS 

T y p e  o f  P l a n t  (:,-,./ L>/ L/ f l r ;~J</%&- Date /.- 7 
Company Name A y; / ; r . ; ’ c  A’d r/,- ~ d,. Hours  of Obs 

P l a n t  A d d r e s s  3;. ’A:, A< L , O b s e r v e r  

T y p e  o f  D i s c h a r g e  STACK / O T H E R  

D i s c h a r g e  L o c a t i o n  mL? ?L h-p 
I 

- H e i g h t  o f  P o i n t  o f  D i s c h a r g e  -2 .FS, 
... 
I_ 

O b s e r v e r ’ s  L o c a t i o n :  

-- 

II 

D i s t a n c e  t o  D i s c h a r g e  P o i n t  

H e i g h t  o f  O b s e r v a t i o n  P o i n t  

2-c7 / t 
; c r  f i c F -  /pVp. / 

D i r e c t i o n  f r o m  D i s c h a r g e  P o i n t  # - N E ,  
+e=. e. 3 *p L ’ r ;  ‘ L 4 2  . 

7 B a c k g r o u n d  D e s c r i p t i o n  4 ‘ , J f N  

- W e a t h e r :  C l e a r  O v e r c a s t x  P a r t l y  Cloudy- O t h e r  

Wind D i r e c t i o n  /E.,/ fh Wind V e l o c i t y  3-e 

Plume D e s c r i p t i o n :  

- No - D e t a c h e d :  Yes 

Color: B l a c k  

Plume D i s p e r s i o n  B e h a v i o r :  L p o p i n g  - C o n i n g  

/ *  
0 t h e  r /,.I-c k l r r  j.>d - W h i t e  - 

F a n n i r  - 
F u m i g a t i n g  - 01 - L o f t i n g  

E s t i m a t e d  D i s t a n c e  P lume  V i s i b l e  ,”- i. .+-e, 
Summary o f  O b s e r v a t i o n s :  

O p a c i t v  A g g r e g a t e  T i m e  0 O p a c i t y  O p a c i t y  A g g r e g a t e  7 

0 
5 

2 5  
3 0  
3 5  
4 0  
4 5  
5 0  

s e c .  
see. 
see. 

- m i n .  
m i n .  
m i n .  

- - - 
- - 

m i n .  - see. 
m i n .  - see. 
m i n .  - see. 

see. m i n .  
see. m i n .  

m i n .  - see. 
see. m i n .  
see. m i n .  

- - - 
- - 
- - - 
- - 
- - 

5 5  
6 0  
6 5  
7 0  
7 5  
8 0  
8 5  
9 0  
9 5  

100 

m i n  
m i n  
m i  n 

- - 

.i 



RECORD OF V I S I B L E  E M I S S I O N S  

Date /- r- i? 
O b s e r v e r  &L;.~-  3,. 
O b s e r v e r ’ s  

-’A$ L o c a t i o n  $e- :. 4 

0 5  

I 09 



RECORD OF VISIBLE EMISSIONS 
Company N a m e  L Q r/@ i.-; . Date / - G-:ycJ 

5,,.M.,i.,.-a/ /(i L A .  O b s e r v e r  ,& ~ y . - ~  'A . '-- + v- 

O b s e r v e r ' s  
Lo c a t  i o n  

P l a n t  A d d r e s s  

/st+ ,$, - &A 
S t a c k  L o c a t i o n  J G L  + e',/- 
W e a t h e r  C o n d i t i o n s  9' 'cr,.-LLLj.J r 

COMMENTS 



T I M E  - 
S E C O N D S  

- 00 1 15 I 3 0 1  45 nR M I N  C O M M E N T S  



R E C O R D  OF V I S I B L E  EMISSIONS 

T I M E  
S E C O N D S  

0 0  1 5  3 0  1 4 5  
HR M I N  

Company Name L e d 7  fie /e* .TI. .  , D a t e  1.- y* xD 
p l a n t  A d d r e s s  3 ..>,k,-,<' P,(, O b s e r v e r  p., . . './ +.y ,. . .: * 
S t a c k  L o c a t i o n  ,.+ 'J .<. 'p O b s e r v e r ' s  ' . .  
W e a t h e r  C o n d i t i o n s  ,T1 I /'F&* > f L o c a t i o n  1-~ '4k=- ; -  & 

7 

, 

C O M M E N T S  

5 9  

47 

48 

4 9  

I I I 

5 4  

5 5  

56 

5 7  



/ * L  I + j l  1 l l i  ' - 7  
G,k -2 

S UMMA RY 
R E C O R D  OF VISIBLE EMISSIONS 

T y p e  o f  P l a n t  /?d~k'+ ?A. D a t e  /-//7- lz2 
Company  Name .Le,& / . ; . L . ~ ~ ~ ' ~ \ &  Hours  o f  O b s e r v a t i o n  - 
P l a n t  A d d r e s s  R,, &,- I< /l/ Ld 0 b s e r v e  r / k g U  5 Y? bTr e&. 

T y p e  o f  D i s c h a r g e  STACK x" OTHER 

/ 

D f s  c h a  r g e  L o c a t i o n  

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

)/fiflf k c p  
3- 4-+, 

O b s e r v e  r ' s L o c a t i o n  : 

Tc?p +:&. D i s t a n c e  t o  D i s c h a r g e  P o i n t  

H e i g h t  o f  O b s e r v a t i o n  P o i n t  4,  j /  L'; j? -* /e. i.' 1 Z- 

D i r e c t i o n  f r o m  D i s c h a r g e  P o i n t  

B a c k g r o u n d  D e s c r i p t i o n  l ~ ; , , . / K  L*" c:( 4-/ f i  ,.ye' 

kcrc/r 
.5~7c;.kb b J Y > k  

W e a t h e r :  C l e a r  o v e r  c a s t  - P a r t l y  C l o u d y  O t h e r  C o l o r  - 
Wind D i r e c t i o n  A:> 75 W i n d  V e l o c i t y  - ,7 /,5- ( m i l h r  : 

P l u m e  D e s c r i p t i o n :  

... 

- No - D e t a c h e d  : Yes 

C o l o r :  

P l u m e  D i s p e r s i o n  B e h a v i o r :  L o o p i n g  - C o n i n g  - F a n n i n g  - 
B l a c k  - W h i t e  - OtherL ' r '&i i -  h / b  ';..a 

L o f t i n g  - F u m i g a t i n g  - O t h e r  

E s t i m a t e d  D i s t a n c e  P l u m e  V i s i b l e  F- S'+*t. 
Summary  o f  O b s e r v a t i o n s :  

O p a c i t y  A g g r e g a t e  T i m e  0 O u a c i t y  O p a c i t y  A g g r e g a t e  T i m e  0 O p a c i t y  

0 
5 
10 
1 5  
20 
2 5  
30 
3 5  
4 0  
4 5  
50 

m i n .  - sec.  
m i n .  __ see. 
m i n .  _. see. 
m i n .  - see. 
m i n .  - see. 
m i n .  __ see. 

- 
- 
- 
- 
- 
- 

m i n .  - see. 
m i n .  - see. 
m i n .  - see. 
m i n .  - see. 

see. m i n .  

- - 
- - 

- - 

55 
6 0  
6 5  
7 0  
7 5  
8 0  

90 
9 5  

100 

a 5  

m i n .  - sec .  
m i n .  - see. 
m i n .  - see. 
m i n .  - see. 
m i n .  - see. 
m i n .  - see. 
m i n .  - see. 
m i n .  - see. 
m i n .  - see. 
m i n .  - see. 

- - 
- - 
- - 
- 
- 
- 
- 



, e .  . . .  

RECORD OF VISIBLE EMISSIONS 
Company Name Lee. EcLK Date ;-/0-&2 
Plant Address Observer 
Stack Location Observer's 
Weather Conditions Location 

".-.,- I 

COMMENTS 

.. 

. .  I 



i .  

R E C O R D  OF VISIBLE EMISSIONS 
j -  /o .- 7 

Company Name L(c' '2., hT-;.<.,K Date  
P l a n t  A d d r e s s  O b s e r v e r  
S t a c k  L o c a t i o n  O b s e r v e r ' s  
Weather C o n d i t i o n s  L o c a t i o n  

COMMENTS 



RECORD OF VISIBLE EMISSIONS 
Company Name Le(?-. f:.-;,K Date 1 / I O - .  $-@ 

P l a n t  A d d r e s s  Ob s e rver 
S t a c k  L o c a t i o n  O b s e r v e r ’ s  
Weather C o n d i t i o n s  L o c a t i o n  

COMMENTS 

.- 



?- 
R E C O R D  OF V I S I B L E  E M I S S I O N S  

C O M M E N T S  

- 
" 



. . .  

TIME 
S E C O N D S  
I 1 5  I 30 1 4 5  HR MIN oo  

Te3i- .' 

COMMENTS 

RECORD OF VISIBLE EMISSIONS 
Company Name Le e-.'-. 1 ?,. I yK- Date /-!Q-&m 
Plant Address Observer 
Stack Location Observer's 
Weather Conditions Lo cat ion 

17 
18 
19 

.-; 
/" 

" ^  



RECORD OF VISIBLE EMISSIONS 



RECORD OF VISIBLE EMISSIONS 
Company Name k?:, L /5 Date j - / P -- y?) 

