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1 INTRODUCTION 

During t h e  p e r i o d  February 24-26, 1992 I n t e r p o l  1 L a b o r a t o r i e s  

pe r sonne l  conducted Federal  a i r  e m i s s i o n  compliance t e s t s  on t h e  P r e s s  & 

Unloader v e n t s  a t  t h e  Lou i s i ana  P a c i f i c  C o r p o r a t i o n  ( L P )  Waierboard P l a n t  

l o c a t e d  i n  S a g o l a ,  Michigan. O n - s i t e  t e s t i n g  was performed by E .  

Trowbridge and Curt  Mosser. C o o r d i n a t i o n  between t e s t i n g  a c t i v i t i e s  and 

p l a n t  o p e r a t i o n  was provided by Sue Somers of  L P .  The t e s t  was wi tnes sed  

by La r ry  Lins o f  t h e  Environmental  P r o t e c t i o n  Agency. 

- 
The p r e s s  v e n t s  t e s t e d  a r e  t h e  e x h a u s t  from g e n e r a l  v e n t i l a t o r s  

p o s i t i o n e d  o v e r  t h e  board p r e s s  and u n l o a d e r .  T h e  p r e s s  and u n l o a d e r  ven t  

e x h a u s t s  a r e  e m i t t e d  t o  t h e  a tmosphe re  v i a  a common s t a c k  which e x t e n d s  

105 f e e t  above g rade  and has  a d i a m e t e r  o f  72 i n c h e s .  

P a r t i c u l a t e  e v a l u a t i o n s  were performed i n  acco rdance  w i t h  EPA 

Methods 2-5,  C F R T i t l e  40,  P a r t  6 0 ,  Appendix A ( r e v i s e d  J u l y  1 ,  1 9 9 1 ) .  A 

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

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

a p p r o p r i a t e  nozz le  d i a m e t e r  f o r  i s o k i n e t i c  sample wi thd rawa l .  An 

I n t e r p o l l  Labs sampling t r a i n  which mee t s  o r  e x c e e d s  s p e c i f i c a t i o n s  i n  t h e  

a b o v e - c i t e d  r e f e r e n c e  was used t o  i s o k i n e t i c a l l y  e i c t r a c t  ' p a r t i c u l a t e  

samples  by means of  a hea ted  g l a s s - l i n e d  p robe .  Wet c a t c h  samples were 

c o l l e c t e d  i n  t h e  back h a l f  of  t h e  Method 5 sampling t r a i n  t o  p rov ide  

samples  f o r  methylene c h l o r i d e  e x t r a c t i o n  t o  d e t e r m i n e  t o t a l  c o n d e n s i b l e  

o r g a n i c  compounds. A yaw a n g l e  d e t e r m i n a t i o n  was performed i n  acco rdance  

w i t h  EPA Method 1. S e c t i o n  2 . 4  u s i n g  an S-Type p i t o t  t ube  system which 

a l l o w s  r o t a t i o n  of  t h e  p i t o t  t c b e  on i t s  l ong  a x i s  f o r  n u l l i n g  and 

measurement o f  t h e  yaw a n g l e .  The a v e r a g e  of t h e  a b s o l u t e  v a l u e  was found 

t o  be 4 . 5 '  which meets t h e  EPA s p e c i f i c a t i o n  of l e s s  t han  20" .  

PM-10 d e t e r m i n a t i o n s  were performed i n  acco rdance  w i t h  E P A  Method 

201A ( I b i d ,  P a r t  51, Appendix 1.1). An I n t e r p o l l  Labs sampling t r a i n  which 

mee t s  o r  exceeds  s p e c i f i c a t i o n s  i n  t h e  a b o v e - c i t e d  r e f e r e n c e  was used t o  

1 



e x t r a c t  PM-10 samples b y  means o f  an Anderson PM-10 c y c l o n e  and a 

s t a i n l e s s  s t e e i  p robe.  The c y c l o n e  used i n  t h i s  work meets o r  exceeds t h e  
s p e c i f i c a t i o n s  o f  Method 201A. V e l o c i t y  p r e s s u r e  measurements were made 

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

p o i n t .  

Formaldehyde samples were c o l l e c t e d  i n  accordance w i t h  EPA D r a f t  

Method 0011 (SW 846 3 r d  Ed . ) .  The samples were c o l l e c t e d  i s o k i n e t l c a l l y  

u s i n g  a kleti iod 5 s a m p l i n g  t r a i n  w i t h  an aqueous a c i d i c  2 . 4 -  

d i n i t r o p h e n y l h y d r a r i n e  a b s o r b i n g  s o l u t i o n  and a n a l y z e d  b y  h igh per formance 

1 i q u i d  chromatography.  

T o t a l  gaseous h y d r o c a r b o n  c o n c e n t r a t i o n s  were d e t e r m i n e d  i n s t r u m e n -  

t a l l y  u s i n g  a R a t f i s c h  Elodel RS55 h e a t e d  f lame i o n i z a t i o n  d e t e c t o r  (HFID)  

c a l i b r a t e d  a s a i n s t  propane i n  a i r  s t a n d a r d s .  The THC c o n c e n t r a t i o n  was 

c o n t i n u o u s l y  m o n i t o r e d  b y  e x t r a c t i n g  a s l i p s t r e a m  o f  exhaust  gas b y  means 

o f  a h e a t e d  probe and f i l t e r  h o l d e r .  A h e a t - t r a c e d  t e f l o n  l i n e  was used 

t o  t r a n s p o r t  t h e  sample gas f r o m  t h e  f i i t e r  h o l d e r  o u t l e t  t o  t h e  a n a l y z e r  

i n l e t .  

. 

I 

Carbon monoxide d e t e r m i n a t j o n s  were p e r f o r m e d  i n  accordance wi th  EPA 

Method 10 ( I b i d ) .  C o n c e n t r a t i o n s  were d e t e r m i n e d  u s i n g  a n o n - d i s p e r s i v e  

i n f r a r e d  ( N D I R )  c o n t i n u o u s  e m i s s i o n  m o n i t o r .  

T e s t i n g  on t h e  Press  and U n l o a d e r  v e n t s  w a s  conducted  f r o m  two t e s t  

p o r t s  o r i e n t e d  a t  90 degrees  on t h e  s t a c k .  A 2 4 - p o i n t  t r a v e r s e  was used 

t o  c o l l e c t  t h e  p a r t i c u l a t e  and fo rmaldehyde samples.  Each t r a v e r s e  p o i n t  

was sampled 2 . 5  m i n u t e s  f o r  a t o t a l  s a m p l i n g  t i m e  o f  60 m i n u t e s  p e r  r u n .  

A 1 2 - p o i n t  t r a v e r s e  was used t o  c o l l e c t  t h e  P!I-10 samples.  PM-10 run 

t i m e s  v a r i e d  f rom 7 4 . 9  t o  7 6 . 5  m i n u t e s .  

The i m p o r t a n t  r e s u l t s  o f  t h e  t e s t  a r e  summarized i n  S e c t i o n  2. 

D e t a i l e d  r e s u l t s  a r e  p r e s e n t e d  i n  S e c t i o n  3 .  F i e l d  d a t a  and a l l  o t h e r  

s u p p o r t i n g  i n f o r m a t i o n  s r e  p r e s e n t e d  i n  t h e  append ices .  

2 
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2 SUMMARY AND D I S C U S S I O N  

The i m p o r t a n t  r e s u l t s  o f  t h e  p a r t i c u l a t e  and Pt.1-10 e m i s s i o n  

c o m p l i a n c e  t e s t s  a r e  summarized i n  T a b l e s  1 and 2 .  The p a r t i c u l a t e  and 

PM-10 r e s u l t s  have been c a l c u l a t e d  using t h e  d r y  c a t c h  o n l y  ( " a "  T a b l e s )  

and a g a i n  w i t h  t h e  o r g a n i c  wet c a t c h  added ( " b "  T a b l e s ) .  As w i l l  be 

n o t e d ,  t h e  p a r t i c u l a t e  e m i s s i o n  r a t e s  averaged 0 . 0 9 9  LB/TFP and 0.0047 

LB/(KLa F l u e  Gas) ( d r y  c a t c h  o n l y ) ,  and 0 . 1 0 5  LB/TFP and 0.0049 La/ (KLe 

F l u e  G a s )  ( d r y  + wet c a t c h ) .  The PI.1-10 e m i s s i o n  r a t e  averaged 4 .9  LB/HR 

( d r y  c a t c h  o n l y ) ,  and 5 .56  LB/HR ( d r y  + wet c a t c h ) .  

The c a r b o n  monoxide r e s u l t s  a r e  summarized i n  T a b l e  3 .  The c a r b o n  

monoxide e m i s s i o n  r a t e  averaged 3 . 8  LB/HR. 

A summary o f  t h e  formaldehyde r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e  4 .  The 

fo rmaldehyde c o n c e n t r a t i o n  averaged 5.82 mg/m' @70 OF. The c o r r e s p o n d i n g  

average e m i s s i o n  r a t e  was 2 . 9 7  LB/HR and 0.11 LB/TFP. 

The r e s u l t s  o f  t h e  T o t a l  Hydrocarbons  t e s t  a r e  summarized i n  T a b l e  

5.  The t o t a l  h y d r o c a r b o n  e m i s s i o n  r a t e  averaged 7 . 2 5  LB/HR and 0 .27  

LB/TFP. 

No d i f f i c u l t i e s  were encountered  i n  t h e  f i e l d  b y  I n t e r p o l l  Labs o r  

i n  t h e  l a b o r a t o r y  e v a l u a t i o n  o f  t h e  samples w h i c h  were c o n d u c t e d  by 

I n t e r p o l l  Labs.  On t h e  b a s i s  o f  t h i s  f a c t  and a c o m p l e t e  r e v i e w  o f  t h e  

e n t i r e  d a t a  and r e s u l t s ,  i t  i s  o u r  o p i n i o n  t h a t  t h e  r e s u l t s  r e p o r t e d  

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

t h e  t i m e  t h e  t e s t  was per formed.  

3 
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c 
I T a b l e  3. Summary o f  t h e  F e b r u a r y  26, 1992 Carbon Monoxide E m i s s i o n  

Compl iance T e s t  on t h e  P r e s s  & U n l o a d e r  Vent a t  t h e  L o u i s i a n a  

P a c i f i c  Waferboard  P l a n t  i n  S a g o l a ,  I 4 i c h i g a n .  

V o l u m e t r i c  

Test /Run F low R a t e  C o n c e n t r a t i o n  E m i s s i o n  Ra te  

(DSCFt4) (ppm,w) (LB/t iR) 

3/1 123260 

312 124670 

5.9 

5.9 

3.2 

3.3 

3/3 123720 e .  e 4.9 

Avg . 6.9 3.8 

T a b l e  4 Summary o f  t h e  F e b r u a r y  25, 1992 Formaldehyde E m i s s i o n  

Compl iance T e s t  o n  t h e  P r e s s  U n l o a d e r  Vent  a t  t h e  L o u i s i a n a '  

P a c i f i c  Waferboard  P l a n t  i n  Sago la .  M i c h i g a n .  

Vo 1 ume t r i  c 

Test /Run F:ow Rate  Concent  r a t i o n  E m i s s i o n  Rate  

( DSC Ft.1 ) (pom,w) ( m c i / m ' l x  (LS/HR) ( LB/TFF) 

2 /  1 127203 5.09 6.51 3.09 0.12 

2/2 126070 3.99 5.07 2.38 0.090 

2/3 125341 5.75 5.e8  3.43 0.13 

Avg . 4.94 5.@2 2.97 0.11 
.- 

* na/m' @70 "F and 29.92 I N  HG 

Note :  TFP = Ton F i n i s h e d  P r o d u c t  (26.3/HR) 
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T a b l e  5.  Summary o f  t h e  R e s u l t s  o f  t h e  F e b r u a r y  26. 1992 T o t a l  Hvdro- 

c a r b o n  D e t e r m i n a t i o n s  on t h e  Press  & U n l o a d e r  Vent a t  the 

L o u i s i a n a  P a c i f i c  Waferboard P l a n t  L o c a t e d  i n  Sago la ,  E l i ch i -  

gan. 

Time C o n c e n t r a t i o n  Emission Kate 

Test /Kun ( H R S )  ( ppmC , w ) ( L 8 / H K )  ( L a m  

5 / 1  1045-1155 27.6 6.67 0 . 2 5  

5/2 1215-1320 24.9 6 . 0 2  0 . 2 3  

5/3 1330-1430 36.9 9 . 0 7  0 . 3 4  

Average 2 9 . 8  7 . 2 5  0 . 2 7  

N o t e :  TFP = Ton F i n i s h e d  F r o d l l c t  (26.3/HR) 

I 
I 
I 
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3 RESULTS 

The r e s u l t s  of a l ' l  f i e l d  and l a b o r a t o r y  e v a l u a t i o n s  a r e  p r e s e n t e d  i n  

t h i s  s e c t i o n .  Gas compos i t ion  ( o r s a t  and m o i s t u r e )  a r e  p r e s e n t e d  f i r s t  

fo l lowed  by the  computer p r i n t o u t  of t h e  p a r t i c u l a t e ,  PM-10. carbon 

monoxide and formaldehyde r e s u l t s .  P r e l i m i n a r y  measurements i n c l u d i n g  

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

The r e s u l t s  have been c a l c u l a t e d  on a pe r sona l  computer u s i n g  

programs w r i t t e n  i n  Extended BASIC s p e c i f i c a l l y  f o r  s o u r c e  t e s t i n g  c a l -  

c u l a t i o n s .  EPA-published e q u a t i o n s  have been used  a s  t h e  b a s i s  of t h e  

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

The e m i s s i o n  r a t e s  have been c a l c u l a t e d  u s i n g  t h e  p roduc t  of  t h e  

c o n c e n t r a t i o n  t i m e s  flow method. 

10 
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3.1 Results  o f  Orsat and Moisture Determinations 
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I n t e r p o l 1  L a b s  R e p o r t  No. 2 - 3 5 0 7  
L o u i s i a n a  P a c i f i c  - S a g o l a  

S a g o l a .  M i c h i g a n  

T e s t  No. 2 
P r e s s  & U n l o a d e r  V e n t  S t a c k  

Results o f  Orsat B Moisture Analyses-----Methods 3 S 4 ( * V / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

Run 1 Run 2 R u n  3 
0 2 - 2 5 - 9 2  0 2 - 2 5 - 9 2  0 2 - 2 5 - 9 2  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  0 . 0 3  

o x y g e n . . . .  . . . . . . . . . . . . . . . .  2 0 . 9 0  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0.00  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 9 . 0 7  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  0 . 0 3  

o x y g e n  . . . . . . . . . . . . . . . . . . . .  2 0 . 4 6  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0 . 0 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 7 . 3 9  

w a t e r  v a o o r  . . . . . . . . . . . . . . .  2 . 1 3  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 8 4  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 6 1  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 8 8  

Water m a s s  f l o w  . . . . . .  ( L B / H R )  0 . 0 0  

0 . 0 3  0 . 0 3  

2 0 . 9 0  2 0 . 9 0  

0 .00  0 .00  

7 9 . 0 7  7 9 . 0 7  

0 . 0 3  0 . 0 3  

2 0 . 6 1  2 0 . 5 2  

0 . 0 0  0 .00  

7 7 . 9 7  7 7 . 6 3  

1 . 3 9  1 . 8 2  

2 8 . 8 4  2 8 . 8 4  

2 8 . 6 9  2 8 . 6 4  

0 . 9 9 1  0 . 9 8 9  

0 . 0 0  0 . 0 0  

F O  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  

12 



c -  I n t e r p o l 1  L a b s  R e p o r t  No. 2 - 3 5 0 7  
L o u i s i a n a  P a c i f i c  - S a g o l a  

S a g o l a .  M i c h i g a n  

T e s t  N o .  3 
P r e s s  & U n l o a d e r  V e n t  S t a c k  

Results of Orsat & Hoisture Analyses-----Methods 3 & 4 ( S v / v )  

D a t e  o f  r u n  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I F O  

D r y  b a s i s  ( o r s a t )  

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

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n  . . . . . . . . . . . . . . . . . . . .  
c a r b o n  m o n o x i  d e . .  . . . . . . . . . 
n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r  v a p o r . . . . . .  . . . . . . . . .  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  
W e t  m o l e c u l a r  w e i g h t  . . . . . . . .  
S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  

W a t e r  m a s s  f l o w  . . . . . .  ( L B / H R )  