7 _- Plant Address Observer &, -* L .e? <- A 
Stack Location Observer's 

Lo cat ion Weather Conditions 

COMMENTS 



\ ?  
R E C O R D  OF VISIBLE E M I S S I O N S  

///O - J% J 
Company Name 1 p 47- /?,”, // /f Date  

S t a c k  L o c a t i o n  O b s e r v e r ’ s  
We a t  h e r  C o n d i t i o n s  L o c a t i o n  

P l a n t  Address  O b s e r v e r  /P ,,-= c’ ., - 

COMMENTS 



R E C O R D  OF V I S I B L E  EMISSIONS 
Company Name ,4z. cs b7;c K' Date / /  /@ - -  JYLJ 
p l a n t  A d d r e s s  O b s e r v e r  A? c,a G<J--+ - .,- 
S t a c k  L o c a t i o n  O b s e r v e r ' s  

L o c a t i o n  Weather C o n d i t i o n s  

COMMENTS 

50  

5 1  

5 2  

5 4  

5 5  

56 

57 

58 

59  



SUMMARY 
RECORD OF VISIBLE EMISSIONS 

‘ 4  

T y p e  o f  P l a n t  h%; L A+ 7;L~ L. Date /-//-rD 
Company N a m e  - _  /?u-, 4 H o u r s  o f  O b s e r v a t i o n  - 
P l a n t  A d d r e s s  O b s e r v e r  dou,&&&firr~. 

T y p e  o f  D i s c h a r g e  STACK x O T H E R  

3-q h, .A /- c/ AYL! , 

. 

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  

O b s e r v e r ’ s  L o c a t i o n :  

Lo c a t i o n  Iflo 07f4 i ‘p 
-, 

7+&* 

D i s t a n c e  t o  D i s c h a r g e  P o i n t  ,gC?C)f%?, 

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 .pk. -s*.(!- ,./d,‘// 
/ 

D i r e c t i o n  f r o m  D i s c h a r g e  P o i n t  s: & , 

Back g r o u n d  De s c r i p  t ion g‘,’p,,- ~ , G A  /@ ,‘p -L(r(l;7,- A/&? .:.&de.. / 3 , A  r77c.L LA 
/ / 

W e a t h e r :  C l e a r  O v e r c a s t x  P a r t l y  Cloudy- O t h e r  C o l o r  

Wind D i r e c t i o n  h4.J-k Wind V e l o c i t y  c, -4 (mi lh r  

Plume D e s c r i p t i o n :  

- No - D e t a c h e d :  Yes 

C o l o r :  B l a c k  - W h i t e  - OtherJL’-Qdh,+,u,? 

P lume D i s p e r s i o n  B e h a v i o r :  L o o p i n g  __ C o n i n g  - F a n n i n g  - 
F u m i g a t i n g  __ Other  L o f t i n g  - 

E s t i m a t e d  D i s t a n c e  P lume V i s i b l e  

Summary o f  O b s e r v a t i o n s :  

O p a c i t y  A g g r e g a t e  T i m e  0 O p a c i t y  O p a c i t y  A g g r e g a t e  T i m e  0 O p a c i t y  

0 
5 

10 
1 5  
20 
2 5  
3 0  
3 5  
40 
45 
50 

m i n .  - s e c .  
m i n .  __ see. 
m i n .  - see. 
m i n .  - see. 
m i n .  __ see. 
m i n .  - see. 

- 
- - - 
- 
- 

m i n .  - see. 
m i n .  - see. 
m i n .  - see. 
m i n .  - see. 

see. m i n .  

- - 
- - - - 

5 5  
6 0  
6 5  
70 
75 
80 
85 
90 
95 

1 0 0  

m i n .  - s e c .  
m i n .  - see. 
m i n .  - see. 

- 
- 
- 
~ 

min .  - see. 
m i n .  - see. 
m i n .  - see. 

see. m i n .  
m i n .  - see. 

- 
- 
- - - 
- 

m i n .  - see. 
m i n .  - see. 
- 
- 



RECORD OF VISIBLE EMISSIONS 
{- //-Ku I) 

Company Name .Le.-& h.-;c./Y Date  

S t a c k  L o c a t i o n  O b s e r v e r ’ s  
Plant A d d r e s s  O b s e r v e r  f i  A+@& 
Weather C o n d i t i o n s  L o c a t i o n  r 6 pg 24 

>&,,.k T I M E  
S E C O N D S  

HR 00 15 30 45 
/y,& 0 0  SA J‘ s s‘ 

01 5 /v  / D  

0 2  /e /o /Q /o 
03 5- 5 .5 c 

*. 

0 4  . 5 < < <  

COMMENTS 



RECORD OF V I S I B L E  E M I S S I O N S  

~~~ 

SECONDS 
0 0  1 1 5  I 3 0  I 4 5  

HR K I N  

Company Name p.p /?,,-, < Date /- ///YZ/ 
-.. -' P l a n t  Address O b  server A? /-- I' e c-. ,e&. 

S t a c k  L o c a t i o n  Observer's 
W e a t h e r  C o n d i t i o n s  Lo c a  t ion 

COMMENTS 
TIME 



R E C O R D  OF VISIBLE EMISSIONS 
Company Name l e . @ -  b / i r  Date  1 * //- f i r .  
P l a n t  Address  O b s e r v e r  ~ /’ 1 ,  . ,. 

0 

+’ - 
S t a c k  L o c a t i o n  O b s e r v e r ’ s  
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P l a n t  A d d r e s s  .5#& <..'., ( , L ? ~ L s : ,  0 b s e rve  r /Fa 
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O b s e r v e r ' s  L o c a t i o n :  
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P l a n t  A d d r e s s  S L  (), + p , -  './ / L  : c'. , O b s e r v e r  /.J$,,., J : 2 ,h7:+/2w- 

D i s c h a r g e  L o c a t i o n  /'LC / A '  /.- 
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C o m p a n y  N a m e  1 e (?. f!?,.,<&/-& I ,  /e c Hours  o f  O b s e r v a t i o n  - 
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T y p e  o f  D i s c h a r g e  STACK x.. OTHER 
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H e i g h t  o f  P o i n t  o f  D i s c h a r g e  2 /k 
O b s e r v e r ' s  L o c a t i o n :  

D i s t a n c e  t o  D i s c h a r g e  P o i n t  ,+r 4k, 
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F u m i g a t i n g  - O t h e r  L o f t i n g  - 
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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,.// Lc,? ./ e-/er? J . t 4 ~ /  

D i r e c t i o n  f r o m  D i s c h a r g e  P o i n t  J,:',#L- '&,'?,,-& 
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T y p e  o f  P l a n t  Date  / - / /  
Company N a m e  /Letif. R /;,,/( H o u r s  o f  Obse 

O b s e r v e r  st, P l a n t  A d d r e s s  

'Type o f  D i s c h a r g e  STACK ,f O T H E R  

$,,.A 'L ,.. '-/ A: / L -I  , 
c 

: i s c h a r g e  L o c a t i o n  

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

;/c @ , 4 Lop 

7 f%> 

L?c@,# 2. 
O b s e r v e r ' s  L o c a t i o n :  

D i s t a n c e  t o  D i s c h a r g e  P o i n t  

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 i r e c t i o n  f r o m  D i s c h a r g e  P o i n t  

/L?$,Zf * S1.d:. o /A, ' / /  
-7. & 
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P l a n t  Address  O b s e r v e r  p. L+ t* <,H< >.- 

S t a c k  L o c a t i o n  O b s e r v e r ' s  
Weather C o n d i t i o n s  L o c a t i o n  

COMMENTS 



RECORD OF V I S I B L E  E M I S S I O N S  

T I M E  I 
COMMENTS 



-., RECORD OF V I S I B L E  EMISSIONS 1 _- 

Date /-/2.-pD 
. .  

Type of Plant ?/. L K &.,*'< 4. 

Plant Address s:,) A ',. ,I: Ax:&+. 

Discharge Location /PO 4 ' &P 4 4 

Company Name Lee d7.-iLX+ Zh L-0 Hours of Observation - 
, Observer /ugc,-F+ f l  r ; e . c .  pr , Y 

Type of Discharge STACK x OTHER 
- 

/ 

Height of Point of Discharge ?f& ,& 

Observer's Location: 

Distance to Discharge Point -i%O f&. 
Height of Observation Point h o y c f f / L  ' / 4: - 
Direction from Discharge Point 9, LL", 

ZS&./(l' 

Background Description 

Weather: Clear - 8 Overcast Partly C l o u d y L  Other Color 

SPe.t?s - LJ@rrf$/ &r~.;r/ 

Wind Direction Ltb, -t- Wind Velocity /-z ( m i l h r )  

Plume Description: 

- No - Detached : Yes 

Color: 

Plume Dispersion Behavior: Looping 

Lofting 

~ Y Black - White - 0 the< /&t~.c/;? -9 

- Fanning - Coning - 
Other - Fumigating - 

Estimated Distance Plume Visible /o  +. 
Summary of Observations: 

Opacity 

0 
5 

10 
15 
20 
25 
30 
35 
40 
4 5  

- '\ 50 

Aggregate Time 0 Opacity 

min. - sec. 
see. min. 
see. min. 

min. - see. 
min. - see. 
min. - see. 

see. min. 
see. min. 
see. min. 

min. - see. 
see. min. 

- - - - - - - - - - - - - - - - - 

Opacity 

5 5  
6 0  
6 5  
70 
7 5  
80 
85 
9 0  
9 5  
100 

Aggregate Time 0 Opacity 

min. - sec. 
sec. min. 

_. - - 
min. - see. 

see. min. 
min. - see. 

see. rnin. 
see. min. 
see. min. 

min. - see. 
min. - see. 

- - - 
- - - - - - - 
- - 



7zs.k q f P . 0  
. .  -- 

f 7 : 4  A 4  Lc,/ 
fl 

RECORD OF V I S I B L E  E M I S S I O N S  

. I  O b s e r v e r  
Company Name c u e  d5.L Iy D a t e  
P l a n t  A d d r e s s  >+il ji,-:.d/ i.. C!.. 
S t a c k  L o c a t i o n  rc,>f .&;-  c / d r , ) t  O b s e r v e r ' s  
W e a t h e r  C o n d i t i o n s  G?eG,,~c L o c a t i o n  c+ ,-.i 

COMMENTS 



RECORD OF VISIBLE E M I S S I O N S  

- 
S E C O N D S  

0 0  1 5  3 0  4 5  
HR N I N  ' 

i u i c  3 0  /o  /o /,l? t d  
3 1  fi' 13 t o  i o  - 
3 2  f a  I,? /D 10 

Company Name Le,& ~ , - , ~ ~ h x  Date  )-/2 - 3-7 
P l a n t  Address  0 b s e r v e  r P. L7& 1- 

S t a c k  L o c a t i o n  O b s e r v e r ' s  
Weather C o n d i t i o n s  Lo c a t  i o n  

COMMENTS 
TIME 



RECORD OF VISIBLE EMISSIONS 

T I M E  
S E C O N D S  
I 1 5  I 3 0  I 45 HR M I N  oo 

Company Name LA?.& 3.: A D a t e  /-./J - J--D 

p" .I;',., /f.; -&-- P l a n t  A d d r e s s  O b s e r v e r  
S t a c k  L o c a t i o n  O b s e r v e r ' s  
W e a t h e r  C o n d i t i o n s  Lo c a t  i o n  

- 

COMMENTS 



R E C O R D  OF VISIBLE EMISSIONS 

Company Name h7fi ' /r D a t e  /-b- YI'U 
P l a n t  A d d r e s s  O b s e r v e r  f i  L?& c ' fi+. ~ 

S t a c k  L o c a t i o n  O b s e r v e r  ' s 
W e a t h e r  C o n d i t i o n s  L o c a t i o n  

- .- COMMENTS 

y 



R E C O R D  OF V I S I B L E  E M I S S I O N S  
/- / z .yo  

h . >$ e'.? AI,- 

Company Name 
P l a n t  Address  O b s e r v e r  
S t a c k  L o c a t i o n  - p&;rt O b s e r v e r ' s  
Weather C o n d i t i o n s  Lo c a t  i o n  L~~ 1- r . LU-~, / , ; 

I 

-'&"A T I M E  
S E C O N D S  
15 30 45 HR M I N  ' oo  

PL,L . ' I  

i J C [  00 /c /u /o /c 
0 1  / D  /c 1 0  / o  
O 2  / O  10 IC7 

COMMENTS 



RECORD OF VISIBLE EMISSIOKS 
Company Name i e. e. L?,,-,~L,/(’ Date i- /’;! - YG- 
Plant Address Observer J’ I” . , - -  
Stack Location Observer’s 
Weather Conditions Location 

., 

TTMF I 
COMMENTS 

7 

- 

! .. 



RECORD OF VISIBLE EMISSIONS 
1- ,> /y3 Company Name X ’ U  c. A*--, L - k  Date 

Plant Address 0 b 6 e rve r C: A ~ ~ ~ - ~  f14- uc 
Stack Location Observer’s 
Weather Conditions Lo cat ion 

TTME I 
~ 

SECONDS COMMENTS 
I 15 I 3 0  I 45 H R  MIN oo  



R E C O R D  OF VISIBLE E M I S S I O N S  
.> ... 

Company Name Q L7 b,-, L-A Date /-;Q -F6) 
S t a c k  L o c a t i o n  Observer ' s 
Weather C o n d i t i o n s  Lo c a t  i o n  

P l a n t  A d d r e s s  Observer  /e hLC.i/f;:fl  

C 0 MME N T S 

~ 

... 



A P P E N D I X  8-2 

Sampling Summary Data 
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n m  m o  . . . .  
O N  O N  
9 r o r D \ D  
4 3 4 . -  

. ? w o r n  
m i f w o  
m o m 0  
. . . .  

N m N m  

. - 0 3 r n  
U ~ N N  . . . .  
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T e m p e r a t u r e  
Sampling Sample  D a t e  . 

L o c a t i o n  Number 1 9 8 0  
F C 

4 1 - 1 2  4 9 6  258  7 , 2 8 0  1 3 , 9 0 0  2 0 6  392 

1 1- 9 1 8 4  8 4 . 4  1 0 , 6 0 0  1 3 , 3 0 0  3 0 1  3 78  

2 1 - 1 0  1 9 3  8 9 . 4  1 0 , 5 0 0  1 3 , 1 0 0  2 9 7  3 7 0  
S o u t h  
K i l n  3 1-11 1 9 7  91 .7  1 0 , 1 0 0  1 3 , 0 0 0  2 8 5  368  

F l o w r a t e  

-3 d s m  am 3 - 
m i n  m i n  d s c f m  a c f m  

~ 

A v e r a g e  1 9 1  8 8 . 5  1 0 , 4 0 0  1 3 , 1 0 0  2 9 4  372  

8 8 . 9  1 0 , 5 0 0  1 3 , 2 0 0  2 9 8  3 7 4  4 1 - 1 2  1 9 2  

1 1 - 9  . 1 3 7  5 8 . 3  4 , 2 0 0  4 , 7 9 0  1 1 9  1 3 6  