Run 1 Run 2 Run 3 
0 2 - 2 5 - 9 2  0 2 - 2 5 - 9 2  0 2 - 2 5 - 9 2  

0 . 0 3  

2 0 . 9 0  

0 .00  

7 9 . 0 7  

0 . 0 3  

2 0 . 4 6  

0 .00 

7 7 . 4 1  

2 . 1 0  

2 8 . 8 4  

2 8 . 6 1  

0 . 9 8 8  

7 4 0 9  

0 . 0 3  

2 0 . 9 0  

0 . 0 0  

7 9 . 0 7  

0 . 0 3  

2 0 . 4 5  

0 . 0 0  

7 7 . 3 6  

2 . 1 6  

2 8 . 8 4  

2 8 . 6 1  

0 . 9 8 8  

7 7 3 8  

0 . 0 3  

2 0 . 9 0  

0.00 

7 9 . 0 7  

0 . 0 3  

2 0 . 5 3  

0 . 0 0  

7 7 . 6 8  

1 . 7 6  

2 8 . 8 4  

2 8 . 6 5  

0 . 9 9 0  

6 2 0 8  

0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
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I 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I n t e r p o l l  L a b s  R e p o r t  N o .  2 - 3 5 0 7  
L o u i s i a n a  P a c i f i c  - S a g o l a  

S a g o l a .  M i c h i g a n  

T e s t  N o .  4 
P r e s s  & U n l o a d e r  V e n t  

R e s u l t s  of O r s a t  8 H o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 A 4 ( % v / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

Run 1 Run 2 Run 3 
0 2 - 2 6 - 9 2  0 2 - 2 6 - 9 2  0 2 - 2 6 - 9 2  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  0 . 0 3  

o x y g e n  . . . . . . . . . . . . . . . . . . . .  2 0 . 9 0  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0 . 0 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  1 9 . 0 7  

W e t  b a s i s  ( o r s a t )  

0 . 0 3  0 . 0 3  

2 0 . 9 0  2 0 . 9 0  

0 . 0 0  0 . 0 0  

7 9 . 0 7  7 9 . 0 7  

c a r b o n  d i o x i d e  . . . . . . . . . . . . . .  0 . 0 3  0 . 0 3  

o x y g e n  . . . . . . . . . . . . . . . . . . . .  2 0 . 6 6  2 0 . 6 3  

c a r b o n  m o n o x i d e . .  . . . . . . . . .  0 . 0 0  0 . 0 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 8 . 1 5  7 8 . 0 5  

w a t e r  v a o o r . . . . . .  . . . . . . . . .  1 . 1 7  1 . 2 9  

Dry m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 8 4  2 8 . 8 4  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 7 1  2 8 . 7 0  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 9 2  0 . 9 9 1  

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  4 2 1 2  4 6 0 4  

0 . 0 3  

2 0 . 5 8  

0 . 0 0  

7 7 . 8 5  

1 . 5 4  

2 8 . 8 4  

2 8 . 6 7  

0 . 9 9 0  

5 6 8 2  

F O  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  
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3 . 2  R e s u l t s  of  P a r t i c u l a t e  D e t e r m i n a t i o n s  
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I n t e r p o l 1  L a b s  R e p o r t  N o .  2 - 3 5 0 7  
L o u i s i a n a  P a c i f i c  - S a g o l a  

S a g o l a ,  M i c h i g a n  

T e s t  N o .  3 
P r e s s  & U n l o a d e r  V e n t  S t a c k  

R e s u l t s  o f  P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - - M e t h o d  5 

D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d . .  . . .  ( H R S )  

S t a t i c  p r e s s u r e  . . . . . .  (1N.WC) 
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t .  . . . . .  
W a t e r  i n  s a m p l e  g a s  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s . .  . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  
. . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  
A v g .  o r i f . p r e s . d r o p .  . ( I N . W C )  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  

V o l u m e  t h r o u g h  g a s  m e t e r . .  . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C f )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e . .  . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e .  . . . . . . .  
a c t  u a 1 . . . . . . . . . . . . . .  ( A C  F M ) 
d r y  s t a n d a r d . .  . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( % )  

P a r t i c u l a t e  c o n c e n t r a t i o n . .  , 

a c t u a l  . . . . . . . . . . . .  ( G R / A C F )  
d r y  s t a n d a r d  . . . . .  (GR/DSCF)  

P a r t i c l e  m a s s  r a t e  . . .  ( L B / H R )  

Run 1 
0 2 - 2 5 - 9 2  

!.336/1439 

- 1 . 3 0  
2 7 . 6 9  

. E 4 0  

0 . 0  
0 . 0  

2 4 . 0  
2 4 . 0  

0 . 0 1 1 6  

0 . 9 9 5 7  
2 8 . 7 3  

2 . 8 2  
8 5 . 0  

5 6 . 6 2  
5 2 . 8 0  

6 0 . 0 0  
.190 

8 1  

1 3 4 9 0 2  
1 2 3 2 5 6  

1 0 0 . 5  

0 .00310 
0 . 0 0 3 3 9  

3 . 5 8 1  

0. 0 11 b 
6 ,  p 

o . o u o 3 9  

Run 2 
0 2 - 2 5 - 9 2  

1 5 0 7  / 1 6 0 9  

- 1 . 3 0  
2 7 . 6 9  

. E 4 0  

0 .0 
0 . 0  

2 5 . 0  
2 5 . 0  

0 . 0 0 7 7  

0 . 9 9 5 7  
2 8 . 7 3  

2 . 8 8  
84 .4  

5 7 . 0 5  
5 5 . 2 7  

6 0 . 0 0  
. 1 9 0  

8 5  

1 3 7 4 3 5  
1 2 4 6 6 8  

1 0 0 . 2  

0 . 0 0 2 0 2  
0 . 0 0 2 2 3  

2 . 3 8 3  

Run 3 
0 2 - 2 5 - 9'2 

1 6 2 8 / 1 7 3 1  

-1 .30  
2 7 . 6 9  

. E 4 0  

0 . 0  
0 . 0  

2 0 . 0  
2 0 . 0  

0 . 0 0 7 4  

0 . 9 9 5 7  
2 8 . 7 3  

2 . 8 2  
8 4 . 8  

5 6 . 5 0  
5 2 . 1 1  

60 .00  
. 1 9 0  

8 5  

1 3 5 9 2 5  
1 2 3 7 1 7  

9 9 . 9  

0 . 0 0 1 9 7  
0 . 0 0 2  1 7  

2 . 2 9 7  
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3 . 3  R e s u l t s  o f  PM-10 Dete rmina t ions  

I 
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I : 
9 

I n t e r p o l l  L a b s  R e p o r t  N o .  2 - 3 5 0 7  
L o u i s i a n a  P a c i f i c  - S a g o l a  

S a g o l a .  M i c h i g a n  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I1 
I 
I 
I 
I 
I 
I 
I 
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~ 

D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d  . . . . .  (HRS)  

S t a t i c  p r e s s u r e . .  . . .  . ( I N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  
W a t e r  i n  s a m p l e  g a s  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . . (  G R A M S )  

T o t a l  P M - 1 0  m a t e r i a l . .  . . . . . .  
. . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas  m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  
A v g .  o r i f . p r e s . d r o p . . ( I N . W C )  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  

V o l u m e  t h r o u g h  g a s  m e t e r .  . . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  
s t a n d a r d  c o n d i t i o n s . ( O S C F )  

T o t a l  s a m p l i n g  t i m e . .  . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e . .  . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( 3 )  

P M - 1 0  c u t p o i n t  . . . . . . . . . .  ( u m )  

P M - 1 0  c o n c e n t r a t i o n  . . . . . . . . .  
a c t u a l  . . . . . . . . . . . .  (GR/ACF)  
d r y  s t a n d a r d  . . . . .  ( G R j D S C F )  

PM-10 m a s s  r a t e . .  . . . .  ( L B / H R )  

Run 1 
0 2 - 2 6 - 9 2  

g o o /  1 0 1 8  

- 1 . 0 0  
2 7 . 6 9  

. 8 4 0  

0 . 0  
1 .0 
7 . 0  
8 . 0  

0.0117 

0 . 9 9 5 7  
2 8 . 3 4  

0 . 6 3  
7 1 . 6  

3 4 . 0 6  
3 1 . 9 4  

7 5 . 4 5  
. 1 3 0  

7 5  

1 3 7 9 9 1  
1 2 7 1 5 8  

100 .1  

1 0 . 0 3  

0 . 0 0 5 2  1 
0 . 0 0 5 6 5  

6 . 1 6 0  

Run 2 
0 2 - 2 6 - 9 2  

1 0 4 6 / 1 2 0 4  

-1 .oo 
2 7 . 6 9  

, 8 4 0  

0 . 0  
1 . 0  
8 .0  
9 . 0  

0 . 0 0 9 6  

0 . 9 9 5 7  
2 8 . 3 4  

0 . 6 5  
7 9 . 6  

3 5 . 1 0  
3 2 . 4 3  

7 4 . 9 0  
.130 

7 2  

1 3 7 8 6 6  
1 2 7 6 1 8  

1 0 2 . 0  

9 . 8 7  

0 . 0 0 4 2 3  
0 . 0 0 4 5 7  

4 . 9 9 6  

Run 3 
0 2 - 2 6 - 9 2  

1 2 3 8 / 1 4 0 0  

-1 .00 
2 7 . 6 9  

. e 4 0  

0 . 0  
2 . 0  
9 . 0  

1 1 . 0  

0 . 0 1 0 7  

0 . 9 9 5 7  
2 8 . 3 4  

0 . 6 5  
8 1 . 2  

3 6 . 0 0  
3 3 . 1 7  

7 6 . 4 7  
, 1 3 0  

6 3  

1 3 9 5 ? 8  
1 2 9 5 4 6  

1 0 0 . 6  

9 . 8 2  

0 . 0 0 4 6 2  
0 . 0 0 4 9 8  

5 . 5 2 7  



I 1 

T e s t  N o .  4 
P r e s s  3 U n l o a d e r  V e n t  

I 

I n t e , - p o l l  L a b s  R t ? p o r t . N i l .  2 - 3 5 ? ;  
L o u i s i a n a  P a c i f i c  - Sagola 

S a g o  1 a ,  :.I i c h i g a n  

R e s u l t s  o f  P H - 1 0  D e t e r m i n a t i o n s  --------- 

O a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d  . . . . . (  H F i S )  

S t s t i c  p r e s s u r e . .  . . . .  ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  

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

T o t a l  PI.:-lO m a t e r i a l .  
. . . . . . . . . .  c o l l e c t e d  

. . ( M i )  
G R A i.1 S ) 
G R A  t4 S ) 
G R A i.1 S ) 

. . . . . .  
g r a a s )  

G a s  m e t e r  c o e y f i c i e n t  . . . . . . .  
s a r o m e t r i c  p r e s s u r e . .  ( I N . H G )  
k x J 9 .  o r i f . p r e s . d r o p .  . ( I N . b l C )  
.?i.y. g a s  m e t e r  t e m p . .  ( D E F - F )  

V o l u m e  t h r o u o h  3 a s  m e t e r . .  . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  
s t a n d a r d  c o n d i t i o n s . ( O S C F )  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  
R o z z l e  d i a m e t e r  . . . . . . . . .  (IN) 
A v 9 . s t a c k  g a s  t e m p  . . ( D E G - F )  

V o i u m e t r i c  f l o w  r a t e . .  . . . . . .  
a c t u  a 1 . . . . . . . . . . . . . .  ( A C  F M  ) 
I r y  s t a n d a r d  . . . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n  . . . .  . ( % )  

P l4 -10  c u t p o i n t .  . . . . . . . . .  ( u m )  

Pt4-10  c o n c e n t r a t i o n . .  . . . . . . .  
a c t u a l  . . . . . . . . . . . .  ( G R / A C F )  
d r y  s t a n d a r d  . . . . .  (GR/DSCF)  

P I 4 - 1 0  mass  r a t e  . . . . . .  ( L S / H R )  

Run 1 
0 2 - 2 6 - 9 2  

c o o /  1018 

- 1 . 0 0  
2 7 . 6 9  

, 8 4 0  

0 . 0  
1 . 0  
7 . 0  
8 . 0  

0 . 0 0 9 6  

0 . 9 9 5 7  
2 8 . 3 4  

0 . 6 3  
7 1 . 5  

3 4 . 0 6  
3 1 . 9 4  

7 5 . 4 5  
. 1 3 0  

7 5  

i 3 7 9 9 1  
1 2 7 1 5 8  

100 .1  

1 0 . 0 3  

0 . 0 0 4 2 7  
0 . 0 0 4 6 4  

5 . 0 5 4  

Run 2 
0 2 - 2 5 - 9 2  

? 0 4 6 / 1 2 0 4  

- 1 . 0 0  
2 7 .  63 

, 8 4 0  

0 . 0  
1 . 0  
8 . 0  
9 . 0  

0 . 0 0 5 9  

0 . 9 9 5 7  
2 3 . 3 4  

0 . 6 5  
7 9 . 5  

3 5 . 1 0  
5 2 . 4 3  

7 4 . 9 0  
. 1 3 0  

7 2  

1 3 7 8 6 5  
1 2 7 6 1 8  

1 3 2 . 0  

9 . 6 7  

0 . 0 0 3 9 2  
0 . 0 0 4 2 3  

4 . 6 3 2  

. .  Run 3 
0 2 - 2 5 - 9 2  

1 2 3 6 / 1 4 0 0  

-1 .00  
2 1 . 6 9  

. 3 4 0  

0 . 0  
2 . 0  
9 . 0  

11.0 

0 . 0 0 9 7  

0 . 9 9 5 7  
2 8 . 3 4  

0 . 6 5  
3 1 . 2  

3 6 . 0 0  
3 3 .  1 7  

1 0 . 2 7  
,150 

E9 

- L  

1 3 9 5 9 8  
1 2 5 5 4 5  

1 0 0 . 6  

9 . 8 2  

0 . 0 2 4 1 9  
0 . 0 0 4 5 1  

5 . 0 1 1  

19 
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3.4 Results o f  Carbon Monoxide Determinations 



I n t e r p o l 1  L a b s  R e p o r t  No.  2 - 3 5 0 7  
~ o u i s i a n a  P a c i f i c  - S a g o l a  

S a g o l a .  M i c h i g a n  

l i  I 

I 
I 
I' 
I -, 

.I 
I 
1 
I 
I 
1 
1' 
I 
I 
I 
I 
I 

T e s t  No. 3 
P r e s s  & U n l o a d e r  V e n t s  

R e s u l t s  o f  CO D e t e r m i n a t i o n s  . ..................... H e t h o d  10 

Run 1 

D a t e  o f  r u n  0 2 - 2 5 - 9 2  

T i m e  r u n  s t a r t / e n d  . . . . .  ( H R S )  1 3 3 6 - 1 4 3 9  

T o t a l  s a m p l i n g  t i m e . .  . .  ( M I N )  6 0 . 0  

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  2 . 1 0  

0 2  C o n c e n t r a t i o n  . . . . . .  ( % V / V )  2 0 . 9 0  

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 1 2 3 2 6 0  

C O  c o n c e n t r a t i o n  . . . . . . . . . . . .  
(GR/DSCF)  . . . . . . . . . . . . . . . . .  0 . 0 0 3 1  
(MG/DSCM) . . . . . . . . . . . . . . . . .  6 . 9 9  
(PPM-WET) . . . . . . . . . . . . . . . . .  5 . 8 7  
(PPM-DRY)  . . . . . . . . . . . . . . . . .  6 . 0 0  
( P P W - D R Y  @ 7 %  0 2 ) .  . . . . . . . .  8 4 0 . 0 0  

C O  e m i s s i o n  r a t e  . . . . .  ( L B / H R )  3 . 2 2 5  

R u n  2 Run 3 

0 2 - 2 5 - 9 2  0 2 - 2 5 - 9 2  

1 5 0 7 - 1 6 0 9  1 6 2 8 - 1 7 3 1  

6 0 . 0  6 0 . 0  

2 . 1 6  1 . 7 6  

2 0 . 9 0  2 0 . 9 0  

1 2 4 6 7 0  1 2 3 7 2 0  

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

8 4 0 . 0 0  1 2 6 0 . 0 0  

3 . 2 6 2  4 . 8 5 6  

C O  = C a r b o n  m o n o x i d e  

A t r a i l i n g  'c' s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  

2 1  



I' 
~# I 
1 
I' 3 .5  R e s u l t s  of Formaldehyde D e t e r m i n a t i o n s  



I n t e r D o l l  L a b s  R e p o r t  No. 2 - 3 5 0 7  
L o u i s i a n a  P a c i f i c  - S a g o l a  

S a g o l a .  M i c h i g a n  

T e s t  No. 2 
P r e s s  & U n l o a d e r  V e n t  S t a c k  

R e s u l t s  o f  F o r m a l d e h y d e  T e s t s  

D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d . .  . . .  ( H R S )  

S t a t i c  p r e s s u r e . .  . . .  . ( I N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  
W a t e r  i n  s a m p l e  g a s  

c o n d e  ri se r . . . . . . . . . . . . .  ( ML ) 
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t 0 t a1 . . . . . . . . . . . . . .  (GRAMS ) 

F o r m a l d e h y d e  i n  s a m p l e . .  ( U G )  