2 1 - 1 0  1 3 1  5 5 . 0  4 , 2 3 0  4 , 6 8 0  1 2 0  133 

K i l n  3 1-11 1 4 4  62 .2  3 , 9 7 0  4 , 6 4 0  113 131 
Bo t tom 

A v e r a g e  1 3 7  58 .5  4 , 1 3 0  4 , 7 0 0  1 1 7  133 

4 1 - 1 2  1 4 4  62 .2  4 , 2 3 0  4 , 8 3 0  1 2 0  1 3 7  

1 1 - 9  8 4 . 1  2 8 . 9  4 5 , 8 0 0  4 8 , 7 0 0  1 3 0 0  1 3 8 0  

2 1 - 1 0  8 2 . 1  2 7 . 8  4 7 , 0 0 0  4 8 - 8 0 0  1 3 3 0  1 3 8 0  

3 1-11 8 1 . 9  27 .7  4 5 , 8 0 0  4 8 , 9 0 0  1 3 0 0  1 3 8 0  
D r y e r  

A v e r a g e  8 2 . 7  2 3 . 1  4 6 , 2 0 0  4 8 , 8 0 0  1310 1 3 8 0  

4 1 - 1 2  8 3 . 9  2 8 . 8  4 5 , 7 0 0  4 7 , 8 0 0  1 2 9 0  1 3 5 0  



A P P E N D I X  B - 3 

Summary of Visible Emissions 



SUMMARY OF V I S I B L E  EMISSIONS 
T e s t  No.1 

N o r t h  K i l n  

D a t e :  1 / 9 / 8 0  T y p e  o f  P l a n t :  B r i c k  a n d  T i l e  
Type o f  D i s c h a r g e :  S t a c k  L o c a t i o n  o f  D i s c h a r g e :  Roof  t o p  
H e i g h t  o f  P o i n t  o f  D i s c h a r g e :  3 0 f t  D e s c r i p t i o n  o f  S k y :  O v e r c a s t  
Wind D i r e c t i o n :  N o r t h  Wind V e l o c i t y :  5 - 1 0  mph 
C o l o r  o f  P l u m e :  B r o w n i s h  D e t a c h e d  P l u m e :  No 
O b s e r v e r ' s  Name: A .  B a e c k e r  D u r a t i o n  o f  O b s e r v a t i o n :  1 h r  3 3  min 
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  P o i n t :  30  f t  
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 :  N o r t h  - N o r t h e a s t  
H e i g h t  o f  O b s e r v a t i o n  P o i n t :  Roof t o p  l e v e l  
D e s c r i p t i o n  o f  B a c k g r o u n d :  T r e e s  and  wooded  a r e a  

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

S e t  
lumber 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 

- 
T i  

; t a r t  

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

- End 

1 5 3 0  
1 5 3 6  
1 5 4 2  
1 5 4 8  
1 5 5 4  
1 6 0 0  
16  06 
1 6 1 2  
1 6  1 8  
1 6  2 4  
1 6 3 0  
1 6  36 
1 6 4 2  
1 6 5 8  
1 7 0 4  
1 7 0 9  

- 
op:  

S urn 

3 2 5  
3 3 5  
3 1 0  
250 
26 5 
3 1 5  
2 4 5  
240 
270 
26 0 
220  
255  
250  
2 7 5  
3 0 0  
200 

- ~1 S e t  
r e r a g e  Number S t a r t  

1 4  
1 4  
1 3  
1 0  
11 
1 3  
1 0  
10  
11 
11 

9 
11 
1 0  
1 2  
1 3  

0 / 2  

2 5  
2 6  
2 7  
2 8  
29 
3 0  
3 1  
3 2  
33 
3 4  
3 5  
3 6  a 

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

t e s t .  

Due t o  d a r k n e s s ,  o p a c i t i e s  

O p a c i t y  

k t q x G T  

1 T h i s  v a l u e  r e ~ r e s e n t s  t h e  t o t a l  number  o f  r e a d i n g s  f o r  t h e  6 - m i n u t e  



SUNMARY OF VISIBLE EMISSIONS 
T e s t  No.2 

N o r t h  K i l n  

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

T y p e  o f  P l a n t :  B r i c k  a n d  T i l e  D a t e :  1 1 1 0 1 8 0  
Type  o f  D i s c h a r g e :  S t a c k  L o c a t i o n  of  D i s c h a r g e :  Roof t c  
H e i g h t  o f  P o i n t  o f  D i s c h a r g e :  30  f t  D e s c r i p t i o n  o f  S k y :  P a r t l y  c 
Wind D i r e c t i o n :  E a s t  Wind V e l o c i t y :  2 - 5  mph 
C o l o r  o f  P l u m e :  Red-b rown  D e t a c h e d  P l u m e :  J~ 
O b s e r v e r ' s  Name: A . R a e c k e r  D u r a t i o n  o f  O b s e r v a t i o n :  3 h r  
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  P o i n t :  3 0 0  f t  
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 :  S o u t h w e s t  
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 t o p - l e v e l  w i t h  s t a c k  
D e s c r i p t i o n  o f  B a c k g r o u n d :  D a r k  wooded a r e a  

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

I T i  
S e t  

1 
2 
3 
4 
5 
6 

lumber IS t a r t  

1 0 3 5  
1 0 4 1  
1 0 4 7  
1 0 5 3  
1 0 5 9  
1 1 0 5  

7 
8 
9 

1111 
1 1 1 7  
1 1 2 3  

1 0  1 1 1 2 9  

1 5  
1 6  
1 7  
1 8  
1 9  
2 0  

1 2 0 5  
1 2 1 1  
1 2 1 7  
1 2 2 3  
1 2 2 9  
1 2 3 5  

End 

1 0 4 0  
1 0 4 6  
1 0 5 2  
1 0 5 8  
1 1 0 4  
1 1 1 0  
1 1 1 6  
1 1 2 2  
1 1 2 8  
1 1 3 4  
1 1 4 0  
1 1 4 5  
1 1 5 8  
1 2 0 4  
1 2 1 0  
1 2 1 6  
1 2 2 2  
1 2 2 8  
1 2 3 4  
1 2 4 0  

- 
o p ;  

S um 

3 0 5  
210 
255 
280  
3 00 
3 9 0  
3 9 0  
3 9 0  
4 4 0  
5 7 5  
36 0 
270 
36 0 
3 6 0  
36 0 
3 5 0  
3 5 5  
3 2 0  
3 9 5  
3 5 0  

- 
i t y  

i v e r a g e  

1 5 / 2 0 a  
1 2 / 1 7 a  
1 4 1 1 8 a  
1 3 I 2 Z a  
1 5 / 2 0 a  

16 
1 7 / 2 3 a  
1 8 I 2 Z a  

18 
2 4  
1 5  

1 6 / 1 7 a  
1 5  
1 5  
1 5  
1 5  

1 5 1 2 3 a  
1 6  I 20a 
1 7 1 2 3 a  

1 5  

- S e t  
umber  

2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
29 
3 0  
3 1  
3 2  
33 
3 4  
3 5  
3 6  
3 7  
3 8  
3 9  
4 0  

- 
O P A C I  

Time 

EJzT 
Y 

OF 

S um 

275 
1 4 5  
3 8 0  
3 2 0  
3 3 0  
3 0 0  
3 7 0  
3 4 0  
3 7 0  
3 6 0  
295 
26 0 
280 
295  
240 
26 0 
270 
1 4 0  

- 

I T h i s  v a l u e  r e p r e s e n t s  t h e  t o t a l  number  o f  r e a d i n g s  for t h e  6 - m i n u  
a v e r a g e  when 2 4  r e a d i n g s  w e r e  n o t  a v a i l a b l e .  



SUELMARY OF VISIBLE EMISSIONS 
T e s t  No.3 
N o r t h  K i l n  

S e t  
Jumber 

D a t e :  1/11/80 T y p e  o f  P l a n t :  B r i c k a n d  T i l e  
Type  o f  D i s c h a r g e :  S t a c k  L o c a t i o n  o f  D i s c h a r g e :   ROO^ t o D  

H e i g h t  o f  P o i n t  o f  D i s c h a r g e :  30 f t  D e s c r i p t i o n  o f  S k y :  O v e r c a s t  
Wind D i r e c t i o n :  West Wind V e l o c i t y :  0-2 mph 
C o l o r  O f  P l u m e :  Red-b rown  D e t a c h e d  P l u m e :  N~ 
O b s e r v e r ' s  Name: A . B ~ ~ ~ ~ ~ ~  D u r a t i o n  o f  O b s e r v a t i o n :  2 h r  33 min  

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 :  S o u t h e a s t  
H e i g h t  o f  O b s e r v a t i o n  P o i n t :  12 f t -  s i d e  o f  hill 
D e s c r i p t i o n  o f  Background:Overcast,rainy - u s i n g  b l u e  s t e e l  s i d e  o f  b l d g .  

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  P o i n t :  200 f t  

T i  

S t a r t  

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

Sum A v e r a g e  

1 
2 
3 
4 
5 

1128 
1134 
1140 
1146 
1152 

1216 
10 I 1222 

150 
190 
130 

1319 
1325 
1331 
1337 
1343 
1349 

20 1355 

6 
8 
5 

3 

E n d  

1133 
1139 
1145 
1151 
1157 
1203 
1209 
1215 
1221 
1227 
1232 
1312 
1318 
1324 
1330 
1336 
1342 
1348 
1354 
1400 

- 
165 
120 
170 

O p a c i t y  

7 
5 
7 6 

7 
8 

1158 
1204 
1210 

120 
16 0 
16 0 
190 
90 

120 
200 
140 
120 
250 
170 

5 
7 
7 
8 

5 
8 
6 
5 

10 
7 

5/1aa 

I 

170 
220 
215 

S e t  
!umber  

7 
9 
9 

Time 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

1401 
1407 
1413 
1419 
1425 
1431 

1406 
1412 
1418 
1424 
1430 
1436 

T h i s  v a l u e  r e p r e s e n t s  t h e  t o t a l  number  o f  r e a d i n g s  f o r  t h e  6 - m i n u t e  
a v e r a g e  when 24 r e a d i n g s  w e r e  n o t  a v a i l a b l e .  

T i m e ,  h o u r s  
1307 



SUHMARY OF V I S I B L E  EMISSIONS 
T e s t  No.4 

N o r t h  K i l n  

0945 
0951 
0957 
1003 
1009 
1015 
1021 
1027 
1033 
1039 
1045 
1051 
1057 
1103 
1109 
1115 
1120 
1205 
1211 
1217 

D a t e :  1 / 1 2 / 8 0  T y p e  o f  P l a n t :  B r i c k  & 1 
Type  o f  D i s c h a r g e :  S t a c k  L o c a t i o n  o f  D i s c h a r g e :  ~ o o f  t 
H e i g h t  o f  P o i n t  o f  D i s c h a r g e :  30 f t  D e s c r i p t i o n  Of S k y :  P a r t l y  c 
Wind D i r e c t i o n :  Nest Wind V e l o c i t y :  12-mph 
C o l o r  o f  P l u m e :  B r o w n i s h - r e d  D e t a c h e d  P l u m e :  N~ 
O b s e r v e r ' s  Name: A . B ~ ~ ~ ~ ~ ~  D u r a t i o n  o f  O b s e r v a t i o n :  2 
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  P o i n t :  300 f t  
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 :  S o u t h w e s t  
H e i g h t  o f  O b s e r v a t i o n  P o i n t :  R o a d s i d e  - e v e n  w i t h  s t a c k  
D e s c r i p t i o n  o f  B a c k g r o u n d : T r e e s  - wooded a r e a  

6 50 
7 20 
7 20 
6 70 
700 
7 20 
680 
720 
780 
605 
6 50 
7 20 
720 
790 
720 
86 5 
6 90 
720 
820 
870 

S U M M A R Y  O F  A V E  

S e t  
'umber  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

- 
T i  

; t a r t  

0940 
0946 
0952 
0958 
1004 
1010 
1016 
1022 
1028 
1034 
1040 
1046 
1052 
1058 
1104 
1110 
1116 
1200 
1206 
1212 

- 
i t y  

i v e r a g e  

27 
30 
30 
28 
29 
30 
28 
30 
33 
25 
27 
30 
30 
33 
30 
36 

35/20a 
30 
34 
36 

~ ~~ 

A G E  O P A C I T Y  

S e t  
umber  

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

- 
T i  

S t a r t  

1218 
1224 
1230 
1236 
1242 
1248 
1254 
1300 
1306 
1312 
1318 
1324 
1330 
1336 

- 
2 

End 

1223 
1227 
1235 
1241 
1247 
1253 
1259 
1305 
1311 
1317 
1323 
1329 
1335 
1340 

- 
O P  

S um 

1020 
555 
890 
86 5 
7 25 
860 
680 
780 
740 
780 
840 
875 
850 
660 

- 

12'00 12'30 
Time 



SUMMARY OF VISIBLE EMISSIONS 
T e s t  No. 1 
S o u t h  k i l n  

D a t e :  1 / 9 / 8 0  T y p e  o f  P 1 a n t : B r i c k  a n d  T i l e  
Type o f  D i s c h a r g e :  S t a c k  L o c a t i o n  o f  D i s c h a r g e :  s o u t h  k i l n  
H e i g h t  o f  P o i n t  o f  D i s c h a r g e :  7 '  D e s c r i p t i o n  o f  S k y :  P a r t l y  cloudy 
Wind D i r e c t i o n :  N o r t h  Wind V e l o c i t y :  5 - 1 0  moh 
C o l o r  Of P l u m e :  R e d d i s h  brown D e t a c h e d  P l u m e :  
O b s e r v e r ' s  Name: A . B ~ ~ ~ ~  e r  
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  P o i n t :  4 0 f t  
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 :  N o r t h - n o r t h e a s t  
H e i g h t  o f  O b s e r v a t i o n  P o i n t :  Roof t o D  l e v e l  
D e s c r i p t i o n  o f  B a c k g r o u n d :  T r e e s - w o o d e d  l o t  

D u r a t i o n  o f  O b s e r v a t i o n :  96 m i n .  

S e t  
umber  

1 
2 
3 
4 
5 
6 
7 

9 
1 0  
11 
1 2  
13 
1 4  
1 5  
16 
1 7  
1 8  
1 9  
20 

- 

a 

U F I M A R Y  O F  A V E R A G E  

T i  

i t a r t  

1 5 2 5  
1 5 3 1  
1537  
1 5 4 3  
1 5 4 9  
1 5 5 5  
1601 
1 6 0 7  
16 13 
16 1 9  
16 25 
16 3.1 
1 6 3 7  
1 6 4 3  
16 5 3  
1 6 5 9  
1 7 0 5  

- 
e 

E n d  

1 5 3 0  
1 5 3 6  
1 5 4 2  
1 5 4 8  
1 5 5 4  
16 00 
1606 
1 6 1 2  
1 6 1 8  
16 24 
1 6 3 0  
1 6 3 6  
1 6 4 2  
1 6 4 3  
1 6 5 8  
1 7 0 4  
1 7 0 9  

- 
O P  

S um 

240 
1 9 0  
200  
115 
1 4 0  
1 5 0  
1 3 0  
1 2 0  
1 2 0  
1 2 0  
1 2 0  
1 2 0  
1 4 0  

201 4 
1 4 0  
180 

1 0 0 / 2 (  

. v e r a g e  /Number 

10 2 1  
8 2 2  
8 2 3  
5 2 4  
6 2 5  
6 26 
5 27  
5 2 8  
5 29  
5 30 
5 3 1  
5 3 2  
6 33 
5 3 4  
6 3 5  
8 3 6  
5 3 7  

3 8  
3 9  
4 0  

O P A C I T Y  1 
T j  

; t a r t  

O p a c i t y  -1 

1 1 
' h i s  v a l u e  r e p r e s e n t s  t h e  t o t a l  number  o f  r e a d i n g s  f o r  t h e  6 - m i n u t e  

1 

x 
L I  

2 
3 



SUNMARY OF V I S I B L E  EHISS IONS 
T e s t  No.2 

s o u t h  k i l n  

D a t e :  1 / 1 0 / 8 0  T y p e  o f  P l a n t :  B r i c k  a n d  T i .  
Type o f  D i s c h a r g e :  S t a c k  L o c a t i o n  o f  D i s c h a r g e :  S o u t h  
H e i g h t  o f  P o i n t  o f  D i s c h a r g e :  7 1  D e s c r i p t i o n  o f  S k y :  P a r t l y  clc 
l J ind  D i r e c t i o n :  ~ a s t  Wind V e l o c i t y :  2 -5  mph 
C o l o r  o f  P l u m e :  - D e t a c h e d  P l u m e :  
O b s e r v e r ' s  Name:3-rker 
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  P o i n t :  3 0 0 f t  
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 :  S o u t h - w e s t  
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 t o p  - e v e n  w i t h  s t a c k  
D e s c r i p t i o n  o f  B a c k g r o u n d :  D a r k  wooded a r e a  

D u r a t i o n  o f  O b s e r v a t i o n :  221 

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

S e t  
Jumber 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10  
11 
1 2  
13 
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 

- 
T i  

, t a r t  

1 0 3 5  
1 0 4 1  
1 0 4 7  
1 0 5 3  
1 0 5 9  
1 1 0 5  
1111 
1 1 1 7  
1 1 2 3  
1 1 2 9  
1 1 3 5  
1 1 4 1  
1 1 5 3  
1 1 5 9  
1 2 0 5  
1 2 1 1  
1 2 1 7  
1 2 2 3  
1 2 2 9  
1 2 3 5  

- End 

1 0 4 0  
1 0 4 6  
1 0 5 2  
1 0 5 8  
1 1 0 4  
1110 
1116  
1 1 2 2  
1 1 2 8  
1 1 3 4  
1 1 4 0  
1 1 4 5  
1 1 5 8  
1 2 0 4  
1 2 1 0  
1 2 1 6  
1 2 2 2  
1 2 2 8  
1 2 3 4  
1 2 4 0  

_1_ 

O p a c i t y  
I S e t  

Sum I A v e r a g e  ]Number 

300 1 7 5  I I 2 
1 4 5 1 2 3  6 2 3  

1 5 0  1 6 24 
1 3 0  5 2 5  
1 7 0  I 7 26 
210  9 27 
1 9 5  8 2 8  
180  8 29 
270  11 3 0  
1 2 0  5 3 1  

1 3 0 1 2 0  7 3 2  
1 4 0  6 3 3  
1 4 0  6 3 4  
1 2 0  5 3 5  
1 2 0  5 3 6  
1 4 0  6 3 7  
1 4 0  6 3 8  
16 0 7 3 9  
1 2 0  5 4 0  

Time 

EJTT 
1 2 4 1  1 2 4 6  
1 2 4 7  1 2 4 9  
1 3 2 5  1 3 3 0  
1331 1 3 3 6  
1337 1 3 4 2  
1 3 4 3  1 3 4 8  
1 3 4 9  1 3 5 4  
1 3 5 5  1 4 0 0  
1 4 0 1  1 4 0 6  
1 4 0 7  1 4 1 2  
1 4 1 3  1 4 1 8  
1 4 1 9  1 4 2 4  
1 4 2 5  1 4 3 0  
1 4 3 1  I 1 4 3 6  
1 4 3 7  1 4 4 2  
1 4 4 3  1 4 4 8  
1 4 4 9  1 4 5 4  
1 4 5 5  1 4 5 7  

OF 

S um 

240 
3 5 / 1 1  

1 4 0  
1 2 0  
1 3 5  
1 2 0  
1 3 0  
16 0 
16 0 
1 2 0  

80 
80 

1 4 0  
1 2 0 .  
1 6  5 
1 2 0  
1 1 0  

6 0 1 1 2  

1 1 5 3  1 3 2 5  
I Time 



SUMNARY OF VISIBLE EMISSIONS 
T e s t  No.3 

S o u t h  k i l n  

D a t e :  1/11/80 T y p e  of P l a n t :  B r i c k  a n d  T i l e  
Type o f  D i s c h a r g e :  S t a c k  L o c a t i o n  o f  D i s c h a r g e :  S o u t h  k i l n  
H e i g h t  o f  P o i n t  of: D i s c h a r g e :  7' D e s c r i p t i o n  of  S k y :  o v e r c a s t  
Wind D i r e c t i o n :  w e s t  Wind V e l o c i t y :  0-2 mph 
C o l o r  Of P lume:  Red-b rown  D e t a c h e d  P l u m e :  
O b s e r v e r ' s  Name: A . B a e c k e r  D u r a t i o n  o f  O b s e r v a t i o n :  155 m i n .  

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 : s h a s t  
H e i g h t  o f  O b s e r v a t i o n  P o i n t :  1 2 f t  - s i d e  o f  h i l l  
D e s c r i p t i o n  o f  B a c k g r o u n d :  O v e r c a s t , r a i n y ,  u s i n g  b l u e  s t e e l  s i d e  o f  b u i l d i n g  

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  P o i n t :  200 f t  

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

S e t  
!lumber 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

- 
T i  

i t a r t  

1128 
1134 
1140 
1146 
1152 
1158 
1204 
1210 
1216 
1222 
1228 
1307 
1313 
1319 
1325 
1331 
1337 
1343 
1349 
1355 

- 
e 

End 

1133 
1139 
1145 
1151 
1157 
1203 
1209 
1215 
1221 
1227 
1232 
1312 
1318 
1324 
1330 
1336 
1342 
1348 
1354 
1400 

- 
O P  

S urn 

30 
70 
20 
35 

0 
40 
20 
35 
10 
70 

0118 
0 

80 
20 
0 

130 
0 

110 
120 
70 

IEC 

i t y  

4 v e r a g e  

1 
3 
1 
1 
0 
2 
1 
1 
0 
3 
0 
0 
3 
1 
0 
5 
0 
5 
5 
3 

S e t  P 
umber  I S t a r t  

21 1401 
22 1407 
23 1413 
24 1419 
25 1425 
26 1431 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

a T h i s  v a l u e  r e p r e s e n t s  t h e  t o t a l  number  o f  r e a d i n g s  
a v e r a g e  when 24 r e a d i n g s  w e r e  n o t  a v a i l a b l e .  

!e 