G a s  m e t e r  c o e f f i c i e n t . .  . . . . .  
B a r o m e t r i c  p r e s s u r e . . ( I N . H G )  
A v g .  o r i f . p r e s . d r o p .  . ( I N . W C )  
A v g .  g a s  m e t e r  t e m p . . ( O E F - F )  

V o l u m e  t h r o u g h  g a s  m e t e r . .  . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  
s t a n d a r d  c o n d i t i o n s .  ( O S C F )  

T o t a l  s a m p l i n g  t i m e . .  . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  t e m p  . . ( @ E G - F )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i  

C H 2 0  c o n c e n t r a t  
(GR/DSCF)  . . . .  
( H G / D S C M )  . . . . .  
(PPM-DRY) . . . . .  
(PPM-WET) . . . . .  

t i o n  . . . . .  ( r )  

o n  . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

C H 2 0  e m i s s i o n  r a t e  . . .  ( L B / H R )  

EPA M e t h o d  0011 ---------_---- 

Run 1 
0 2 - 2 5 - 9 2  

8 4 0 /  9 4 2  

- 1 . 3 0  
2 7 . 6 9  

. 8 4 0  

0 . 0  
0 . 0  

2 5 . 0  
2 5 . 0  

9900 

0 . 9 9 5 7  
2 8 . 7 3  

2 . 9 4  
7 5 . 0  

5 7 . 1 0  
5 4 . 2 6  

6 0 . 0 0  
, 1 9 0  

8 1  

1 3 9 1 2 4  
1 2 7 2 0 3  

100.0 

0.0028 
6 . 4 9  
5 . 2 0  
5 .09  

3 . 0 9 1 1 8  

Run 2 
0 2 - 2 5 - 9 2  

1 0 2 5 / 1 1 2 7  

-1 .30  
2 7 . 6 9  

. 8 4 0  

0 .0  
2 . 0  

1 4 . 0  
1 6 . 0  

7 6 0 0  

0 . 9 9 5 7  
2 8 . 7 3  

2 . 8 7  
7 9 . 3  

5 6 . 7 7  
5 3 . 5 1  

60 .00  
. 1 9 0  

8 3  

1 3 7 2 5 6  
1 2 6 0 7 0  

9 9 . 5  

0 . 0 0 2 2  
5 . 0 5  
4 . 0 5  
3 . 9 9  

2 . 3 8 4 6 3  

Run 3 
0 2 - 2 5 - 9 2  

1 2 0 0 /  1 3 0 2  

- 1 . 3 0  
2 7 . 6 9  

. 8 4 0  

0 . 0  
0 . 0  

2 1 . 0  
2 1 . 0  

11000 

0 . 9 9 5 7  
2 8 . 7 3  

2 . 9 2  
8 5 . 0  

5 7 . 4 0  
5 3 . 5 4  

6 0 . 0 0  
, 1 9 0  

8 1  

1 3 6 7 2 7  
1 2 5 3 4 1  

1 0 0 . 2  

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

3 . 4 2 9 6 6  

CH2O = F o r m a l d e h y d e  

A t r a i l i n g  ' < '  s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t&e r e p o r t e d  v a l u e  

.- . 



I' 



I n t e r p o l 1  L a b s  R e p o r t  N o .  2 - 3 5 0 7  
L o u i s i a n a  P a c i f i c  - S a g o l a  

S a g o l a .  M i c h i g a n  

T e s t  N o .  2 
P r e s s  & U n l o a d e r  V e n t  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  D e t e r m i n a t i o n - - - - - - - M e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  
T i m e  o f  D e t e r m i n a t i o n  . . . . . . .  ( H R S )  

B a r o m e t r i c  p r e s s u r e . .  . . . . .  ( 1 N . H G )  

P i t o t  t u b e  c o e f f i c i e n t  . . . . . . . . . . .  

N u m b e r  o f  samp 

T o t a l  n u m b e r  o 

S h a p e  o f  d u c t .  

S t a c k  d i a m e t e r  

D u c t  a r e a . .  . . . .  

i n g  p o r t s  . . . . . . . . .  
p o i n t s .  . . . . . . . . . .  

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

. . . . . . . . . . . . . .  ( I N )  

. . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  ( 1 N . W C )  

A v g .  g a s  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( f  V / V )  

A v g .  l i n e a r  v e l o c i t y  . . . . .  ( F T / S E C )  

Gas  d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  (LB /LBMOLE)  

M a s s  f l o w  o f  g a s  . . . . . . . . . .  ( L B / H R )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

0 2 - 2 5 - 9 2  

1 6 4 0  

2 8 . 7 3  

. 8 4  

2 

24  

R o u n d  

7 1 . 2 5  

2 7 . 6 9  

U P  

- 1 . 3  

7 6  

2 . 1 3  

7 7 . 1  

. 0 7 0 0 4  

2 8 . 8 4  

5 3 8 1 4 6  

1 2 8 0 5 0  
1 1 8 1 5 2  



I n t e r p o l 1  L a b s  R e p o r t  No . 2 - 3 5 0 7  
L o u i s i a n a  P a c i f i c  . S a g o l a  

S a g o l a  . M i c h i g a n  

T e s t  No . 4 
P r e s s  & U n l o a d e r  V e n t  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  Deterrnlnation....... H e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  
T i m e  o f  D e t e r m i n a t i o n  . . . . . . .  ( H R S )  

B a r o m e t r i c  p r e s s u r e  . . . . . .  .(I N . H G )  

P i t o t  t u b e  c o e f f i c i e n t  . . . . . . . . . . .  

N u m b e r  o f  s a m p l i n g  p o r t s  . . . . . . . . .  

T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  
S h a p e  o f  d u c t  . . . . . . . . . . . . . . . . . . . .  
S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  ( I N . W C )  

A v g  . g a s  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( S  V / V )  

A v g  . l i n e a r  v e l o c i t y  . . . . .  ( F T / S E C )  

G a s  d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  ( L B / L B M O L E )  

M a s s  f l o w  o f  g a s  . . . . . . . . . .  

V o l u m e t r i c  f l o w  r a t e  . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . .  
d r y  s t a n d a r d  . . . . . . . . . . . .  

A- 3 

L B / H R )  

. . . . . .  
(ACFM) 
DSCFM) 

0 2 - 2 6 - 9 2  

8 3 5  

2 8 . 3 4  

. 8 4  

2 

1 2  

R o u n d  

7 1 . 2 5  

2 7 . 6 9  

U P  

-1 

8 3  

1 . 1 7  

8 3 . 5  

. 0 6 8 4 5  

2 8 . 8 4  

5 6 9 5 0 3  

1 3 8 6 7 0  
1 2 5 8 0 4  
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S a m p l e  T r a i n  L e a k  C h e c k :  

F r e t e s t :  ( 51.02 c f m  a t  15 i n .  Hg. ( v a c )  
P G S t E 6 t :  - c fm a t  i n .  n g .  ( v a c )  / . .  

F a r t i c u l a t e  C a t c h  D a t a :  

N 0 . s  of  f i l t e r s  used: f i E C O V e T y  S G l V E r 8 t .  ( 5 )  

0 a c E t o n e  
& o t h s r ( 5 )  

- 
-. 

-- 
/ N o .  o f  p r o b e  wash b o t t l e s :  

S a m p l e  r e c o v e r e d  by: - __ 

C o n d e n s a t e  D a t a :  

W e i g h t ( g )  

F i n a l  T a - e  D l f  f e r - E n C e  
- -- .. 

I I/& \ I 

I n t e g r a t e d  Gas S r . m p i : n g  D a t a :  

Fag F u m p  N o .  

5- iaver  Alumini-El T r d i a r  S i x % :  4 4  I.. -_ zzteri a1 : 
i ___-I-. 2 

. c c / m i n  st i n .  H g .  

T i m e  s t a r t :  (tis)  T i m e  e n d :  ( K < S  ) 

Sarrpl I n g  r-te:  c c / m i n  Operator: 

S / r J  G< O2 A n a l y z e r  u s e d  t o  m o n i t o r  t r i i n  o u t l e t :  - 

I__--.- 1eS.i: C . ? I S c k :  

-. 

CF- I:, 2 7 

C- 3 S - 004ERR 





INTEKFOLL LAPOHATOHIES E F A  METHOD 5 /17  SAMPLE LOG SHEET 

Sample  T r a i n  L e a k  C h e c k :  

E F r e t e s t :  < 0.02 c f m  a t  l c  i n .  lis. (vat) 
. Fostest:  - c + m  a t  3 i n .  Ha. (vat)' 

P a r t i c u l a t e  C a t c h  Data :  

i.lo.s of f i l t e r s  L I S E ~ :  R e c o v e r y  s o l v e n t  ( 5 )  

acil t  o n  e 
n o t h e r c s )  /II . L  

No. of p r o b e  w a s h  b o t t l e s :  
S a m p l e  reco'vered b y :  d7-- 

C o n d e n s a t e  D a t a :  

I n t e g r a t e d  G a s  Sam?! i n g  Da ta :  

Fag Fump No. _____ Go;: Nu. ,/&'&&-- Rag N 3 .  _-._.-.I- 

5 - l a  er R l u m i n i z c - i t  Tadlar  S i z e :  4 4  L Hag n a t e r i a 1  : --Y _._..-..__..______I_.._- 

Fretest l e a k  c h e c k :  __ c c / m i n  a t  i n .  Hg. 

T i m e  star: :  (HRS) T i n b e  e n d :  (HKS) 

S a m p l i n g  r z t e :  c c / m i n  O p e r z t o r :  

5,t.I ij{ 0, F n z l y z e r  u 5 e d  t o  mon i to r  t r a i n  o u t l e t :  - 
C F  - 8:i:T. 

C- 5 S-0046RR 





S a m p l e  T r a i n  Leak C h e c k :  

k F r e t e s t :  ( 0 . 0 2  c f m  a t  15 i n .  big. ( v a c )  
F O s t E 5 t :  

- 
c f m  a t  / 7 / n .  ~ q .  (vac)  u 

P a r t i c u l a t e  C a t c h  Da ta :  

NG.s of f i l t s r s  used:  f iecovery  s o l v e n t  ( 5 )  

No. of p r o b e  wash b o t t l e r , :  / 

S a m p l e  r e c o v e r e d  by:  Fr__------- 

C o n d e n s a t e  D a t a :  

I i n p i n g e r  No. 

I n t e g r a t a d  Ea6 S a m p l i n g  Data: 

B a g  Fump No. Bo;: No. 

Fag M a t e r i a l :  5-layer A l u m i n i z e d  TE~&L S i z e :  4 4  !- 

Fretest I e A t :  check :  c c / m i n  a t  i n .  Fi?. 
_-I- 

T i m e  s t a r t :  - (HRS) T i m e  e n d :  . (HRC) 

Sair2pl i n g  r a t e :  cc/mi n O p e r a t o r :  

S/fJ o T  0- Q n 2 l y z E r  used t o  m o n i t o r  t r a i n   jutl let: - 
CF-t:,:; 

c -7  S-0046RR 



C-8 





S a m p l e  T r a i n  Leak Check:  

P r e t e s t :  ( 0 .02  cfm a t  15 i n .  Hg. ( v a c )  & 
Fostest: - A c f m  a t  i n .  Hg. ( v a c )  & 

P a r t i c u l a t e  C a t c h  D a t a :  

N0.s o i  f i l t e r s  u s e d :  K e c o v e r y  s o l v e n t ( s )  

No. o f  p r o b e  w a s h  b o t t l e s :  
S a m p l e  r e c o v e r e d  by: -__ 

C o n d e n s a t e  Da ta :  

F i n a l  T a r e  D i f Q e r e n c e  

I n t e g r a t e d  G a s  C a m p i i n g  Data :  

S / f J  G{ O= A n a l y z e r  u s e d  t u  m o n i t o r  t r a i n  cu t l e t :  - 
CF- <:125 

c- 10 S-0046RR 
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S a m p l e  T r a i n  L e a k  C h e c k :  

Fretest:  
. Fostest :  . Hg. ( vac )  

P a r t i c u l a t e  C a t c h  Data: 

____I 
N o .  of p r o b e  wash  b o t t l e s :  
S a m p l e  r e c o v e r e d  by: 

C o n d e n s a t e  Data: 
/ 

l m p i n g e r  N o .  1 

, p i n g ~ r  . . 

I n t e g r a t e d  Gas S a m s l i n g  Data:  
.7 c---' __-- Sag F u m p  No. 8 3 6GX N o .  2.i') g a g  N o .  

Eag Material :  ? - l a y e r  A l u m i n i z e d  T c d l a r  S i z e :  4 4 1  

Fretc-st l e a l :  c t T e c k :  D - c c / m i n  at /A i n .  HY. 

Time s t a r t :  jJ6Y (HRS) T i n e  e n d :  - / h ~ ' d  (nss) 

7--- 

~ - .  

S a i n p l i n g  r a t e :  ~ ~ f l  c c / m i n  O p e r a t o r :  s7- 
S i r 4  o T  O= A n a l y z e r  u s e d  t o  m o n i t o r  t r a i n  G u t l e t :  -. 

CF-I:I~'I: 

c-12 5 -0C46ilR 
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S a m p l a  T r a i n  Leak Check: 

i W e i g h t ( g )  
I t e m  

F i n a l  T a r e  D i f f e r e n c e  
. I 

F r e t e s t :  (. O - - Z  c f m  a t  15 i n .  H g .  ( v a c )  
F o s t e s t :  c f m  a t  i n .  Hc;. ( v a c )  

- 

P a r t i c u l a t e  C a t c h  D a t a :  

r4o. 5 of  f i I t c - r s  used: Recover.,  s o l v ~ n t  ( 5 )  

;crfi a c e t o n e  - n o t h e r c s )  

No. of p r o b e  wash b o t t l e s :  / 
Samp le  r e c o v e r e d  b y :  f-7- 

C o n d e n s a t e  D a t a :  

I n t e g r a t e d  G P 6  S a m p l i n g  D a t a :  

3 ____- E;aj Filmp No. , !? 5 .- FGX N o .  -x@ E-';? 1113. 

Hag Material: 5 - 1 s ~ ~ ~  A l u m i n i ~ e ~ - - T e d l a r  S i z e :  2 s  
F r E t E s t  l e ~ l :  c h c ~ k :  A c c / m i n  a t  /-s-- i n .  ~ q .  

T i m e  s t a r t :  I b v  (HFtS)  T i m e  end:  / ' ; '30 ( H K ' S )  se,- 
Samp! ing r a t e :  / a 9  c c / n i n  ( ? p E r S t o r :  - 
SitJ o i  O:, A n a l y z e r  ~ i s e d  t o  m o n i t o r  t r a i n  o u t l e t :  - 

CF -I:! 2 7 

c-1: S-0046RR 
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I N T E R F O L L  LABORATORIES EF'A METHOD 5/17 _- SAMPLE L O G  -- SHEET 

Sample  T r a i n  Leak C h e c k :  

F ' G S t e s t :  

P a r t i c u l a t e  C a t c h  D a t a :  

r4o.s 0 4  f i l t e r s  u s e d :  Fic-covery s o l v e n t  ( 5 )  

____-..__ N3. o f  p r o b e  w a s h  b o t t l e s :  / 
S a m p l e  r e c o v e r e d  by: 

C o n d o n s a t e  D a t a :  

__. .. ~. _ _ _ ~  
W e i g h t  ( g )  

F i n a l  T z r e  D i f f e r e n c e  

I n t e g r a t e d  Gas Sa;p I  ing D a t a :  

Eiag Pump N o .  . EO;: NC. /#(k t4D. I 

". 3ag Katcrial: 5 - I a v e r  A ? u , n ; n i z e d  ;od!ar  Size: 4 C  L 

F r - E - t E 5 t  1 l?ak cI:E.ck: c c / m i n  a t  i n .  kig. 

iifr,e ; t a r t :  

~ i m p i  i n g  r a t e :  c c / m i n  O p e r a t o r :  _ ,  

S / > J  of C, G n a l y z e r  u s e d  t o  m o n i t r ; r  t r a i n  o u t l e t :  

__--- __I__.___ 

( HRS) T i i i , ?  e n d :  . - ( H & 5 )  - .  - 

- 
C F  - IOZZ 

C-17  S-OOS6RR 
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INTEKFOLL LABORATORIES EFA RETHOD 5 / 1 7  SAMPLE L O G  SHEET _. __ ____.___--- 

S a m p l e  T r a i n  Leak C h e c k :  

c f m  at 15 i n .  Hg. ( v a c )  
c f m  a t  i n .  Hg. ( v a c )  / 

Fre t  e s t  : 
. Fostes t :  

. .  

Particulate C a t c h  Data: 

r.io.5 of f i l t e r s  u s e d :  R e c o v e r y  s o l v e n t  t s )  

SLh\ ,-&-acetone 
0 o t h e r ( s )  

N o .  of p r o b e  wash b o t t l e s :  / -~ 
S a m p l e  r e c o v e r e d  by:  57: 

C o n d e n s a t e  Data: 

I n t e g r a t e d  G a s  Sanpl i f><; Data: 

Ecj;: NO.  I& B s g  Ns. -.- -_ sag Fur.p NO. 

Rag M;ter-ial: 5-1ayer  Aluminized T c - l i a r  5i::e: 4:! L 

Pre tes t  l e a l :  c h e c k :  - c c / m i n  st i n .  Hg. 

T i m e  s t a r t :  (HRS) T i m s  en<. (HFiS) 

Sampl i nq r a t e :  c c / m i n  O p e r a t e r :  

S/fJ of 0- C n a l y z e r  u s E d  t o  m o n i t o r  t r a i n  o u t l e t :  

__._.__ 

- 
CF-I:,;: 

c-  19 S-0046RR 
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I N T E R P O L L  LABORATORIES EPA METHOD 5 / 1 7  SAMPLE L O G  SHEET 

Sam$io T r a i n  L e a k  C h e c k :  

P a r t i c u l a t e  C a t c h  Da ta :  

t:o.s o f  f i l t e r s  used:  R e c o v e r y  s o l v e n t  ( 5 )  

I_ -.__ 
NO. o f  p r o b e  w a s h  b o t t l e s :  __ / 

Sam;;le recodered by: L- 7- 
__I 

C o n d e n s a t e  D a t a :  

(HSS) -. T i m e  s t a r t :  (ne,) Tilne end: 

S a m p l i n g  r a t e :  c c / m i n  O p e r a t o r :  - 
S/f4 G{ O= A n s l y z e r  u s e d  t o  m o n i t o r  t r a i n  o u t l e t :  - 

CF - 0 L T 

c-21 S-004632 
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I n t e r p o l l  L ~ b c r a i c r ~ e s  

(512 )  7Zb-L,3?0 

€PA Method 5 D a t a  Reporting S h e e t  
P r o b o / C y c l o n 2  Wash 
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I n t e r p o l  I L n b o r a t o r l e s  
(511) 7.95-532s 

EPA Method 5 Data R e p o r t i n g  S h e e t  
F i l t e r  G r a v i m e t r i c 5  

I?@ s i' 1 t 5 : 
F i e i d  E:k.  F u n  1 R u n  2 R u n  3 i iun  4 R u n  5 
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I n t e r p o l  1 L a b o r a t ' o r i e s  
(512) 735-6620 
WI k 

€PA M e t h o d d D a t a  R e p o r t i n g  Shee t  
F i  1 t e r  G r  av i m e t r  i c s  

j 3 rcss  6 l.4 nlo,Je* 
Team Loader  C-J T e s t  S i t e  S+'% h 
J o b  I.-? / s e p ~ / *  S oc i  r c e _- 

7 - - u  -q' 
7 D a t e  S u b m i t t e d  2-r it. -7 L D a t e  o f  Test-.. 

T e s t  No. Y No. of  R u n s  Comple ted  
> - L 7 - i L  Tcnchn 1 c i an- C. FL,i?er- D a t e  of A n a l y s i s  d 

TestYRun,...- n F i l t e r  t.40. 55 6 7  
2.  SJ.  5 d - L  

F i  1 ter-+Sampl e ! J t .  . t L L /  
Sample W t .  -9 

F i l t e r  No. 5 L L  L 

_--_____ F i e l d  Elan:: F i l t e r  Type 
Log Nunber 5 v 1 i 7 - a  F i l t e r  T a r e  lit. , 1-260 
Ccmments 

9 

!LJ.090! 

- 
T e 5 t .-.'&Run -.- I 
Log Number - 2-2 F i  1 t e r  Type-. 2 ' 5S-L--- 
Comment s F i l t e r  l a r e  W t .  , z<:so 9 

F i l t e r + S a n p l e  9 W t .  . 2 G , q J  - 
Sample W t .  U.C'O?j ' 0 

- - - 
~ 

T L? s t >-Run L i i i t e r  No. 5661 
Loa Nunibsr ~ 26 F i  1 t 2 r  Type '2.P;7' g,ac 
Comments F i l t e r  T a r e  W t .  zr5-0 g 

-- Sample W t  . __ pq 0. o r ;  6.Y 
F i l t e r + S a m p l e  W t . L W - 3 . 5  ____ 4 

R e s u I  t s  : 
F ~ i e l d  E l % .  R u n  1 R L i 5  :L R u n  3 iiur, 4 R u n  5 



=I 

c . 

3 

R 
c 

c 

. . . . . . . .  I 
L L L L l  

Io i3 0 .. - D v  

E 
O L  
- 0  
.Id.& 

acJ 
- . Y  - u  
a 

C 
LI 
- c  

o c a  --e 
0-- 4 
u L e  
c l e w  
m o o  

OI- 
U 

I -  i !  I 

.... .. 
- N  m 

I 
I 
I 
I 
I 
I 
I 
I 
I 
'1 
I 
I 
I 
I 
I 
I 
I 



I 
I 
1 
!I 
I 
I 
I 
I 
,I 
I' 
I1 
,I 
I 
I 
I' 
I 
I' 

I N T E R P O L L  LABORATORIES,  I N C  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

L o u i  s i  ana P a c i  f i c / S s g o l a  
L a b o r a t o r y  Log No. 5444 

R e s u l t s  o f  Fo ima ldehyde  A n a l y s i s  

T e s t :  2 

Source :  P r e s s  E i  U n l o a d e r  Vent 

Sample Type:  I m p i n g e r  C a t c h  

Formaldehyde'  

_- Sample Loq No. _. Sample D e s c r i n t i o n  .. T o t a l  .... %.-- 

5444-01 Run 0 .  F i e l d  B l a n k  10 

5 4 4 4 4 2  Run 1 9900  

5444-03 Run 2 7600 

5 4 4 4 -0.2 Rsn 3 1 1000 

'EPA Method 0011 

D-8 



I n t e r p o l 1  L a b o r a t o r i e s  
( b i l l )  7Sb-6370 

C h a i n  o f  C u s t o d y  

J o b  "?/%+ /L?- n 53L:rce ,/A- */k&LAi7L 
T e s t  No. A r b .  o f  R u n s  C o m p l e t e d  7, 

S a m p l e  D e p o s i t i o n  S h e e t  

Team L e a d e r  / &+ T e s t  S i t e  -fE c 
D a t e  S u b m i  t t e d L - = d - - Y " L -  C a t e  of T e s t  ,z -a <+z/ - 

--li - ~ - - ~  
i 

T y p e  of S a m D l e  1 A n a l y s i s  R e q u i r e d  1 C o m m e n t s  
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interpcli L a b o r a t o r l e s  
( 5 1 2 )  ;5b-,O2O 

C h a i n  o+ C u s t o d y  
Sampl e D e p o s l  t 1 on Sheet  

-__ 
No. of 
'amp1 e s  

I 

-5 

__ - - 
T y p e  of S a m p l e  

- .  
- 1 i t s r :  &:: G.F.  
n3.S. T h i m b l e  

- - __ 
A n a l y s i s  R e q u i r e d  C o m m e n t s  

S o u r  c e I i d  f o r  a a t i c i t  



Internal1 L s b o r a t o r i e s  
(512)  795-$32D 

C h a i n  of Custody 
S a m p l e  D e p o s i t i o n  S h e e t  

- 
cf S a m p l e  

S a m p l  es 
I 
/F r=be  Wash: 

I ~ 3 . 1 .  M a t e r  

Fi l t s r  : 
E"" G. F. 
p . S .  T h i m b l e  
z . 5 "  G . F .  
047 ~iln G. F. 
- ! 
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TOTAL HYDROCARBON ANALYZER-  (FLAME IONIZATIC kdfdJ Model  RS 55 
t N D m u r 4 u m E  ' 

TECHNICAL DATES 

HA I N S  :11SV/60H 
RECORDER OUTPUT : O  - 5 V I4r20mA 

MODEL: X flanuol switching 

HOUSING: - Cnse, - 49B-Rack 
MEASURING RANGES: 1= 0- 10 

2=0- 100 
3=0- 1.000 

- Solenoid valves . 

4 = 0- 10,800 

. .  

SPECIAL OPTIONS : 

- .  1.4lui-m 
FIa.me out alarm 

Sample line 

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

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

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

ANALYZER CONDITIONS: 

T e m p e r a t u r e  : ..149."C 
-. 

Zero  Point : ....... .3 90 
G a i n  : ............. 7,70 

Pressure Setting : SampIe/SFanqas/Zerogas: 200 mbar 
Fue l :  Hydrogen 1.. ..... bor  
Combustion Air : ........ o t g  bar 

Span G a s e s  : ..3Po. ppm CI 
24.Q O.Q. pprn 4 

F- 1 
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C A L I  B R A T I O N  O I A G R A H  ti - 

LIES 
c - _  . .  

, - IhTtFiPOU LADORRTl 
CSDS FdLL ROAD N E. 

C'3CL.E FIXES. MN 55014-1819 
F- 2 (612) 78W;1) 
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I P:T E E P C  L L L A  B O R A T O  R I E S 
( 6 1 2 )  7e5-6020 

S y s t e m  B i a s  C h e c k  

J o b -  S o u r c e  ,fi24 
T e s t  5 R u n  / L + J  D a t e  > . - ? J - ~ z -  S i t e  
O p e  r a t o r  * G-4-A7 
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page 

7 c .  

7 c l .  

7 c 2 .  

. .  
7 c 3 .  

7 c 4 .  

7 c 5 .  

7 c 6 .  

7 c 7 .  

7 c a .  

7 c 9 .  

4 

PRESS O P E R A T I N G  D A T A :  

E o a r d  t h i c k n e s s .  7h6 ' I  

Number o f  s h e e t s  p r o d u c e d  p e r  h o u r  t o  be  d e t e r m i n e d  
by p r e s s  c h a r t .  %E @-,TACHEn 

P o u n d s  of r e s i n  u s e d  p e r  h o u r  t o  b e  r e c o r d e d .  
see 4-n&wk-o 
P o u n d s  o f  wax u s e d  p e r  h o u r  t o  b e  r e c o r d e d .  
3F&? H 7 f M  CHE' 

Type O f  r e s i n  u s e d  t o  b e  r e c o r c ' e d .  # D / r L / O U / D  /%"7l,@L/c 

P r e s s  t e m p e r a t u r e  t o  be  r e c o r d e d .  4'&"/-- 
P r e s s  v e n t  h o o d i n g  t o  be  v e r i f i e d .  d d ' o f l  d0'L.d xd' ' L 

T h e r e  a r e  t w o  e x h a u s t  f a n s .  

D e s i g n  a i r f l o w  i s  7 5 , 0 0 0  ac fm e a c h .  P . c t u a l  ac fm w i l l  
b e  d e t e r m i n e d  6 u r i n g  s a m p l i n g .  

7 ~ 1 0 .  TOZS o f  f i n i s h e d  p r c d u c t  p r o d u c e d  d u r i n o  t e s t  w i l l  b e  
S e t e r m i n e d  by  b o a r d  w e i g h t s  a n d  p r e s s  c h a r t s .  

a .  
9 .  

10. 

11. 

1 2 .  

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

i n e  names and t i t l e s  of ? e r s o n n e l  a r e  n o t  a v a i l a b l e  
a t  t h i s  t i m e .  T e s t i n g  will b e  p e r f o r m e d  by  I n t e r p o l l  
L a b o r a t o r i e s ,  I n c .  

P r o c e d u r e s  for m a i n t a i n i n g  s z m p l e  i n t e c r i t y  a n 2  c h a i n  
o f  cus toc 'y  e r e  p r o v i d e d  i n  t h e  a t t a c h m e z t s .  i n t e r p o l l  
L a b o r a t o r i e s  QF.-QC manua l  w i l l  b e  f o l l o w e d .  Dce t o  t h e  
s i z e  of  t h i s  c ' o c x m e n t ,  i t  h a s  n o t  b e e n  i n c l u d e d  h e r e  
b u t  c a n  b e  p r o v i d e d  o n  r e q u e s t .  

C a l i b r a t i o n  s h e e t s  w i l l  b e  p r o v i d e d  p r i o r  t o  t e s t i n g .  

F i l t e r  l i s ts  will b e  p r o v i e e d  p r i o r  t o  t e s t i n g .  

m. 
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Par t i cu la t e  Lo?* and [ h i s s i n n  Rates 
___.x_I_-- 

The pa r t i cu la t e  emission r a t e s  were determined per EPA Methods 
1-5,  C F R  t i t l e  40, P 2 i - t  60, Appendix A ( rev ised  Ju ly  1 ,  1937) .  I:i th i s  
prrjcedure, a preliiiiiriary ve loc i ty  prc.fi le o f  the gas?: i n  t h e  f l u e  i s  
obtained by means of  a ternpe-ature and ve loc i ty  t r a v f . r s e .  O i l  ti.? b a s i s  
o f  t hese  v z i u e s ,  s m p l i n g  nozzlcs  cJf appropriate d i m e t e r  we s e l e c t e d  
t o  6 l l w  i sokine t ic  s a p l i n g ,  a necessary prerequisir;? f o r  ob ta in ing  a 
rep res en: a t  i v e s x:.? 1 E . 

The .;c;;ipling t r a i n  c o c s i s t s  of z lhe?,i:ed Glass - l iwd  : iuipl i f i?  
p-obe equippcd w i t t i  a Type S p i t a t  azd i. thr:macoupi?. T1.e probe i s  

cched t o  a smplir:9 rr;duls which houses the z l i - s l a s  i n  line f i l t e r  
iioldcr in a tw,~er.zture con.,;rollcd oven. Tn addi t ion,  t.iio :eniplinc; 
nioiule c-150 houses t he  iicpinger. c:.ie a i d  a Drie;i:e dryin? cain:,:?. The 
s~i ip l i r !g  module i s  connected by inearis sf an umbilical ccjrd t o  t h e  

control c i c d t i l s  which i io ! ises t he  dry t e s t  o t r x t e r ,  t he  c a l  ibratcci 
o r i f i c e ,  a lezkless  puinji, t,ro inc i ined  manwiicters, and a l l  c c n t r o l s  
recjuir?.d f s r  operz t i ns  t k  s m p l i n g  t r a i n .  

J-  i 3a P l ( 1 - 5 )  



P z r t i c u l a t e  Loadinos  a n d  E ! n i s s i o n  h t e s  -_ 

The p a r t i c u l a t e  e n i s i i o : i  ra tes  were determine:! per E?A Methods 

1 - 5 ,  C F X  t i t i e  4 0 ,  Par t  60, A p p e n d i x  A ( r e v i s e d  J u l y  1 ,  i ? 6 7 ) .  In t h i s  
p r o c p i u r e ,  a prel iminary v e l o c i t y  p r o f i l e  o f  the g a s e s  i n  t h e  f l u e  i s  
o b t a i n e d  b y  m o ; ? ~ s  of a t e%?er? tu re  2nd vz loc i ty  t r a v e r s e .  On t h ?  b a s i s  
o f  these  v a l u e s ,  s a n p i i n g  nozzles  o f  a p F r o p r i a t e  dizmeter a r e  s e i e c t s d  
t 3  ~ 1 1 ~  i s sk i r , c . t i c  smiiplirig, e necess21-y p r e r e q u i s i t e  for o b t a i n i n g  a 

i-5 p r c  s e n t  : ti ye s ar.  pi e . 

J- 2 >a F l ( i  b S S - 5 )  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 

!?!,en s a m p l i n 3  1s ccmplete t h e  f i l t a r  I s  r a v e d  wllt.h trieezei-s and 

p l aced  i n  a c l e i n  contn.iner. T h e  n o z z l o ,  pitot t u k  and In le t  s ide of t h e  

. f i l t e r  holder are q c a n t i t a t f v e l y  washed wi th  ace tone  a:,d the  washings ill'G 

!;for:?d i n  a scccrid coritii-;ner. A b r u s h  'fs o f t e n  used I n  th:] Cluanirtg Step  

to h i ~ l p  dis lodsn  depi.stls.  T ~ J  sz:npics nre re turned  t o  th?  lakxator, '  
where t h e y  are lozced I n  artd ana lyzed .  T h e  voIUr,c of the acetc;flt! rtllse 
( "p robe  w2sh") is  ria"".' Ld a;:d t h e  rinse i s  t r a n s f e r r e d  t o  2 t 2 r e d  120 c:: 
p o r w l a i n  evaporct iny dish. The acetone is t hen  evilp;.rated o f f  a t  57 - 
:GS 'F. A t  t h i s  c : w a  '1 enpernti i  re cundensa t i  on c!f hLmxphcr ic  mi stit re 

1s prcvi?nt.s.d. the tce::.-tr-i'i.ee s m p ? c  is  then d r i e d  a t  lGS 'C fur 30 

Jtes, cca!ei! i n  a ;:,:?. ;-.cztor aver U t - l e r l t a ,  and w l g i i e d  t.4 the nearcst  

0.01: mg. The f i l t e r  :. x f e r r c d  to a 6 inch vqtcli g l a s s  and 
d?ie:! E': 905 'i. for  t;,x iisui-s. TI?e .Filter r.nd witch gless t - e  tlm c m l e d  

i n  a L s i c c z t o r  a d  t h e  f i l t e r  v f i ghed  t o  t h e  i i ems t  0.01 MS. A l l  
w i g h i n g s  a r e  per fomed t n  n balance r o w  where t h e  r e l z t i v e  h!::iicjity I s  

mainta ined  at l e s s  %Ran 50%. X i c r o s c o p i c  examinaticn of t k  sr ,Jnples  is 
wifoned i f  . m y  tizusiiel chtrncter ls t ics  ?.re obseired. The w i g h t  of el-& 
i-.C@t?!:e r i n s e  b l m i c  I s  subti-tr:ted frm t h a  smples.  The D r i c r l t c  coicrin 
i s  weighed oc-site and t'm w a t e r  abso rbed  by t h o  Erier i to  is  x h k d  t o  t h e  

c m d e n s a t c  t o  S i v e  ?.he t o t a l  mount of n b s s r k d  water. 