End 

1406 
1412 
1418 
1424 
1430 
1436 

- 
O p a c i t y  

P 

9 0  4 
30 1 

120 5 
120 5 
140 6 
205 9 

f o r  t h e  6 - m i n u t e  



SUHFIARY OF V I S I B L E  E M I S S I O N S  
T e s t  No.4 

S o u t h  K i l n  

220 
240  
240  
240  

240 
220 
240 
3 5 0  
280 
250 
240 
240 
26  0 
1 6 0  
290  

1 5 / 2 0  
240 
3 0 0  
3 6 0  

1 8 0  

1.oca~;1on 01 d i s c h a r g e :  s o u t ,  
H e i g h t  o f  P o i n t  o f  D i s c h a r g e :  7 '  D e s c r i p t i o n  o f  S k y :  P a r t l y  c l  
Wind D i r e c t  i o n :  12-rnph 

9 
1 0  
1 0  
1 0  

1 0  
9 

1 0  
1 5  
1 2  
1 0  
1 0  
1 0  
11 

7 
1 2  
11 
1 0  
1 3  
1 5  

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 :  S o u t h !  

- 
2 A .  HaecKer  - 

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  P o i n t :  3 0 0 f t  

H e i g h t  o f  O b s e r v a t i o n  P o i n t :  R o a d s i d e  - e v e n  w i t h  s t a c k  
D e s c r i p t i o n  o f  B a c k g r o u n d :  T r e e s  - wooded a r e a  

- west 

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

S e t  
$umber  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  

1 9  
20 

._ 

i a  

T i  

; t a r t  

0 9 4 0  
0 9 4 6  
0 9 5 2  
0 9 5 8  
1 0 0 4  
1010 
1016  
1 0 2 2  
1 0 2 8  
1 0 3 4  
1 0 4 0  
1046  
1 0 5 2  
1 0 5 8  
1 1 0 4  
1110 
1116  
1 2 0 0  
1 2 0 6  
1 2 1 2  

- 
2 

End 

0 9 4 5  
0 9 5 1  
0 9 5 7  
1 0 0 3  
1 0 0 9  
1 0 1 5  
1 0 2 1  
1 0 2 7  
1 0 3 3  
1 0 3 9  
1 0 4 5  
1051 
1 0 5 7  
1 1 0 3  
1 1 0 9  
1 1 1 5  
1 1 2 0  
1 2 0 5  
1 2 1 1  
1 2 1 7  

- S e t  
:umber  

2 1  
22 
2 3  
24  
25  
2 6  
27 
2 8  
29 
3 0  
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  
37  

3 9  
4 0  

1_1. 

3 8  

T 

S t a r t  

1 2 1 8  
1 2 2 4  
1 2 3 0  
1 2 3 6  
1 2 4 2  
1 2 4 8  
1 2 5 4  
1 3 0 0  
1 3 0 6  
1 3 1 2  
1 3 1 8  
1 3 2 4  
1 3 3 0  
1336  

- 
- 

e 

End 

1 2 2 3  
1 2 2 9  
1235 
1 2 4 1  
1 2 4 7  
1 2 5 3  
1 2 5 9  
1 3 0 5  
1 3 1 1  
1 3 1 7  
1 3 2 3  
1 3 2 9  
1 3 3 5  
1 3 4 0  

- 
op;  

S um - 
430  
290 
4 8 5  
4 4 5  
6 8 0  
420  
3 8 0  
290 
280 
280 
3 6 0  
36 0 
430  
00120  

Time 



A P P E N D I X  C 

P A R T I C L E  S I Z E  D I S T R I B U T I O N  T A B L E S  



TABLE C-1. PARTICLE SIZE DISTRIBUTION - N O R T H  KILN ( C O N D I T I O N  1) 

C h a r a c t e r i s t i c  
A n d e r s e n  D i a m e t e r  
I m p a c t o r  o f  
F r a c t i o n  P a r t i c l e s  

( P )  

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

W e i g h t  

(mg ) Cum. P e r c e n t  
P e r c e n t  

S t a g e  0 
a n d  C y c l o n e  > a .  6 1 6 0 . 8  4 7 . 4  1 0 0  

S t a g e  1 5 . 4  - 8 . 6  3 2 . 5  9 . 6  5 2 . 6  

S t a g e  2 3 .6  - 5 . 4  4 3 . 3  1 2 . 8  4 3 . 0  

S t a g e  3 2 . 5  - 3 . 6  3 5 . 8  10.6 3 0 . 2  

S t a g e  4 1 . 5  - 2 . 5  3 2 . 7  9 .6  1 9 . 6  

S t a g e  5 0 . 8 1  - 1.5 2 3 . 1  6 . 8  10 .0  

S t a g e  6 0 . 4 9  - 0 . 8 1  3 . 9  1.1 3 . 2  

S t a g e  7 0 . 3 3  - 0 . 4 9  1.8 0 . 5  2 . 1  

Back-up  
F i l t e r  < 0 . 3 3  5 . 4  1 . 6  1.6 

T o t a l  - -  3 3 9 . 3  100.0  - -  



TABLE C-2. PARTICLE SIZE D I S T R I B U T I O N  - N O R T H  K I L N  (CONDI 

A n d e r s e n  
I m p a c t o r  
F r a c t i o n  

C h a r a c t e r i s t i c  S i z e  D i s t r i b u t  

W e i g h t  D i a m e t e r  by W e i g h t  
o f  

P a r t i c l e s  (mg) c u  P e r c e n t  ( v )  P e r (  

S t a g e  0 
a n d  C y c l o n e  2 9 . 1 3  125.7  50.8 10( 

S t a g e  1 5.56  - 9 . 1 3  23.6 9 .5  4' 

S t a g e  2 3.83 - 5.56  2 5 . 5  1 0 . 3  3'  

S t a g e  3 2 .52  - 3 .83  26.9 10 .9  21 

S t a g e  4 1 . 6 1  - 2 . 5 2  23.0 9 . 3  1t 

S t a g e  5 0 . 8 3  - 1 . 6 1  1 5 . 7  6.3 

S t a g e  6 0 . 5 0  - 0 . 8 3  0 . 9  0 . 4  

S t a g e  7 0 . 3 3  - 0 . 5 0  <o. 1 <o. 1 

Back -up 
F i l t e r  <O.  3 3  6 . 3  2.5 

T o t a l  - -  247.6  1 0 0 . 0  



TABLE C-3. PARTICLE S I Z E  D I S T R I B U T I O N  - S O U T H  K I L N  (CONDITION 1) 

A n d e r s e n  
I m p a c t o r  
F r a c t i o n  

C h a r a c t e r i s t i c  S i z e  D i s t r i b u t i o n  
D i a m e t e r  by W e i g h t  W e i g h t  o f  

C u m .  (mg) 
P e r c e n t  P a r t i c l e s  

(P) P e r c e n t  

S t a g e  0 
and , C y c l o n e  

S t a g e  1 

S t a g e  2 

S t a g e  3 

S t a g e  4 

S t a g e  5 

S t a g e  6 

S t a g e  7 

B a c k - u p  
f i l t e r  

T o t a l  

> 7 . 5  

4 . 9  - 7 . 5  

3 . 3  - 4 . 9  

2 . 3  - 3 . 3  

1 . 4  - 2 . 3  

0 . 7 3  - 1 . 4  

0 . 4 4  - 0 . 7 3  

0 . 3 0  - 0 . 4 4  

< O .  30 

4 7 . 2  

6 . 1  

1 0 . 9  

10 .1  

6 . 3  

7 . 0  

1 . 5  

3 . 8  

6 . 2  

9 9 . 1  

4 7 . 6  1 0 0  

6 . 1  5 2 . 4  

1 1 . 0  4 6 . 3  

1 0 . 2  3 5 . 3  

6 . 4  2 5 . 1  

7 . 1  1 8 . 7  

1 . 5  1 1 . 6  

3 . 8  1 0 . 1  

6 . 3  6 . 3  

1 0 0 . 0  - -  



TABLE ‘2-4. PARTICLE SIZE DISTRUBUTION - SOUTH KILN ( C O N E  

C h a r a c t e r i s t i c  
A n d e r s e n  D i a m e t e r  W e i g h t  I m p a c t o r  o f  
F r a c t i o n  P a r t i c l e s  (w ) 

( u )  

S i z e  D i s t r i b u t  
by W e i g h t  

c u  
P e r <  

P e r c e n t  

S t a g e  0 
a n d  C y c l o n e  > 7 . 7  1 2 1 . 7  

S t a g e  1 5 . 0  - 7 . 7  5 . 8  

S t a g e  2 3 . 4  - 5 . 0  7 . 2  

S t a g e  3 2 . 3  - 3 . 4  8 . 2  

S t a g e  4 1 . 4  - 2 . 3  3 . 9  

S t a g e  5 0 . 7 5  - 1 . 4  2 . 0  

S t a g e  6 0 . 4 5  - 0 . 7 5  1.1 

S t a g e  7 0 . 3 0  - 0 . 4 5  4 . 5  

B a c k - u p  
f i l t e r  < O .  3 0  2 . 7  

7 7 . 4  l o t  

3 . 7  2 :  

4.6 1 t  

5 . 2  1 r  

2 . 5  5 

1 . 3  f 

0 . 7  

2 . 9  L 

1 . 7  

T o t a l  - -  1 5 7 . 1  100.0 



. 

APPENDIX D 

EXAMPLE CALCULATIONS 



N o m e n c l a t u r e  

2 = S t a c k  a r e a ,  i n c h e s  

= C o n c e n t r a t i o n  ( f i l t e r a b l e ) ,  ppm 

= C o n c e n t r a t i o n  ( n i t r o g e n  o x i d e s ) ,  p p m  

= 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  

= S u l f u r  o x i d e  c o n c e n t r a t i o n ,  ppm 

= C o n c e n t r a t i o n  ( t o t a l ) ,  g r l d s c f  

= C o n c e n t r a t i o n  ( f i l t e r a b l e ) ,  m g l d s c m  

= C o n c e n t r a t i o n  ( t o t a l ) ,  m g l d s c m  

= 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  ( f i l t e r a b l e ) ,  l b / h r  

= E m i s s i o n  r a t e  ( t o t a l ) ,  l b / h r  

= E m i s s i o n  r a t e  ( f i l t e r a b l e ) ,  k g l h r  

= E m i s s i o n  r a t e  ( t o t a l ) ,  k g / h r  

= Mole  f r a c t i o n  of  d r y  g a s ,  g / g - m o l e  

= M o l e c u l a r  w e i g h t  of  w e 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  

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

= F i n a l  p r e s s u r e  o f  f l a s k ,  i n c h e s  m e r c u r y  

= I n i t i a l  p r e s s u r e  o f  f l a s k ,  i n c h e s  m e r c u r y  

= A v e r a g e  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  

= A c t u a l  s t a c k  g a s  f l o w r a t e  a t  s t a c k  c o n d i t i o n s , a c f m  

= A c t u a l  s t a c k  g a s  f l o w r a t e  a t  s t a c k  c o n d i t i o n s ,  Q am 
a c m l m i n  
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Qrn 

Q S  

SVf 

SIi 

T f 

T i  

Tm 

T S  

T t  

'a 

v f 

Vm 

vms t d  

Vn 

V S  

v w  

',gas 

n p s  

%I 

% M 

= Dry s t a c k  gas  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 m t m i n  

= 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 ,  

= F i l t e r a b l e  s a m p l e  w e i g h t ,  mg 