L 

. 

.:. 



V e r s i o n  1.3 
1 /sa 

I n t e r p o l  1 1.a bo ra  tor i es  
(612)7GG-G020 

Equipment: S e p a r a t o r y  f'iunnel - 500 cc w i t h  Tc f ion  s topcock 

Powder f u n n c l  - 75 mn ID w i t h  a g l a s s  wood p l u g  

E v a p o r a t i n g  dish(es) - 200 cc or  250 cc b e a k e r  

REag?ntS:  Methy lene  c h l o r i d e  

S o d i m  s u l f a t e  - ( A C S )  g t a w l a r  znhydrot ts  ( p u r i f i e d  Ly 
h e a t i n g  For Tour hsurs i n  a sha l low t r a y )  
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I Versiori  1.2 
L 1 /ti7 
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weinht o f  i n i t i a l  water added  t o  the iicpingers (200 9) .  A l a b e l  Is 
a f f i x e d  and i.he s a m p l e  i s  r e tu rned  t o  t.he l abora t c ry  f o r  an:,ly!ifs. X i e  

s6::lple should be s t o r e 3  a t  4 OC t f  the a n a l y s i s  i s  not conducted k i f t h f . :  

48 hours .  

r?dcRLY si s : 

1. 

2. 

3 .  

4. 

.. 
1. 

6. 

Rinse t h e  sample c c n t a i n e r  w i t h  d i s t i l l e d  watzr  and ad,:! t o  

sepzra tory  f u n n e l .  

Then r i n s e  t h e  s anp le  c o n t a i n e r  n i t h  acetone and pair through 
sodium s u l f a t e  ' i n t o  a t a r e  beaker marked A. 

'The s m p l e  i s  then ex t r ac t ed  consecut ively i i i t h  t h r c e  50 ci: 

a l i q u o t s  0: m'rhylene c h l o r i d e .  i h ?  e x t r a c t i o n  i s  pr.rfoi-ic2 
according t o  i?or.mal l cbora tory  p:'zctic: obsei-ving t h e  
cvr:onsry s a f i t y  preczvt ion  c f  relc-asi:,:: ex:':: s p:-essoi-t. a f t e r  
each E h-. ir i i ? ~  - 

7 

:-5 



I Vers lon 1.2 
11/87 

I 7. Desiccate for two h o u r s  i n  a s e a l e d  d c s i c c a t o r  a n d  f i n a l  
n e i g h .  R e p o r t  a l l  r e s u l t s  i n  grams. All n e i g h i n g s  s h o u l d  b e  
uade  t o  n e a r e s t  0.1 mg ( P o u r  p l a c e s ) .  

8 .  'The r e m a i n i n g  l i q u i d  i n  t h e  s e p a r a t o r y  f u n n e l  i s  t h e n  
t r i n s f e r r e d  t o  a t a r ed  b e a k e r  marked B a n d  i s  e v a p o r a t e d  t o  
d r y n e s s  a t  7.20 O F  2 10 O F .  The a n a l y s t  m y  t a k .  a n  a l i q i i o t  o f  

t he  sample ,  t r a n s f . : r r i n g  i t  t o  a t a r e d  b e a k e r  ar.d e v a p w a t r ?  t o  
di.yness a t  220 OF 2 10 OF. I f  a n  a l i i j u c t  i s  u s c d ,  t h e  e c i y h i :  
of t h e  s a m p l e  and a l i q u o t  will have t o  b? t a k e n  Po c o r i x t  f o r  

t h e  t o t a l  sample w e i o h t .  

I 
I 
I 
I 9 .  Af ter  the  d r y i n g  stc;,. t h e  sample is c o o l e d  i n  a d r s f c c a t o r  

and we igh ted  t o  a cons t an t  !:.eight t o  the  n e a r e s t  0.1 r.;g. 

Ca lcu la t ion  ( i f  a l i q u o t  i s  t z k e n ) :  

eqcI1 i n  volut le  t o  t h e  sas,p't:s and ana ly ie  i n  a s i n i l a r  
i:? :in e r  . I 

I 
I 

1.4. The r e s u ? t s  f o r  cnr,:ai:ier A <:?e t a  be n c ~ i r e i  i n  t h e  C y n i c  
XeK'i(28 O f  Il>t:. n i O l l  FuI-:Jl BLSC-036. 

12. .. lhe  r e s u l t s  f o r  c o : ? i a i n c r  S a r c  t o  be marked i n  ti,? i n u q a n i c  
s e c t i o n  o f  I n t e r p o l l  F c m  #LSC-036. 

2-5 I 
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(612) 7 S s B o m  3 - 2 L - c i  I 
METHOD 201A - D€TEWINATION OF PM,, EMISSIONS 

(Cons tan t  S a n p l i n g  R a t e  Procedure) 

( 5 5  FR 14246)  

1 .  : o c l i c a b i l i t v  and F r i n c i o l e  

1.1 A ? p l i c a b i l i t y .  T n i s  inethod a g p l i e s  t o  t h e  in-stzck measurement- o f  

p a r t i c u l a t e  m a t t e r  (PM) eniissions equal  t o  o r  l ess  than  an aerodynainic 

d i a z c t e r  o f  ncminal ly  10 bv (?His) from s t a t i o n a r y  sources .  

r fcoSnizcs  t h a t  condens ib l e  miss iors  no: collected by an i n - s t a c k  Iile:hod a?? 

a l s o  ?Hi,, and t h a t  e i n i s s i o n s  t h a t  c o n t r i b u t e  t o  a b i e n t  ?H,o l e v e l s  ?.TO t h c  

suz o f  condens ib l e  emiss ions  and ern?ss:'ons nsasured  by an i n - s t a c k  PS,, 

method, such as t h i s  method o r  I45thod 201. The re fo re ,  f o r  e s t - b l i s h i n g  source 

c o n t r i b u t i o n s  t o  a z b i e n t  i e v 2 1 s  o f  PH,,, such as  f o r  emissicn inven to ry  

pcrposes ,  E?A sug.:ests th;;.t sou rce  W13 x a s u r e s e n t  i nc lude  both i n - s t a c k  P.L?,,G 

snd condens ib i e  emiss ions .  

i np inc2r  a n a l y s i s  i n  ccmbina t ion  w i t h  t h i s  m s t h o d .  

'The EP!. 

Condens jb le  emiss ions  nay be measured by zn 

1.2  F r i n c i p l e .  

t h r o u s h  an i n - s t a c k  s i z i n g  d e v i c e ,  which s e p a r a t e s  Ftl s rea te :  t h a n  Ff.';,. 

L ' a r i a t j o n s  from i s o k i c i t i c  s s q i  i n g  c c n d i t i o n s  ;re mzin ta< r>sd  w i t h i n  

well-defined 1 f a i T s .  

A 92s  s a n p l e  i s  e x t r a c t e 6 : a t  a c o n s t ~ n t  f i o w  r a t e  

-. i n e  p z r t i c u l a t ;  li.252 i s  deterziined y r a v i m t r i c a l l y  a f t 2 7  
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a r e  recomiended. A l a r g e  number o f  n o z z l e s  wi th  sinall nozz le  iccrenients  

ir.crease t h e  l i k e l i h o o d  t h a t  a sing:i? n o z z l e  can be used f o r  t h e  e n t i r e  

trav?i-ss.  If t h s  r ,ozzles  do  n u t  n e e t  t h e  desigii  s p e c i f i c a t i o n s  in Fi5pi-e 2 ,  

t!i;.n t h e  nozz le s  m i l s t  xieet t he  c r i t e r i a  i n  Sec:ion 5 .2 .  

2.1.7. PI$, S ize? .  S t a i n l e s s  s t e e l  (316 o r  e q u i v a l e n t ) ,  capable ,  o f  

determining t h e  FM:, f r z c t i o n .  The s i z i n g  dev ice  s h a l l  be e i t h . z r  a cyclone 

t h a t  meets t h e  s ? e c i f i c a t i o n j  i n  S e c t i o n  5 . 2  o r  a cascadc impactor  t h a t  has 

been c a l i b r a t e d  using tiie procediire i n  S x t i o n '  s,~!. 

2 . 1 . 3  F i l t e r  Eold2r.  6 3 - m ,  s t a < i i l ~ s s  s i ~ e l :  An Aneersen f i l t e r ,  p a r t  

nmbe:* SE274,  I i i i s  been f sxnd  t o  be a c c e p t a b l -  f o r  t h e  i n - s t a c k  f i 1 t . r .  

--- N D l E :  Ment.ion of  t r z d e  names o r  s p e c i f i c  prodl;cts does n o t  c n z s t i t u t e  

~ n d o r s e n e c t  by t h e  Environmental P r o t e c t i o n  Agency. 

2.1.4 P i t o t  Tube. Same a s  i n  Kethod 5 ,  Sec t ion  2.1.2. The p i t o t  l i n e s  

s h a l l  be made o f  h e a t  r e s i s t a n t  t l iking anri a t t acned  t o  t he  probe w i t h  

c 



I 
I 

Policeman, and Funnel. Same as i n  Flethod 5 ,  Sec t ions  2 .2 .2  t h r o u g h  2 . 2 . 8 ,  

r e s  p 2c t i '4 e 1 y . 
2.3 Ana lys i s .  Same a s  i n  I.lethod 5 ,  Sec t ion  2 . 3 .  

I 3 .  Reaclents 

The reaa_en.ts f o r  sampling,  sample recovery, and a n a l y s i s  a r e  t he  saine as 

I 
I 
I 
I 
I 

t h a t  s p e c i f i e d  i n  Method 5 ,  Sec t ions  3 . 1 ,  3 . 2 ,  a n d  3 . 3 ,  r e s p e c t i v e l y .  

4. in222rv- 
4.1 ,Sav,pl ing.  Thi? complexity o f  t h i s  Kethcd i s  such t h a t ,  i n  order  t n  

ob ta in  r e l i a b l e  resul ts ,  t e s t e r s  should  be t r a i n e d  and experienced with t h e  

t e s t  procedures .  

4.1.1 P r e t e s t  F r e p a r a t i c n .  S a m  as i n  Sethod 5 ,  Sec t ion  4 . l . i .  

4.1.2 P r e l i n j n a r y  C.et.;rninations. Same as  i n  Hethou 5 ,  Sec.tion 4.L.2, 

except  use the  d i r e c t i o n s  on n o i z l e  s i z e  s e l e c t i o n  a n d  saEGling timz i n  t h i s  

method. Use o f  any nozz le  g r e a t e r  t n z t  O:i5 i n .  in d iameter  r e q u i r e  a , A  
- c  i [ S j  -,;c*< 8' . . _  .. [' .- 

d 6. 

3 
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4 . 1 . 2 . 2  The se tup  c a l c u l a t i o n s  can be performed by us ing  t h e  f o l l o w i n g  

procedures .  

4.1.2.2.1 I n  orde r  t o  ma in ta in  a c u t  s i z e  o f  10 pin i n  t h e  s i z i n g  

dev ice ,  t h e  f7ow rzte through the  s i z i n g  dev ice  must be maintained a t  a 

c o n s t a t ,  d i s c r e t e  value d u r i i y  t h e  iwn. 

t h z t  me-ts t h e  des ign  s p e c i f i c a t i o n s  i n  Figure  3,  use t h e  eqi; : . t?~ns i n  

F i g u r e  4 t o  calc2la:i. t h r e e  c r i f i c l e  

tenperrtl:!ire, and t h t  o t h e r  two a t  t . enpe ra tu res  k28.C ( i S i i ' F )  o f  t h e  i?vera;e 

I f  t h e  s i r i n g  dev ice  i s  a cyclone 

,?,.,.SS" Ti. dr..;7.I 

(ali): cn2 a t  t h e  a v y z g f :  sli;:k 
\ 

stzck t empera ture .  

t h e  p re s su re  head fcr  the s3rnplc f i o w  r i i t e  as l rn l ;  a s  the ctcick t empera ture  

d u r i n g  t h e  run i s  w i t h i n  23°C (5Q'F) o f  t h e  avi:-ace s t a c k  tEi::\erati;re. 

s t a c k  teniperi.ture var ies  by n;ore t h k n  ZS 'C  (5O.F), then use t h e  

appropr i a t e  A:. 

Us:: t h e  A!i c a l c u l a t e d  2.:. the avzrac,e s t a c k  t empera tu re  as 
. .  oI-:r, ce- 

/"\ 
1.: t h e  

I 



s e l e c t  t h e  nozzle g iv ing  the  g r e a t e s t  syrrrnetry. 

pitot reading  f o r  one o r  more p o i n t s  i s  near  a l i m i t  f o r  a chosen nozz le ,  i t  

mzy be o u t s i d e  t he  l i m i t s  a t  t h e  time o f  t h e  run. 

Note t h a t  i f  t h e  expected 

4.1.2.2.5 Vary the  dwell  time, o r  sampling time, a t  ezch t r a v e r s e  poir:t 

p r o p o r t i o n a t e l y  w i t h  the p o i n t  v e l o c i t y .  

c z l c u l a t e  the dwell  time a t  t h e  f i r s t  po in t  and a t  ezch subsequent poiirt .  I t  

i s  recomnendcd t ! i a t  t h e  number 07 minutes sa :np led  a t  each p o i n t  be rcunded t o  

t h e  n e a r e s t  15 seconds.  

Use t h e  equa t ions  i n  Figure 6 t o  

4.1.3 Prepa ra t ion  o f  Co l l ec t ion  Tra in .  Sane a s  i;i Keti;od 5 ,  

S e c t i m  4.1.3, excep t  o m i t  d i r e c t i o n s  about a gla:;s cyc lone .  

4.1.4 Leak-Chack procedure.  The sizing device  i s  removed before  t h c  

p o s t - t e s t  l eak-check  t o  p revent  any d i s tu rbancn  07 t h e  c o l l e c t e d  sample prior 

t o  a n a l y s i s .  

4.1.4.1 P r e t e s t  Leak-Check. A pre tes t  leak-check 0 5  t h e  e n t i r e  

sampiinc t r a i n ,  i n c l u d i n g  t h e  s i z i n g  dev ice ,  i s  r e q u i r e d .  \:se t h e  leak-check 

prcced-:-e i n  blsthod 5 ,  S?ction 4.1.4.1 t o  conduct ;I p r e t e s t  leak-check.  

4 . 1 . 4 . 2  Lezk-Checks DuriKg S m s i e  2 ~ 3 .  Sme 2 s  i n  b\?.t'ncd 5, 

Sect ion  4.1.4.1. 
_. 

4.1 .4 .3  P o s t - ' l e s t  Leak-Check.. A lezk-check i s  r equ i r ed  a t  t he  

conclusion of  each si .npling 1 un. 

prevent  t h e  vacwin c r ~ a t e d  t y  tbr. c o o l i n s  OF t h e  proije ;I-33 e i s t c r b i n g  ik,? 

c o i i e c i i d  s c iy l e  2 n d  uje t he  procedure i n  KethGd 5, S c c t i c n  4 . :  . 4 . 3  t o  condu:t 

a p o s t - t e s t  i eak- i  !;E(?. 

Et::iove the cyc1:::c be7orz :..he leak-chcc'k t o  

4.1.5 Kctho@ 231.4 T r z i n  Oi!,;!-ztic-i. S x e  i s  i n  b!,~.-:iccj 5 ,  Se:t i tn  4 .1 .5 ,  

f x c e j t  use t h e  p:,ci.dures i n  t h i s  sc:ction ; 'cr  i sokine t ic .  ss-ilpling 2 n d  f low 

rat: z d j u s t i x n t .  E a i n t a i n  t h 2  flcw r a t s  ca3calzt:'d i n  Sec t ion  4 . 1 . 2 . 2 . 1  

I 
I 
I 
B 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
- 
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4 . 2 . 7  Inoinoer Watgy. Same a s  i n  Method 5 ,  Sect ion  4 . 2 ,  under  

"Impinger Water." 

4 . 3  Analysis .  Sane a s  i n  Method 5 ,  Ss-ction 4 . 3 ,  except  h z n d l e  

Method Z G 1 A  Container  Number 1 l i k e  Conta iner  Number 1, Method 2Cil.A Container  

Numbers 2 and 3 l i k e  Conta iner  Number 2 ,  and Method 201A Conta iner  Number 4 

l i k e  Container Number 3. Use F igure  7 t o  record  the weights  0:' PM c o l l e c t e d .  

Use Figure 5 - 3  i n  Method 5 ,  S e c t i o n  4 . 3 ,  t o  record t h s  voluine o f  wat.r. 

coli .cted.  

4 . 4  Q u z l i t y  Control  Procedures .  S a w  a s  i n  Method 5 ,  S e r t i o n  4 . 4 .  

4 . 5  FM,, Enission C a l c u l a t i o n  and Accep tzb i l i t y  o f  Resu l t s .  Use t h e  

procedures i n  Sect ion 6 t o  c a l c u l a t e  Pbf,o emissions aiid ths c r i t e r i a  i n  

Sec t ion  6 . 3 . 5  t o  d e t e r n i n e  t h e  a c c e p t a b i l ? t y  o f  t h e  r e s u l t s .  

5 .  u . b r 2 t i o n  

Maintain an accu ra t e  l a b o r a t o r y  log  o f  a l l  c a l i b r a t i o n s .  

5.1 Probe Nozzle, P i t o t  Tube, Metering Sys ten ,  Probe Heater  

Ca l ib ra t ion ,  Temperature Gauges, Lsak-check o f  Meteri:!: System, and Barornets.-. 

S m e  2s in Hethod 5 ,  S e c t i o n  5 . i  t h r 0 u g . h  5 .7 ,  r e spec t ive ly .  

.- 

7 
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6. C a l  c:.ii a t  i ons 

C a l c u l a t i o n s  a r e  a s  s p e c i f i e d  i n  Method 5 ,  S e c t i o n s  6 . 3  through 6 . 7 ,  and 

6 . 5  through 6.11, w i t h  the  a d d i t i o n  OF ::he fo l lowing:  

6.1 F;:omf!ncl a t u r s .  

By. - Moisture fri .ct ion o f  s t a c k ,  by vo!ume, d i n a n s i o n l e s s .  

C, V i s c o s i t y  constzr i t ,  51.12. micropoise  for  'K ( 5 1 . @ 5  rnici'o>oisz 
f o r  O R ) .  

C, = Viscos i ty  c o n s t z n t ,  0 .372 micropois?/'K (0.207 n i c ropo i s+ / "R) .  

4 * Viscos i ty  c o n s t a n t ,  1.05 x IC-' micropoisE/*i? 

( 3 . 2 4  x i.:cropoise/.k2) 

C4 = Viscos i ty  C S I  s t a n t . ,  53.147 a i c rc ; )o i se / i r ac t ion  0,. 

C, = Viscos i ty  c o n s t z n t ,  1 4 . 1 4 3  micrcpo i se / f r ac i ion  ii,O. .. 

Dz0 =* D i a m t e r  o f  p z ? - t i c i ? s  having a 50 p e r c s n t  p r o b a b i 7 i t y  of 

p e n e t r a t i o n ,  gx. 

f, = Stack g a s  f r a c t i o n  O,, by volcve ,  d ry  h s i s .  

K, = 0.3853 ' K / m  50 (17.64 " ? / i n .  Hg). 

1 7  
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Vm<*:*> - Volume o f  g a s  measured by t h e  d r y  g a s  meter, co r rec t ed  t o  

s tandard c o n d i t i o n s ,  dscm ( d s c f ) .  

Vu(S:b, = Volume o f  w a t e r  vapor i n  g a s  sample (s tandard c o n d i t i o n s ) ,  

scm ( s c f ) .  

8 = Total  sampling t i m e ,  n i n .  

p, = Viscos i ty  o f  s t a c k  g a s ,  micropoise .  

6.2 Analysis  o f  Cascade impactor  Data.  Use t h e  manufacturer ' s  

I 
I 

I' 
I 
'I 
I 
I 
I 
I 
'I 

recornended procedures t o  zn21yze d a t a  from cascade inpac to r s .  

6.3 S n a l y s i s  o f  Cyclone Data.  Use the  fo l lou ing  p rcce lu res  t o  Znzlyze 

d a t a  from a s i n g l e  s t a g e  cyc lone .  

6 .3 .1  PM,, Veicht .  D s t e m i n e  t h e  P!4 catch in the PM,, r a n g ?  from t i i e  

sum of  t he  weights  ob ta ined  from C o n t a i n e r  Numbers 1 and 3 l e s s  t h e  ace tone  

blank. 

6.3.2 Total  PI4 Weight ( o p t i o n a l ) .  Detern ine  t h e  PI.: ca tch  f o r  c r e z t e r  

-than FM,, from t h e  wzisht ob ta ined  from Ccn ta ine r  Number 2 lsss t h e  ;c?tone 

blank,  and add i t  t o  t h e  i!i, weight .  

6 .3 .3  P!l.,c F rac t ion .  Detern ine  t h e  PX,, f r a c t i c n  o f  t h e  t o t 2 1  

p a r t i c u i a t e  weight by d i v : c ; i ~ g  t i l e  FM.., p a r t i c u l a t e  i i ~ i s h t  ti. t h e  t o t 2 1  

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

I 6.3.4 Aerocyna:.ic Cut Size .  Cz'icul;!. tiie s t i c k  cas  v i s c o s i t y  as 

fol  1 ows : 

2- 16 
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L 

6 . 3 . 4 . 2  C a l c u l a t e  t h 2  moleculzr  w e i g i t  on a w e t  b a s i s  o f  t h e  s t 2 c k  ~ 2 s  

as follows: 

M, = I f ,  (14,) + 18.0 (B,) , 

6 . 3 . 4 . 3  C a l c u l a t e  the a c t u a l  DS0 o f  t h r t  cyclone for the p i v e n  

condi t ions  2s fo l lows:  

- 
I 

-I , 
0,7T?i i: , & :-; G&.-y* : .-. 

* /i-.--,: 
M, P, ,I.&, i 

T W  

.. 

19 
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X a z z l e  
Dlr-?ecer 
('ncr: C 3) 

0.136 
0.150 
0.154 
t. 1 E0 
0.157 
0.215 
0.: : 3  
0.264 
0.3C3 
0. :3< t  
0.353 

I 
'I 

0 
I 
I 

FiZure 2. Nozzle d e s i g  s p e c i f j c a t i o n s .  
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I D -- I r- 

h 

-I 

2 

n 

--- 

Fig u re 3. Cyc I c) n e d esig r i  s p e ci f i ca?io n s. 
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Barometric pressure, P i n .  Hg = -. 

E!eter t empera tu rc ,  t,a, r = -- - 
Stack  s t a t i c  p r e s s u r e ,  E:' i n .  H 0 = - - 

_____.- Average s t a c k  t empera tu re ,  t,, 'F = 

O r i f i c e  AH,, i n .  H,O = 

.- 

G a s  ana. lysis :  
XCQ, JI -_ - g6 

__ II-.- :a2 
Frac t ion  moi s tu re  c o n t e n t ,  R, = 

Molecular we igh t  of s t z c k   as, dry b a s i s :  

+Id = 0 . 4 4 ( x O z )  -.32 (ZObOz) + 0.23(%V,-%CO) =--- __ 1 b / l  b inn1 e 

Molecular weight  o f  s t a c k  g a s ,  wet basis: 

M,= M d ( I - 3 u s ) +  18(B,) = ___ 1b/1 b mo? e 

Absolute stack pr?ssure: 

_ _ _ i n .  Fg u, P,= Pbr' -2- = 
15.6 

I , : _ _  ~ ~ ~ o s i t y  o f  stack gas: 
. .  

Figure  4 .  Exmple workshc-et 1 ( P a p  I o f  2) ,  cyclone flcw rate  2nd AH. 

24 
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IJ, = 152.41s - 0.2552 t, + 3.23:s x t, 2 + 0.531t.7 ("3,) - 74.143 8-z- G: i ' i; : ,?C ' I  s & 
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Cycloce f l o w  r a t e :  
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d e  
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Orifice pressure head (AH) needed f o r  CyClGn,dflGW rate: 

i n .  H,O 

/ 
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Ca1c:il;ite Aki for three temperaturcs: 

25 
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Stack  viscosity, p,, micropoise  = __ 
Absolute  s t a c k  p res su re ,  P,, i n .  Hg = 

Average s t a c k  tempera ture ,  ts ,  ‘ F  = 
Meter tempera ture ,  tg, ‘ i :  = 

Method 201A p i t o t  coeffi  i e n t ,  C, = _I_ _____ 
Cyclone flow r a t e ,  f t  / m i n ,  Q, = __ 

Met.hod 2 pit .ot  c o e f f i c i e n t ,  C = 
- 5 ,  

hfolecular  weight o f  s t a c k  gas ,  wet b a s i s ,  hM = - 
Nozzle d iameter ,  D,,, i n .  = _1 

Nozzle v e l o c i t y  

- i t / s e c  
3.056 4, 

- - v = 
2 

D” 

1 
I 
1 
I 
I 
I 

Maximm and r n i n i m m  velocit ies:  

C a l c u l a t e  hi,,. 

I 
I 

If %in i s  less  than 0 . 5 ,  E i f  a n  imaginary nunber occurs when c a l c u l a t i n g  
R,,,, use Eqcat ion 1 t o  c a l c u l a t e  vmin. O t h e w i s e ,  “so E,;uaticn 2. 

Eq. 1 ymjr ,  = ‘4, ( 0 . 5 )  = f t / s e ~  

Eq. 2 ”,in J vn k i n  f t / s e c  

I 

i a i c u i  ate ?b2x. ~. . 

----. ----. 
~ ..~ 

._ 0.26’;; q Q ,  ) p, 
Rb,,,= 0.4457 + 4 ___.LI.____ - 

‘1.5 
v,: 

I 
I FiSurc? 5. Example w o r h h e e t  2 (page 1 o f  2 ) ,  nozz le  ::.?lcctio;l. 
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i s  g r e a t e r  than  1 . 5 ,  use Equa t ion  3 t o  c a l c u l a t e  v m x .  Otherwise ,  If %x . . 
U s e  c i w t i o n  4 .  

Maximuni and minimum v e l o c i t y  head  valcies: 

27 
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Total r u n  t i n e ,  miniites = - -. 

Number o f  t raverse  points  = 

I 
Total r u n  time 

Number- o f  points -1 

where: 

t, = dwell t i m e  a:. f i r s t  t r 2 v e r s e  po in t ,  minutes. 

.Ap ' ?  = t h e  veloci ty  head a t  t h e  F i r s t  t r zve r sa  poin: (frx 2 previocs 

t r a v e r s e ) ,  i n .  K,O. 

= t he  square o f  the averzae square r o o t  o f  the A p ' s  (from a 

previocs ve loc i ty  t r a v i r s e ) ,  i n .  H,O. 

A t  subsequent t r ave r se  po in t s ,  m a s u r e  the v e i o c i t y  Ai ,  zfid 

czlcu1,a:e t h e  dwell "ime by cs ing  t 5 e  fo:lcwing e q i : a t i ~ ~ :  

where : 

t, - i:iell t i n e  a t  t r ave r se  poin t  ii, i n i p u t e s .  

APn = rz.: sul-cd ve loc i ty  head a t  po in t  I.,, i n .  I.i,D. 

h,p, = i.:cerurZcl ve loc i ty  head  a t  po in t  1, i n .  H,9. 

Fiacre  6. Example worksheet 3 (page 1 o f  i.), dwell  t i f ie .  
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pot-: No P o r t  No P o r t  No ' P o r t  NO 



Plant 
Date .- 

Run no. 
Filter no. ~- __-L 

Amount  of liquid lost during truisport 
Acetone black volume,. rnl - 
Acmne ~:ash volume, ml (4) 

Acetcne k s h  blm!k, rng (Equation 5-5, Meaoc! 5) __ 
-....-.-&j _..-...----- 

Ace:an? bl?&'k cmc. ,  rnc/mg .., (Equz3on 5-4, Methad 5) 

~ 

I 
I 
I 
I 
I 
-I 

Tc'd .... .____.._; ....._______. ._.. r-- 
Less ace:one kk+- .... I , 

.I-- -- 
L'ieigni cf Fh!i 0 ..._.,_._. L- _ _ _  

Figure 7. Melhod 201 A malysis shzet. 
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TASLE 1. PERFORMANCE SPEClFICATICf4.5 FOR SOURCE PM,, CYCL.ONKS 
AND NOiZ i. E C OkiB I NATIONS 

__--___I ____ - . I -  _____ - 
Uni:,s 1 Si;ec i i i  c a t  i on parameter  , ~ ~ . , -. 

~ 

I ' _ _ - . ~ - - -  I 1. C o l l e c t i o n  e f f i c i e n c y  PC i.  c e n t  Such  th3t c o l l e c t i o n  e f f i c i e n c y  ! 
falls wi th in  envelope s p e c i f i e d  I 

by Sec'cjon 5.2 .6  an:! F i y u r r !  E. 

10 t 1 &-J aerodynamic d i z n e t e r  2 .  Cyc lone . cu t  s i z e  (&) p:i1 I 

3 3. 

j i  

..... , ... . . . __ ii 



Fissi-e E. Efficiency envelope f o r  the F?Lo cyc lone 

32 

5-30 



i 
i 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

u. 
li 
Lil 

1 

33 

J-31 
~~ 



SETERMINATION - OF CARBON ,YONOXIDE EMISSIONS 

FSOI? STATION.S.2'f S O E R C E S  

C a r b o n  monoxide c o n c e n t r a t i o n s  ' w r e  de te rmined  i n  a c c o r d a n c e  

n i t h  C F R  T i t l e  40 ,  ? a r t  6 0 ,  A F p e n d i x  A ( r e v i s e d  J u l y  1 ,  1S30!, E P A  

Hethod  10 u s i n g  t h e  i n t e g r a t e d  s a m p l i n g  t e c h n i q u e .  An i n t e g r a t e d  g a s  
szmple  i s  e x t r a c t e d  f r o m  a t h r e e - p o i n t  sa:npl i n g  t raverse  and a n a l y z e d  

f o r  c a r b o n  monoxide con:e!:t usir,:! a A C S  Xodel 3?C0 n o n d i s p e r s i v e  

in i? rared  a n a l y z e r  ( N D i R ) .  T h i s  a n a l y z e r  h a s  a measu r ing  rznge o f  0-500 

and O - ! O O O  p?m. The :rieasuring method i s  s i ; ,g le  beam. L i n e a r i t y  i s  

b e t t e r  t h a n  L 2% f u l l  sca:e and the n o i s e  i s  l e s s  t h a n  0 .5  f s .  T h e  

minimum d e t e c t z b l e  c o n c e n t r ? t i o n  i s  5 ppm. Zero d r i f t  i s  r a t e d  a t  5 1% 
Fs per 21 hours  anti t h e  s2an d r i f t  i s  l e s s  t h a n  1% i n  a 2 C - h o u r  p e r i o d .  

?esponse t ime  i s  l e s s  t h a n  15 seconds t o  9% o f  f i n a l  r e a d i n g .  
? r e c i s i o n  i s  r a t e d  z t  : e t t e r . t h a n  2 0.5; f s  o n  1sw ran52 and 2 1% f s  on 

b > i c h  r z n g e .  T h e  f1o.w r a t e  t i r o u g ! i  t h e  a n a l y z e r  i s  1 .0  - + 0.5 LPM.. 

I n t e g r a t e d  f l u e  g a s  s m 3 l e s  ?:-e c o l l e c t e d  over  a 2 1 - x i n u t e  
p e r i o d  u s i n s  a t h r e e  o r  more p o i n t  t r r v s r s e .  T h e  f l u e  ? a s  s a m p l e s  a r e  
c o l l e c t e d  a t  a f l o w  r a t e  o f  ; O O - ; c i O O  c c  per minu te .  T t , e  f l u e  cas  i s  
? r < e d  u s i n ?  2 d e s i c c z n t  c o l u m  iiiled w i t $  s i i ' , c z  c e l o r  2 r i e r i t e .  

i z t e g r a t i d  5:s samples  a r e  c o l j e c t e d  i n  4 4 - l i t e r  i e s l ? . r  h z s s .  1 h 2  i;a?s 
i r e  l eak -checked  i m e d i a t e i y  b e f o r e  i n i t l ~ t i o n  o f  s;r,plir,s. i he 

i n t e g r a t e d  bc.;s. * r e  h o z s e d  i n  a l a a i n c m  h ? u s i r g s  t o  eliir,in;.:e a n y  con tac :  - 
w i t h  s h a r p  o S j e c t s  w h i c h  m i s h t  c c u s e  pcr ,c ture  and l e z k z ~ c . .  