= T o t a l  s a m p l e  w e i g h t ,  mg 

= F i n a l  t e m p e r a t u r e ,  F 

= I n i t i a l  t e m p e r a t u r e ,  F 

= A v e r a g e  m e t e r  t e m p e r a t u r e ,  F 

= S t a c k  t e m p e r a t u r e ,  F 

= Net t i m e  o f  t e s t ,  m i n u t e s  

= Volume o f  a b s o r b i n g  s o l u t i o n ,  m l  

= Volume o f  f l a s k ,  m l  

= Volume o f  d r y  g a s  a t  meter  c o n d i t i o n s ,  c f  

= 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 ,  d s c  

= Volume o f  g a s  ( n i t r o g e n  o x i d e s ) ,  1 

= 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  

= 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  

= 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  

= 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  

= 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  

c o n d i t i o n s  o f  68  F a n d  2 9 . 9 2  i n .  Hg i s  c a l c u l a t e d  8 s  

f 0 1 1 0 w s : 

Tm + 4 6 0  
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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  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  : 

1 0 0  $: v, 
g a s  - % M  - 

g a s  t d  + v w  

= 100  - % M  
100 

Md 

MWd 

MW = (MWd 9~ M d )  + 1 8 ( 1  - M d )  

= ( % C O 2  ?: 4 4 / 1 0 0 )  + ( % 0 2  * 32/100) + [ ( % C O  +%N2)*28/100]  

PS = Pb + P S t  

T, + 4 6 0  

S t a c k  g a s  f l o w r a t e  may b e  e x p r e s s e d  m e t r i c a l l y  a s  

d r y  s t a n d a r d  c u b i c  m e t e r s  p e r  m i n u t e  ( d s c m / m i n ) ,  i n  t e r m s  

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

a c t u a l  c u b i c  m e t e r s  p e r  m i n u t e  ( a c m f m i n )  by  u s i n g  t h e  

f o l l o w i n g  e q u a t i o n s :  

= Q,  ?< 0 . 0 2 8 3 2  Qm 

Qa = 0 . 0 5 6 6 7  +: Q, :k !Ts + 4 6 0 )  

Qam = Q a  9. 0 . 0 2 8 3 2 .  
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The e q u a t i o n  e m p l o y e d  t o  d e t e r m i n e  p e r c e n t  o f  i s 0  

k i n e t i c  v a r i a t i o n  i s :  

1 0 3 2  :? (Ts + 4 6 0 )  * Vm 

V 3: T 3~ p ;? Md >': (Dn) 

- s t d  - %I 

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  of  p a r t i c u l a t e  mar 

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  ( g r / d s c f ) ,  o n e  c 

t h e  f o l l o w i n g  e q u a t i o n s  i s  u s e d :  

= 0 . 0 1 5 4 3  : s w f and  c f 
vms t d  

SWt = 0 . 0 1 5 4 3  ;? 
C t  ., 

V 
ms t d  

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  

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  s t a n d a r d  c u b i c  m e t e r  

( m g / d s c m )  a s  f o l l o w s :  

SW t - - 
CMt ( 0 . 0 2 8 3 2 )  (Vm ) 

s t d  

F i l t e r a b l e  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 

f i l t e r  a n d  a l l  p o 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 .  1 

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 e m i s s i o n  r a t e  o f  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  f r o m  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  o n e  o f  t h e  f o l l o w i n g  e q u a t i o n s :  

= 0 . 0 0 8 5 7  :': C f  Q, a n d  E R f  

E R t  = 0 . 0 0 8 5 7  :< C t  2: Qs 

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  e m i s s i o n  r a t e s  a r e  c a l -  

c u l a t e d  a s  k i l o g r a m s  p e r  h o u r  ( k g j h r ) :  

ERMf = E R f  2; 0 . 4 5 3 6  

E R M t  = E R t  ". 0 . 4 5 3 6  . 

To a v o i d  r o u n d i n g  e r r o r s , .  c a r r y  o u t  t h e  c a l c u l a t i o n s  o f  con-  

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

The  v o l u m e  o f  n i t r o g e n  o x i d e  s a m p l e d  i n  l i t e r s  ( 1 )  a t  

s t a n d a r d  c o n d i t i o n s  c a n  be  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  

e q u a t i o n :  

Pb - P i  - - 5 2 8  'b * 'f - 
Vn 1 0 0 0  $: 2 9 . 9 2  ( v f  - ) T f  + 4 6 0  T i  + 4 6 0  

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

c o n c e n t r a t i o n  i n  p a r t s  p e r  m i l l i o n  (ppm) a n d  e m i s s i o n  r a t e  

i n  p o u n d s  p e r  h o u r  ( l b / h r )  o f  n i t r o g e n  o x i d e  c o m p o u n d s :  

6 = 6 0  :': 0 . 0 7 5 2 3  2~ 10- * C n  ?: 9,  * MWg 2 8 . 9 6  E Rn 
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To determine the concentration and emission rat 

s u l f u r  oxide gases in parts per million (ppm) and P O  

per hour (lb/hr) respectively, at standard condition 

the following equations are used: 

2 4 1 4 0  $: SWt 
2 8 . 3 2  * Vmstd * MIJg 

- - 
CS 

* Cs f; Qs * MWg 
6 0  ?: 0 . 0 7 5 2 3  $c 10- 6 - - 

E R S  2 8 . 9 6  

Example Calculation 

Using the data from Run 1 at the bottom kiln, the sa 

volume is calculated using the formula on page 2. 

Given : 

vm = 1 5 8 . 8 6 3  

Pb = 2 9 . 8 4  

Pm = 2.11 in H20 

T, = 7 3 . 5 9  

then : 

= 1 5 7 . 6  dscf 
",s td 

Percent moisture in the stack during the test 

then determined from the measured condensate volume. 

Given: 

VW = 25.2 ml 

then: 

Vwgas = 1 . 1 8 7  scf 

%M = 0 . 7 4 7  

Md = 0 . 9 9 3  
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U s i n g  t h e  d a t a  f r o m  t h e  O r s a t  a n a l y s e s  c o n d u c t e d  

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

c a n  b e  d e t e r m i n e d .  

G i v e n :  

% C 0 2  = <0.1 

%02 = 2 0 . 2  

% C O  = <0.1 

%N2 = 7 9 . 8  

t h e n :  

MWd = 2 8 . 8 1  

MW = 2 8 . 7 3  

The f l o w r a t e  i n  d r y  s t a n d a r d  c u b i c  f e e t  c a n  t h e n  b e  

c a l c u l a t e d  u s i n g  t h e  f o r m u l a e  on  p a g e  3 .  

G i v e n :  

ps t = - 0 . 0 0 3 7  i n  Hg 

c p  = 0 . 8 2 8  

/AP, 9~ ( T s  + 4 6 0 )  = 1 1 . 7 3  

A S  

TS 

t h e n :  

P S  

V S  

Q s  

Qm 

Qa 

Q a m  

= 4 0 6 . 5  i n L  

= 1 3 6 . 8 ~  

= 2 9 . 8 4  i n  Hg 

= 1 , 6 9 9  fpm 

= 4 , 1 9 8  d s c f m  

= 1 1 8 . 9  d s c m / m i n  

= 4 , 7 9 3  a c f m  

= 1 3 5 . 7  a c m l m i n  

- 7 -  
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U t i l i z i n g  t h e  s a m p l e d  v o l u m e  a n d  t h e  f l o w r a t e ,  

t h 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  can b e  c a l c u l a t e  

G i v e n :  

T t  = 2 0 0  m i n  

D, = 0 . 3 0 9  i n  

t h e n :  

%I = 101.9 

G i v e n  t h e  a n a l y t i c a l  d a t a ,  t h e  c o n c e n t r a t i o n s  

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

G i v e n :  

S W f  = 40 .0  mg 

SWt = 70 .5  rng 

t h e n :  

C f  = 0 . 0 0 4  g r / d s c f  

C t  = 0 .007  g r / d s c f  

CMf = 8 . 9 6  mg/dscm 

CMt = 1 5 . 8  mg/dscm 

E R f  = 0 . 1 4 1  l b / h r  

E R ~  = 0 . 2 4 8  l h / h r  

ERMf = 0 . 0 6 4  k g / h r  

E R M t  = 0.113 k g / h r  

U s i n g  t h e  n i t r o g e n  d i o x i d e  t e s t  f r o m  t h e  b o t t o .  
d 

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

c a n  b e  d e t e r m i n e d  a s  follows: 

G i v e n  : 

Vf = 2 , 0 6 9  ml 

Va = 2 5  m l  
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T i  = 56 F 

T f  = 6 8  F 

P i  = 4 . 6 2  i n  Hg 

pf  = 3 0 . 4 0  i n  Hg 

T h e n ,  u s i n g  t h e  e q u a t i o n  f o r  Vn t h e  v o l u m e  i n  l i t e r s  (1) 

i s  : 

vn = 1 . 7 5  1 

The c o n c e n t r a t i o n  a n d  e m i s s i o n  r a t e  f o r  n i t r o g e n  

d i o x i d e  c a n  t h e n  b e  c a l c u l a t e d  as  f o l l o w s :  

G i v e n  : 

SWt = 0 . 2 4  mg 

= 4 6 . 0  
MWg 

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