- . . ~  
- ,  - 

- 
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using NBS t r a c e a b l e  s t anda rd  g a s e s  ( S c o t t  S p e c i a l t y  Gases). These gases  
a r e  i n t r o d u c e d  d i r e c t l y  i n t o  t he  system and passed t h r o u s h  t h e  two 
a d s o r b e n t  c a r t r i d g e s .  A high p u r i t y  n i t rogen  z e r o  gas i s  used  t o  zero 

t h e  a s a l y z e r .  Severa l  c o n c e n t r a t i o n s  o f  c a r b o n  monoxide i n  a i r  

s t anda rds  a r e  used t o  c a l i b r a t e  t h e  ana lyze r  and t o  q u a l i t y  a s s u r e  

i n t e r m i t t e n t l y  t h e  a n a l y s i s  o f  t he  ind iv idua l  flue Gas szmples. 

The i n t e g r a t e d  b a g  szmples a r e  s i s o  analyzed f o r  carboi i  
d iox ide  a n d  oxysen by means o i  a s t anda rd  Orsat ana lyzer  e q i l i p p d  viith 2 

100 cc bure t  usii:g s t anda rd  commerci?.ily a v a i l s 3 i e  abso rp t ion  rezcents 
i n  accordance w i t h  EPA Nethod 3. The moistlure con ten t  o f  t h e  f l u e  9 2 5  

i s  determined independent ly  i n  accordsnce w i t h  E P A  Method 4 ( i a r s e  

iiiipinger vz r s ion )  t o  a l l o w  mathematical  conversio:i o f  t h e  6 r y ,  C3~- f : . ee  
concen t r a t ions  t o  zct l ;a l  f l u e  g a s  c o n d i t i o n s .  

The r epor t ed  carben  monoxide concens ra t igns ,  un less  o thzrwise  

noted ,  have been ma themat i ca l ly  c o r r e c t e d  f o r  bot;. carbon d ioxide  a n d  

moistuve c o n t e n t  i n  accordance  w i t h  t h e  equz t ions  g i v c - n  i n  EPA Method  
10. 
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f o r  ? s o k i n e s i c  r b z l i n g  s h o u l d  be d ' Ja i lnb le  in increscncm o f  0 . 1 6  C Z  (1/16 i n ) ,  
e . g . ,  0.32 t o  1.27 cz (1/6 CO 1 / 2  i n ) ,  or l n r g c r  if higher VolLmC snx$ling Kr4ins 
are used .  Each i i o r z l e  shall b e  c o l i b r n r c d  a c c o r d i n g  K O  t h e  procedures  o u r l i n e d  
i n  S e c t i o n  8 .1 .  

L . 1 . 2  E o b e  L l n e z :  B o r o s i l f c n z e  g l ' n s s  or quarcz s h a l l  be  l s c d  for t h e  probe 
l i n e r .  Tne K C S E C T  should no; n l l o v  t h e  e e z p e r a r u r e  iz r h e  probe  to exceed 120  
f 1 L ' C  ( 2 4 8  f 25'F). .. 
4 . 1 . 3  B:c: Tcbe: T,?c P i t o c  n 5 e  sha l l  be  l b c  5 ,  a s  d e s c r i b e d  i n . ' S c c t i o n  2 . 1  
05 E?A Ee-Aoc! 2 ,  or t . 2 ~  o ~ h r  n 7 p r o p r i a t e  . device.  :The p i t o c  mbe shall be  
t a r t a c h e d  to che p r o b e  to n l l o v  c o r s e f i n t  monitoring o f  ,the 6cack  gas VelociKy. , 
ir.e ia?.zcr: ( k i g h  p r e s s - r e )  open ing  p l a n e  of t>,e p i c o r  t u b e  Ghall be  even  v i t h  or 
a'zo-ie rF.e c c z z l e  e n c 7  p l a n e  (tee EPA XetkoC 2 ,  F i g u r e  2 -6b)  Cur ing  s 'azpling. 
i n e  ???e S p i c o c  d e  asse-Aly & a l l  have tl 'k10-a c o e f f i c i e n c ,  d e c e z i n e d  as 
ocz l i zec !  in S e c t i o n  of L?A l!erhoC 2 .  

& .  l . L  Di: fere? . t ia l  ?ress:-,.re Ga,iee: The differcntinl pressuxc gauge .s?;all be na 
i n c l i n e d  c:z.:ionecer 0: eqctvalen: dev ic f  as d e s c r i b e d  i n  Section 2.2 of E ? h  .U.c::nol 
2 .  &le mcno-erer s h a l l  b e  n e d  for v e l o c i r y - h e a d  readings i x d  =he otr",er f o r  

- 
- 

o - I  - ,..-ce c i  d i f f e r e n t i a l  p r e s s x e  readings. 

...- 1.1.5 Jz ; ineers :  ~ n e  ~ ~ . ~ l i n g  t?+n req~ ire .3  E ~ i n i a c =  o f  Pour  L-2ingcrr;. 
co:--.-ec:el as ~50.~7. i n  F i g L r e  1. vi::? ' g r o ~ d  glass (cr e q c i v a l e z c )  vacc.:;1-=igkI: 
fittings. Tcr t h e  f i z s i ,  f i t r d ,  end f o u r t h  i q i i n g e r s .  u s e  =he Gree-burg-Snrc: 
l e s i , v . ,  n o t i f i e d  by r e p i a c i n g  zhe c i p  vi:h a 1.3-c:: i n s i l e  dia=e'ie: (1 /2  LE) 
g i e s r  c-2be ex';e:?lI.r.g t3 1 . 3  c= ( L / Z  in) fzc= t h e  bc;tc= o f  c3e f l n s - % .  For <-.e 

-se:or.d i r ? i n g e r ,  ~ s e  E G r e e r 3 c r g . - S = l r h  i q i n g e r  xich r h e  scanlard K i ? .  ?lace n 
23sr=o=ezer c a a a a i e  of zeascr ing  re=?eratL-e en w i c h l g  1 ' C  (Z'F) ar . . rF .e  oc t l e r  
cf t h e  fo.;r~'n i q j h g e r  for = o ~ . i ~ o z i - . . g  p - r ~ o s e s .  

. .  

. _  
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conf1gura:ion such =\at cl:e tlp of dic sensor extends  beyond t h c  l ead ing  edge of 
the probe chenzh end iber  nor: touch uzzy m e a l .  Al:ernetive1y, t he  Densor-may be 
actached juzr p r i o r  to use i n  t h e  field. Note, however. chat if t h e  c c q e r n m r e  
sensor  i.s azt.ached i n  t h e  f i e l d ,  rhe 5 e ~ o r  must be placed i n  nn i n t c r f e r e n c e -  
free a r r m g e = e n r  n i th  respec: to t h e  me s pcto: tube op=ning+ ( s e e  EPA Iicthod 
2 .  F i g x r e  2..7). h s  a second n l c e ~ . s t i . v e ,  f.f a d i f f e rence  o f  no m o r e  rhan 12 i n  
L\e average v e l o c i c y  xwns.sTc=enr 1s to b e  ln t ro&uced,  %.e t e q e r a t u r c  gauge need 
n o t  be aCtacf?cd :In Lhe p r o b e  or p i t o t  -e .  - .  '. . 



5.6 2 . L - T ) f n f  t r o ~ h e , v ! ~ v d r a Z i P ~ . ~ e ~  The 2.b-din1:rophenylhydrnzinc r e a g e n t  
nus: be  p repa red  in t h e  l n b o r n c o r y  w i c h i n  f i v e  dnys of  c m p l i n g  u c  i n  the  f f c l d .  
Prepnrnc ion  of DhZ'H'can also be done  i n  t h e  f i e l d .  w i t h  cor l s ide rnc ion  of 
n p p r o p r i a t e  p r o c e d c r e s  r e q u i r e d  for  5afe handling of nolven: i n  the f i e l d .  b3ien 
a c o n t a i n e r  o f  p repa red  DKPX r e a g e n t  1.6 opened i n  the f i e l d ,  t h e  con:ents o f  t h e  
openec! container should be u s e d  w i A i n  48 hours. All l a b o r a t o r y  y l n s s v n r e  m u s t  
b e  vashed v i c h  detergent and v a f e r  a?d r i n s e d  v i t h  watef, ieeL\anol, and uethy1er.e 
c h l o r i d e  p r i o r  co = e .  

m: h e  g l a s s r a r e  FXE n o t  b e  r i r s e d  vith ace tone  o r  Imaceep inb lc  l e v e l s  o f  
ace tone  c o n t a a i n n z i o n  w i l l  be i n t r o d n c e d .  If f i e l d  p r e p a r a t i o n  oE DhTi is 
p e r f o m e d .  ca~:io:: r s c  b e  e x c r c i s e d  i n  a v o i d i n g  aceiorie concaairmcion. 

Rezgcnz b o t i l e s ' . f o T  s t o r a g e  o f  c l e a n e d  DhTA deriva:frir.g so1u:ion m: be r i x s e d  
w i t h  a c e r o n i t r i l e  a-2 d r i e d  b e f o r e  use. Bxked g ia s svnre  i s  n o t  e s s e n c i z l  for 
p r e p d z a r l c n  of DS?! reegc'i:. 

59Xd5: Mi? c r y s t a l s  o r  D S X  solution s'nodd be handled,vi-tA p l a s t i c  gloves at 
all e k e s .  w i t 3  p r o ~ p t  and exEensive use of  nm=-.ing wa:er i n  case  of skin 
exposxrc. 
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5.4.1.9 .- . . ~  . ~c,?-J&.=!~l-~,~.a~zii~: . n one-plnce t o p  loading hnlrncc.  is needed f o r  
wefehing out the DNPX c r y r r n l s  used to prepare the n q u e o u  acSciic DNPH colucfon .  

5 .4 .1 .10  ,&ntr:laZ: s p a t u l a s  arc n.eeded for weighing o u t  D h i  whcn preparing t h e  
aqueous DXlH solucfor , .  

5 .4 .1 .11  L ? l . C - G r n A e  T a t e x :  w i l t e x  (l??I,.C-grndc) is re4ui red  to m i x . L h e  aqueous 
DS?H solurion. 

5 . 4 . 1 . 1 2  pvdrochloric A=$-- :  reagznt grn6.c hydrochloric.acfd (approxFmately 1ZU) 
Lr: r c < u i r e d  f o r  acfd i fyyi ig  The nt;ueoi:.s BETH nol.xrfon. '  

* .  . .  
. .  . . . . . . . 



.. 
m c h  l o n g e r  t i n e  is r e q u i r e d .  S c o r e  the f i l c e r e d  s o l u t i o n  i n  nn m b e r  b o r t l c  n: 
roo= CeZperQZUZC. 
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6 . 5 . 1  E - e - t e s r  Lea? n e c k :  
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n e c e s s a r y ,  a l e a k  check s h a l l  be  c o n d u c t e d  l r u e d f n t e l y .  nfrcr t h e  interruption o f  
s n z q l i n g  nnd b e f o r e  %he chnnge is; made. The l e a k  check  nhnll be  done accordin): 
t o  che p rocedure  desc r ibed  i n  S e c r l o n  6.5.1, e x c e ? t  that  it n h n l l  be done nc i! 
v n c u m  g r e a c e r  =ban o r  eqrral  t o  t??e m a x i m =  vnlue  recorded  ui) t o  Lha: po:n: in 
the t e s z .  I f  t h e  l ea 'mge  xntc is fou?d t o  he no g r e n r e r  t h n n  0.00057 =>/=in 
( 0 . 0 2  c f i )  o r  4:  o f  c5.c a v e r a g e  s ~ = l . i n g  r a t e  ( A i c h e v e r  is l e s s ) ,  t h e  r e s u l t s  
a r e  a c c e p t a b l e .  I f  a h i g h e r  l e a k a g e  r n t e  I s  ~ b ~ ~ i n e d . - t ? e  t e s t e r  m t  v o i d  the 
sL. .z l iEg S?. .. . 
m: 
of t h e  pol lu te? :  concen:rarion da:a g e r i c r a r e d  ax? m u s t  be  nvoided.  

k7';r cor rec : ionoE  the s e p l e  vol-e by cnlculnzlon seduces  &e i n z c g r i t y  

6 . 5 . 2 . 2  I== ;ed iace ly  a i z e r  a co=;lozen: chaxge  and before sa=;.llng. is Le- 
i:irinre.', a i e a k  check  s i3 : i l a r  to n p r e - t e s t  l eak check a l s o  be  c o n 2 , x t e d .  

6 . 5 . 3  30st-test L e a k  0 . e c k :  

6.5.3.1 7 . 3 ~  
l e a k  check shell be d s x  vi& &e seye procedures i s  the p r e - t e s t  l e a k  check. 
e x c e ? t  char the por ; r - t c sc  leak check shall .  bc conduc: ~d zc a v a c u ' a  g r e a r e z  &a:i 

. o r  c 5 u l  fo ehe r .axbz value r e a c h e d  <ur!.ng t h e  s s i T l i n g  z z .  If the l eakage  
rare is fom.6 t o  be no g r e a z e r  <?an 0.OG057 n3/ni:r (0 .02  cfa) o r  LX of cbe 
average sa=?lir,g raze (v iLchevc r  I s -  less), f i e  r e s i l t s  a r e  eccep-able .  I f ,  
k s v e v e r ,  a kig: ier  leakage r a z e  i s  obtained, -&.e t e s t e r  s h a l l  record t h e  1ea'kaF.e 
r z z e  an? v o i d  :he sz=?~:ng ri?. 

6 . 6  S-=>L:?E :rat- G:erztion: 

6.6.1 D~rizg t h e  s a ~ 1 i - g  x-., zainzain a n  1sokinezf.c s.&ling r a t e  to v i t h i n  
1 0 Z  of' trx i s s k l x e r i c ,  below 2 5  L/=iz (1 .0  c f i ) .  Kafzzain a te=Terazuxe a z o c S  

A leak check is z a x h t o r ) ;  at the concluion of ear.3 sazplbng FA.. 

.. 
. . 

. t h e  p r o b e  o f  120' : U'C (2GB' : 25.F) .  
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t ? c _ p i t o t  n;bc c o c f f f c i e n c ,  are o u t s i d e  c??e nbove rnnges ,  do n o t  llfe - t h e  
noao7ggra3hs u n l e s s  a p p r o p r i a t e  s:eps a r e  t a k e n  t o  cocperSate  f o r  t h e  devi . ' . t iors .  

6 . 6 . 4  b3;n - t h e  s t a c k  is t i n d e r  s i g n i f i c a n t  n e g a t i v e  p r e r n c r c  ( e q u i v a l e n t  t o  t h e  
h e i g h t  of  t h e  i q i n g e r  r t e z )  , znke c 8 r e  t o  c l o s e  =?e c o a r s e - a d j u s t  valve b e f o r e  
inser t i : ,g  t h e  probe izto z2-1~ rtnck in o r d e r  t o  p r c v e n r  lfqcid. f r o n  b a c k i n g  
chzoueh t h e  t r a i n .  t h e  p ~ a p  nay be t - ~ y e d  03 w i c h  .&e . coa r se -  If n e c e s s a r y ,  

:. a d j c s t  v a l v e  c l o s e d .  . .  
i. 

6 . 6 . 5  
stack a'ccess p o r t  i o  preve:-.?. c n r e p r e s e n r n z i v e  dilction of the  gas zf re2m.  

6 . 6 . 6  T r a v e r s e  Lhe s t a c k  c r o s s  s e c t i o n ,  as r c q u i r e d  by EP.4 Ue:hod 1, ' b e i n x  
c a r e f u l  n o t  t o  b , z ?  t h e  F r o b e  nozzle inzo cb.e s racK walls &-hen 6ezTlir.g n e a r  the 
w a l l s  o r  w h e n  r e r ~ o v i n . 3  o r  i n s e r t i n g  Lhe probe  c?,rc~g:> cne  ncccss  ;>orz,  i n  o r l c r  
to n i n i x l z e  t h e  chnnce o f  e x t r a c i i n g  depnsi:ed. zatcrial. 

6 . 6 . 7  D x i c g  t k c  test FXI, n a i e  p e r i o f i i c  n5j::;smenxlr, t o  kec? t?-e z e q e r u r r u - e  
arom.2 5 e  probe at :5e ? r o p e r  l e v e l s .  Acid  ore i c e  rind, if ~eccs.:ary, salt. t o  
naintein a :er?eratcrc of Q 0 " C  (6E'F) a= rke s i l i c a  g e l  oc';let. P J S O ,  
p e r i o d i c a l l y  check  Ehe l e v e l  at.(! z e r o  0.5 r-he c s n o ~ ~ c c c r .  

6 . 6 . 8  A sir- ,gle trei . : :  s h a l l -  be usel . fbr  r h e  e n c i r e  s i~1.7l i r .g  TL:, c x c c p t  in cases 
L5ere s i r u l t a n c o c s  s c ? l l z g  is r e c u i r e d  i n  r--o or nore re2zra:e l . ~ c r > ;  O'L at Ci'o 
o:: ~ 0 - e  6 i f f e r e r . t  1ocazioTs uit :?h t h e  :;=e d - c t ,  EZ' ir. cascs \;:?ere c q c i ~ - e r ~ ~  

..- . ,a izs  r a y  a l s o  be usel for s2=;"-- A L L : b  v>eri t h e  c a T a c i c j  of a s i n g l e  crain i s  
exceeded.  