r u n s  c o n d u c t e d  u n d e r  C o n d i t i o n  1 a t  t h e  b o t t o m  k i l n  

( 4 , 1 3 3  d s c f m ) .  Then u s i n g  t h e  a s s o c i a t e d  e q u a t i o n s ,  

c o n c e n t r a t i o n s i n  p a r t s  p e r  m i l l i o n  (ppm) a n d  t h e  e m i s s i o n  

r a t e s  i n  p o u n d s  p e r  h o u r  ( l b / h r )  a n d  k i l o g r a m s  p e r  h o u r  

a r e  a s  f o l l o w s :  

C, = 7 1 . 7  ppm 

ER, = 2 . 1 2  l b / h r  

E R M t  = 0 . 9 6 4  k g / h r  

U s i n g  t h e  s u l f u r  o x i d e  d a t a  f r o m  t h e  b o t t o m  k i l n , t h e  

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

p a r t i c u l a t e .  
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G i v e n :  

vm = 1.093 

Pb = 30 .34  

P, = 0.01 

T, = 5 9 . 5  

t h e n  : 

= 1.127 'ms t d  

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

runs c o n d u c t e d  u n d e r  C o n d i t i o n  1 a t  t h e  b o t t o m  k i l n  

( 4 , 1 3 3  d s c f m ) .  Then u s i n g  t h e  s u l f u r  o x i d e  e q u a t i o n s ,  

c o n c e n t r a t i o n s  i n  p a r t s  p e r  m i l l i o n  ( p p m )  a n d  the  

e m i s s i o n  r a t e s  in p o u n d s  p e r  h o u r  ( l b / h r )  a n d  k i l o g r a m s  

p e r  h o u r  ( k g / h r )  a r e  a s  f o l l o w s :  

G i v e n  : 

SWt = < 0 . 3 1  mg 

MWg = 6 4 . 0 6  

t h e n :  

C S  = c 3 . 6 5  

E R S  = <0.151 

ERM, = <0.068 
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APPENDIX F 

PRO CE S S CONDITIONS 
(provided by Energy and Environmental Analysis, Inc.) 



TABLE 1. LEE BRICK OPERATING PARAMETERS: 1/9/80 

Time 

8: 10A 
8: 30 
9:oo 
9:30 

1o:oo 
10:30 
11:oo 
11:30 
12:oo 
12:30 

l :oo  
1:30 
2:oo 
2:30 
3:OO 
3:OO 
4:OO 
4: 30 
5:OO 
5:30 
6:OO 
6:30 
7:OO 
7:30 

- 
Dryer 

Exhaus& Temp. 

81 
81 
80 
80 
81 
82 
81 
82 
82 
82 
81 
82 
82 
82 
82 
82 
84 
84 
82 
82 
83 
83 
81 
82 

rn 
Relat ive*  K i l n  Waste 
Humid i ty '  Hea& Temp. 
- (%) GL 
83.5 337 
83.5 336 
83 340 
83 338 
83.5 337 
84 337 
83.5 3 40 
84 337 
84 337 
84 337 
83.5 340 
84 337 
84 338 ~. ~ . _  

84 339 
84 342 
84 340 
84 3 40 
84 340 
84 340 
84 340 
84 337 
84 335 
83.5 3 40 
84 337 

Maximum 
K i l g  Temp. m 

1995 
1995 
1995 
1995 
1990 
1995 
1990 
1995 
1995 
1990 
1995 
1995 
1990 
1990 
1995 
1990 
1995 
2000 
1995 
1995 
1995 
1990 
1995 
1995 

K i l n  Recorder 
Pressure Gas Flow 
( i n .  H 2 g  (SCFH) 

-.04 - .053 
- .025 
- .03 
-.04 
- .035 
-.028 
- .04 
-.03 
- .025 
- .03 
-.04 
- .04 
- .037 - .023 
-.14 
-.035 
- .035 
- .04 
-.035 
- .04 
- .04 
- .04 
-.04 

Gas Meter #1: 232061 x 10; ACF @ 7:50A; 232088 x 10; ACF @ 7:15P 
Gas Meter #2: 234372 x 10 ACF @ 7:50A; 234415 x 10 ACF @ 7:15P 
Tota l  Gas Flow: 6130 ACFH 
Coal Flow Rate: 210 tonslday 

K i l n  Production Informat ion:  

a. 
b. 8064 brick/ware car  
c. 3.6 l b / b r i c k  ( f i r e d )  

*Relat ive humid i ty  i s  determined by wet-bulb, dry-bulb readings. 

12 ware cars/day product ion;  design maximum i s  14.5 ware carslday 

11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
11,000 
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TABLE 2. LEE BRICK OPERATING PARAMETERS: i / i o /ao  

Time 

8:OOA 

9:oo 
9:30 

1o:oo 
10:30 
11:oo 
11:30 
12:oo 
12: 30 
1 :oo 
1:30 
2:oo 
2:30 
3:OO 
3: 30 
4:OO 
4:30 
5:OO 
5:30 
6:OO 
6:30 

- 

a: 30 

Maxi mum K i l n  Dryer  Re1 a ti ve* K i  1 n Waste 
Exhaus8 Temp. Humid i t y  Hea i  Temp. K i i g  Temp. Pressure 

( in. H 0 .El M L!2 LLL 3- 
74 
74 
75 
76 
77 
78 
78 
78 

a0 
7a 

ai 
a i  
a0 

a2 
a2 
ai 
ai 
a2 
a2 

79 

79 

81 

81 327 
81 327 
a2 333 
a2 331 
83 335 
a3 337 
a3 340 
a3 3 40 
a9 340 
a3 340 
a3 347 
83 344 
a3 342 
a3 342 
a3 347 
83 341 
a4 340 
a4 3 40 
83.5 342 
83.5 340 
83.5 340 
83.5 340 

2010 
201 0 
201 0 
201 0 
2000 
2010 
201 0 
2005 
201 0 
201 0 
201 0 
201 0 
2010 
201 0 
2005 
201 0 
201 0 
201 0 
201 0 
201 0 
201 0 
2010 

- .06 - .06 
-.055 - .052 
-.05 
-.04 - .04 
-.04 
-.03 - .03 
-.03 - .03 
-.03 
-.03 
-.03 
-.03 
-.025 
-.025 
-.024 - .02 - .03 - .03 

Gas Meter #1: 232123 x 10; ACF @ 8:OOA; 232148 x 10; ACF @ 8:OOP 
Gas Meter #2: 234462 x 10 ACF @ 8:OOA; 234497 X 10 ACF @ 8:OOP 
T o t a l  Gas Flow: 5000 SCFH 
Coal Flow Rate: 210 tons/day 

K i l n  Produc t ion  In fo rma t ion :  

a. 
b. 8064 br i cks /ware  car 
c. 3.6 l b / b r i c k  ( f i r e d )  

*Re la t i ve  humid i t y  i s  determined by wet-bulb, dry-bulb,  readings. 

12 ware cars lday  p roduc t i on ;  des ign  maximum i s  14.5 ware cars lday  



TABLE 3. L E E  BRICK OPERATING PARAMETERS: 1/11/80 

Time - 
8:OOA 

- a:3o 
9:oo 
9: 30 

1o:oo 
10:30 
11:oo 
11:30 
12:oo 
12:3o 

1 :oo 
1:30 
2:oo 
2:30 
3:OO 
3:30 
4:OO 
4: 30 
5:OO 
5:30 
6:OO 
6:30 

Dryer 
Exhaus& Temp. 

80 

80 

l-2 

ai 

84 
84 
84 
a5 
a4 
84 
86 
88 
83 
86 
88 
88 
88 
88 
88 
90 

Relative* K i l n  Waste 
Humidity Hea& Temp. 
M m 
83 340 
83.5 338 
83 3 40 ~~ ~~ 

83 335 
88 340 
a4 340 
84 340 
84 340 
84 340 
84 340 
a4 350 
84 3 40 
a4 345 . .  ~ .. 

85 345 
91.5 350 
84 345 
81 345 
a5 345 _. . .. 

85 3 50 
85 345 
85 345 
85 345 

Maximum 
Ki l l  Temp. 

I c\ I 

2000 
1995 
2000 ~~~~ 

2000 
2000 
1995 
1995 
2000 
1995 
2000 
2000 
2000 
2000 
1970 
2000 
1985 
2000 
2000 
2000 
2000 
2000 
1995 

Kiln Recorder 
Pressure Gas Flow 
( i n .  H 2 Q  (SCFH) 

-.04 10,000 
-.045 10,000 
-.03 11,000 
- .03 10.000 ... 

-.03 10,000 
-.03 10,000 
-.025 10.000 
-.02 10I000 
-.03 10,000 
-.025 10,000 
-.015 10,000 
-.015 10,000 
-.025 10.000 ~~~~ 

- .02 l0;oOo 
-.02 10,000 
-.03 10,000 
-.02 l0;oOo 
-.02 10,000 
-.02 10,000 
-.03 10,000 
-.025 10,000 
-.03 10.000 

7: 00 aa a8 350 2000 -.025 1O:OOO ~~~ .. ~~ 

7:30 88 88 345 
8:OO 89 85 345 
8:30 91 89 340 

~ ~ . .  

1985 
1995 
2000 

- ~ = ~ ~ ~  . . ~ .  

-.025 10,000 
-.025 10,000 
-.02 10,000 

9:oo 88 85 345 2000 - .02 10;000 
9:30 88 85 340 1980 -.025 10,000 
1o:oo aa 85 340 2000 -.02 10,000 
10:30 a9 a5 340 1960 -.02 10,000 

Gas Meter #1: 232181 x 10; ACF @ 8:OOA; 232216 x 10; ACF @ 10:30P 
Gas Meter #2: 234548 x 10 ACF @ 8:OOA; 234598 x 10 ACF @ 10:30P 
Total Gas Flow: 5860 ACFH 
Coal Flow Rate: =10 tonslday 

Kiln Production Information: 

a. 
b. 8064 bricks/ware car  
c. 3.6 lb/brick ( f i r e d )  

*Relative humidity is determined by wet-bulb, dry-bulb readings. 

12 ware carslday production; des ign  maximum i s  14.5 ware carslday 



TABLE 4 .  LEE BRICK OPERATING PARAMETERS: 1/12/80 

Time 

9 :OOA 
9:30 

1o:oo 
10:30 
11:oo 
11 :30 
12:oo 
12:30 
1 :oo 
1 :30 
2:oo 
2:30 
3:OO 
3:30 
4:OO 
4:30 
5:OO 

Drver 
Exhau% Temp. u 

82 
83 
84 
84 
83 
83 
84 
84 
83 
83 
83 
84  
81 
82 
83 
83 
84 

Relative* Kiln Waste 
Humidity Heah Temp. 
M m 
84 335 
84 330 
84 335 
84 335 
84 340 
84 335 
84 335 
84 335 
84 340 
88 335 
84 340 
84 335 
91.5 340 
84 335 
84 335 
88 335 
84 330 

Maximum 
K i l l  Temp. u 

1495 
2000 
1995 
1980 
1995 
1985 
1995 
2000 
2000 
1985 
1985 
1975 
1995 
1975 
1975 
1980 
1965 

Kiln 
Pressure 
( i n .  H 4 

- .025 
-.02 
-.025 - .02 
-.01 
-.01 
-.015 
-.015 
-.015 
-.02 - .02 
-.02 
-.015 - .02 
-.015 - .02 - .015 

Gas Meter #1: 232249 x 10; ACF I3 9:OOA; 232272 x 10; ACF '3 5:ZOP 
Gas Meter #2: 234627 x 10 ACF CJ 9:OOA; 234656 x 10 ACF CJ 5:ZOP 
Total Gas Flow: 6240 ACFH 
Coal Flow Rate: 110 tonslday 

K i l n  Production Information: 

a. 
b.  8064 bricks/ware car  
c. 3.6 lb/br ick 

*Relative humidity is  determined by wet-bulb, dry-bulb readings. 

12 ware carslday production; des ign  maximum is  14.5 ware cars/day 
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