L i e n  t h e  probe  is fr. p o s i t i o n .  block o f f  t h e  openings arou-.d the probe m d  

. .  

.. 

c i  La;lc=e n c c e s s i t a z e s  e c:-,azge 05 t:rzirs. AX ad.'i:ioznl t ra in  cr  a d d i t i c r . a l  
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7 . 1 . 2  BePore moving t h e  sa--pling r r a i n  to t h e  c l eanup  sire. remove the probe 
from =\e s a q l i n g  t r a i n  m d  cn;? t h e  open  outlet, b e i n g  careful n o t  t o  lose zny 
c o n d e n r a t e  t h a t  m i g h t  be  p r c r e n r .  R c n o v e  t h e  ~r=S: l l c .%l  cord  f-roa the l n s c  
i q i n g c r  and ca? che i q i n g e : .  Xf a f l e x i b l e  l i n e  is used, l e t  any condenxed 
w a t e r  o r  l i q u i d  d r a i n  i n t o  t h e  i 7 i r . g e r . c .  Cn? o f f  any o p e n  i q i n g e r  inlers a?d 
0 - z l e r s .  G r o w d  g l a s s  s t o p p e r s ,  T e f l o Y J  c a ? s ,  or  ca?s o f  ozhe r  i ne r r :  natez ia ls  
nay b e  used  . t o  s e a l  n l l  open ings .  

7 . 1 . 3  T r a r s f e r  t l e  p r o b e  nnd iz27inger n s s e n b l y  to an area &a'= i s . c l e a n  an2 
p r o t e c t e d  f r o 3  vind 60 t h a t  t h e  c h a z c e s  o f  contro!.nncing o r  losing t h e  re--plc &-e 
xi:-.hizeS. 

7 . 1 . L  I r s ? e c t  t h e  r z a t z  b e f c r e  axd t2uri-g d i s a s s e z b l y .  anc! c o t e  any a5nozx . l  

. 

C o n d i t i G W .  

7 . 1 . 5  Save a p o r t i o n  o f  a l l  w a s h i n g  r o l u t i c r s  (ne thy lene  c h l o r i d e ,  water)  used 
f o r  c l e a n q  as a b l a + .  T r a n s f e r  200 =I. o f  e a c h  solutio:. d i r e c c l y  from the  v z s h  
b o r c l e  being w e d  ar.6 p l a c e  each  in n separa te ,  p r e - l a b e l e d  s a q l e  c o n t a i n e r .  

7 . 2  ScrTIe  Containers: 

7 . 2 . 1  Cc-rainer 1: ? r o 5 ~  27.2 Iz2!n~&r C a t c h e s .  Using a g r a l u z z e i  c y l i n d e r ,  
measure t o  t h e  n e a r e s t  -L, and r e c o r d  t h e  v o i w e  of  t h e  r o l u t i o n  in t h e  firs; 
t h r e e  L q i n g e r - s .  ?Azer?az ive ly ,  :he s o l u t i o n  ~ a y  be %e!.gket 60 t>.e x e x ~ e s t  
0.5 g. Tra:isfe: t h e  
- - - - . ; E ~ T  1-1-  

La!<izg c a r e  :ha: dcst on the  o c t s i l e  of  the probe 0: o t h e r  e x t e r i o r  s - r f aces  does 
E C ~  get inro the  r z ? i e .  c l e a  n l i  su r f aces  to e d i c h  Lie z ~ 7 l e  is e q o s e t  
(i.;iclu&ing t?.e p r o b e  r.e=zle ,  prcbe  f:zzing, probe  l i n e r ,  f i r s t  L q i x g e r ,  and 
i = p i n g e r  c o n a e c r o r )  ~ 5 t h  ne:hylc;c c h l o r i d e .  Use less t h z z  530 d f o r  the e z c i r e  
=as:? ( 2 5 0  .;b would be b e r t e r .  if p o s s i b l e ) .  A l d  <?e washings to *:e sk -? l e  
cc:.;ainer. 

I n c l u d e  any cc:-dsr.sa:e i n  the p r o b e  i n  this deter ;z ina t ion .  
solction f r o n  the gra&sz te6  c y l i n d e r  i n z o  zhe t z b z t .  f l l n t  g l a s s  b0tr.i.e. 

. I  - 
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O f  :he p;obe a; descr ibe6 abovc 

F ? :  Two p e o p l e  shocld c l e a n  t h e  p r o 5 e  in order to mi: i iz i re  s m p l e  losses. 
setween sa.T?ling ~ ' 2 5 .  brushes m u s t  b e  Le?: c l e m  nnd f r e e  from con:c:ratlc:1. 

7.2.1.3 R i n s e  rhe  i75id.e r = r f a c c  of  e a c h  of  :he first :Srec ir?lnge:s. (and 
c3rDe::rifig z -3 iT .g)  :\rce s e ~ a r s c e  t b e s .  Use s c z i i l  ? o r t i o n  0.f methylene 
d 7 i o r i d e  f o r  each  r f ? 5 e ,  and brush  each r * i r f a c c  co w?,fch r ~ ~ l c  is  -ex?osed vir>. 
i( T e f i c M  b r i s t l e  b n s h  to e ? s u r e  r e c o v e r y  o f  f i n e  p a r r i c u l n t e  ma t , t e r .  Uazt:: 
Vi11 be r e q u i r e d  f o r  :he recovery  o f  t h e  i z - p i ~ g e r s  i:i a , d i i t i o n  :D t h e  Gpeci.fie2. 
q U c C i t y  0.C nethyl.enc chloride. T h e r e  6-11 he a: .lea:;t tb-o phases in 'chi. 
i - ingerc .  ' h i s  r;o-?hnse nirt izze doer. no: p o u  w e l l ,  .and a z i p i f f c a n t  a z o x z  
.of t h c  i q i n g e r  ca tch  vi11 be l e f t  on rhe v a l l s .  i 5 e  u e  o f  vare: as a r k s e  
-akes t h e  recove-T quan: i=a t ive .  !&kc n fir21 r i n s e  of c a c h ' w s f a c e  and o f  t h e  
bysh, =sin% b o t h  =er>.ylcne ch'loriric n.>L w a t e r .  



a .o ULIS?A?IO?; 

8.1 pr  obe Yozz?~: Probe n o z z l e s  h h a l l  be  c a l i b r a t e d  b e f o r e  t h e i r  initial use 
in -he f i e l d .  Using a r i c r o z e t e r ' ,  a e a s x r e  t h e  i n r i d c  d i a n c t e r  o f  t h e  nozz le  t o  
t h e  nearer :  0 . 0 2 5  :z (0 .001  i n ] .  .%ke ~ e a s u r e ~ e n : s  .A= r h r e e  ne?n:a=e p1nc.e~ 
a c r o s s  G?e d i m e z e r  and O S Z A L ~  Lbe arcrage of  L?e a e a s c r e = e n t r .  The d i f f e r e n c e  
b e s e e n  :he hig:? nnd lov n c z S e r s  h h ~ l l  no= exceed 0 . 1  EZ ( O . O O L  i n ) .  L-zcn the  
nozzles becoce n i c k e d  o r  c c r r o d e d .  t h e y  s h a l l  b e  rz.?laceC and. ca1.i.bra:ed. b e f o r e  
u s e .  . .  Each n o z z l e  rat b e  p e r - a n e n r l y  and uziquely i d e n t i f i e d .  .. . .  

8 . 2  ? f t o t  r2Ee: The V ? e  S p i r o t  t x h e  a s s e d l y  s h e l l  .be c a l i b r a t e d  nccording 
to :he procedure  o u t l i n e d  i n  S e c t i o n  4 of ETA Het'nod 2 .  o r  a s s i p e d  a r.os:ral 
c o e f f i c i e z t  o f  0 . 6 L  i f  it is n o r  visibly r.ickeG o r  corroCed azd i f  if Eeefs  
cesign a d  l r . t e rco=?ozext  s ? a c i z g  s ? e c F f ~ c s r i o r s .  

0 . 3  Y e r c r i ? . E  s v s t e = :  

6 . 3 . 1  Before its l s i t i a l  u s e  ir: the field. t h e  metering system shall be 
c a l i b r a t e d  n c c o r l l n g  t o  che p r o c e d c r e  o u t l i n e C  i n  h-TD-0576. I n s r c s Z  of 
p5ys ica l ly  a l j c s t i n j  the dzy-gas meter dial readfnzs t o  c o ~ e s p o n d  to rhe w c t -  
:esf re:er r e a d i n g s .  c a l i j r a r i o -  f a c c o , r s  =aj. be  c..?ed to c o r r e c f  <?e gas mete: 
t l i a L  reasizzs  c a z h e 3 a c i c e l l y  t o  tte- p r o p e r  v a l u e s .  B e f o r e  c a l i b r a c i q  c?he 
z e z e r f n g  s y s z t : ~ , ,  i= is s u g & e s = e l  chaz a l e z k  check be  conid-cted.  Fo r  meter1r.g 
s:is:e=s F x v i z g  ~ f . i ~ > ? ~ z ~ p  p ; ~ . ? s ,  :+.e no-zl l e a k  check proceclure w i l l  n o e  de tecz  
l eekages  ~ . i t h i n  tl:e p ' c ? .  tor t h e s e  c x s c s ,  t h e  fol.I.oving l c a k  check  p rocecurc  
vi11 a p p l y :  A f  
t>.e end o f  the n?., t a k e  fr2e d i f f e r e s c e  o f  t h e  c e e s c r e d  w e t - t e s c  n n l  +?-gas 
ne-e r  v o l w e s  an< l i v i d e  t h e  d l f f e r e - c e  by 10 t o  gee r:?e leak race. Tse  l e a k  
r a z e  should  IIOC- exceed  O.OOC57 3'/;in (0 .02  ~ $ 2 ) .  

I 

=&e a t@?.-zir.-ze c 2 l i S r a z i c n  7s at 0.0%57 r'/min ( 0 . 0 2  cf-.). 

-. 6 . 3 . 2  >.ire= ezch  f i e l d  c s e ,  check  t h e  c a l i b r a r i o n  of t h e  -ezerir.g s:;sfer by 

on eke previc-s  f i e l d  r e s t ) .  S e r  t h e  -.-ac-:\s a r  t h e  x a x i = -  Val-e r e a c z e s  l - r i n g  
-..- z e s :  s e r i e s .  To  = < j u s =  =he v a i  , ir.sez: e -.-aive ber~ee:. t h e  w e t - = e s z  r_ezer 
E:,< t h e  i d e z  of 5 . e  x e t e z i z z  sysze-;?. Cr:cclace rlbe e v e r a g e  value of  ?&e 
cairsration fa ;=cr .  A: :?,e czlibratioz k a s  cha-.ged by =ore  L-AZ 5::,  r e c a l i b r a r e  

* * - -  P L -  Lc7-ir.g t h r e e  c e l i j r a z l o n  -27,s at a s i ~ g l e  i z t e r ; e l L a c e  o r i f i c e  setting (base.' . .  
-.. . .  
. .. - -  

L.i- --___ ox-er =he fcll rclnge cf ~ r i E L c c .  c e : : : l q - s ,  R S  o u t l i n e d  in K-TI-9576. 
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8.4 e o b c  hea:?:: Tnc probe h c a r f n g - s y s t c s  m . s t  be c n l f b r n t e d  before  i t s  
ini_:ipI- u s e  i n  t he  f i e l d  nccor&ing t o  che procedure o u t l i n e d  i n  h?TD-0576. 
Probes constructed a c c o r d f n g  to. A?n-0581 need not be c n l f b r n t e d - . ~ f T  the 
cnl lbrcr ion  curves i n  i-?TD-0576 a r e  u s e d .  . 

" 8.6 a.rrone:er: A l j ~ s f  Che b a r o i e z e r  i r & f f a l l y  nnd before en:h t e s t  series K O  
a j r e e  zo w ~ r h ~ . ? .  + 2 . 5  Eg (0.1 i n  Kg) of  rhe merc-rj. barozetert or :he cor rec ted  
barcmezfc p r e s s u r e  val-e re7or:el by a nearby Ka:iozal L'earhcr Ser.-fce S z a t i o n  
( s z c  a l r i c c l e  abo-ie sea l e v e l ) .  

: .  .. .. 
.. 



T o t a l  mg f o r v l d e h y d c  - C, x V x Dr x 

([g/molc nldehyde]/[g/mole DE“ dcrivacive]) x 

lo-’ n u p g  . .  

where: 

C, - measured concenrrazion o f  DhiX-formaldehyde derivative. upJm> 

V - organic ex::act volcae. ID.?. 

” .  

. .  

D? - lilctio~ f a c C 0 r  
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[ (WF) (WRY, conc) (100 - ID=) ] / 100 

+ere: 
I 
I ' h-? - pass  flov race of ~ ~ a s t e  f e e d  pez  h, gn1  ( lb /h)  - 

mK! - 
D E  - percent Destn1:rion and Rexoval E f f i c i c x y  reqhlred 

concencrarfon of FOX! ( w x  I) LntroCuced l n tu  the c o n b r a t i o n  process 
. . .  . .  

. .  . .  . .  
.. 
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6 6  
7 0  

f o 3 a l d e h y d e  1 .8  
ncera l&ehyde  1 . 7  
a c r o l e i n  1 . 5  -75 

75 
7 9  

ncetone/pro?Fonalde:lyCe 1.5 
bu ty ra ldehyde  1.5 

79 
81; 

me:hjjl  e=k,yl kecone 1 .5  

8(r 
v a l e r a l d c b y d e  1 . 5  
i s c r a i e r a I d e 5 y l e  1 .4  
hexaldehyde 1 . 3  88  
btFca1de'nyde 1 .4  84 
o-/m-/p - to lua lde5yde  1 . 3  8 9  
d i - e thy lbe rza ldehyde  1 .2  9 3 --- __ -. 

Gxyge?.acel co=?oiz?ds ir. nddition t o  f o r c a l d e k y d e  o r e  inc luded  f o r  compari.son 
ex:e?sicn of rhe  m e i h o d o l o ~  co  orker  c o i ? ~ o ~ " : l s  is y o s s i j l e .  si:% ic--.al?ehyde; 
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11.2.3 ~ . . . ~ ~ :  A f i c l d  spike is p e r f o n a d  by incroducfn& 200 IIL of the 
F i e l d  -Spike Srrnndnrd into nn finpinger containing 200. nZ. of DKFH .oolur. ion.  
SCnndard :Lmpfngtr recovery  procedurer, i x e  fo l lowed  niid rhc f i e l d  npikc surqle 1s 
rc3arned to the l n b o r a t o r y  for a n ~ l y c i l i .  The f i e l d  spike 1s u s e d  as n check on 
f i e l d  h n n d l i q  tmd rccovery procedures.  An n l fquot  of.&@ ' f i e l d  npike 6tk.darrl 
bs rera incd  i n  elre lnboratory for d e r i v n t i r n t i o n  and compvrncive Ulddys is .  -- 

12.1 m i o d  n c r f o m a n c e  e v a l u n m :  The following e m p c t e d  aethod'performmce 
parnsc;crs for precis ian,  nccuxucy, an2 detection X f m i k s  are provided i n  Table 
3 .  .. 

. .  
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Envlronmentol P r s t e d i o n  A g e n c y  P t .  60,  App. A, Meth. 25A 

-OD 25A-DnZQXIXATXON OT T0S.U GAS- 
. zoos ORGLVIC C o x r x r m n o x  Usmc A 

FLAXZ 1 0 . m i x r S O N  A A h L r W  

'1, ApplicaLdify and P r i n c i p l e  
1.1 AppiicabUty. This method applies to  

pIz nessurement  of total g a s e o u  organic 
concentration of vapors consisting primarily 
,,; dP.ms,. alkenes. and/or arenes (aromatic 

pressed in t e r n  of propane (or o ther  appro- 
pr:a:e organic calibration LSS) or Fn t e r n  of 
~~tmn. 
1.2 h c i p l e .  A g a  sample is extracted 

;roo1 the  source through a heated -pie 
a e .  if n e c w a q .  %id glass fiber l i l ter  to a 
ern? icrxx-tion a n a i r z r  (>TO. Rwdrs arz 
YFo-Xzd as v o l b e  conce;:ration equiva- 
lents of t h e  calibration gas or  as c u b o n  
M-iivalents. 
2. 2uJiin't' . W Z  

2.1 Measurement System The total 
r,Gpment required for the deter inbat ion 
of the  ms concentrrrtloll. T h e  s:;stem COE- 
Sa% of t h e  foUol;-i28 mNor su:bsysti~~s: 
2.1.1 S a p l e  Interface. T b t  po:tion of 

the ssstem t h a t  is xsed for one or  i-aore of 
:he f o l l o w  simple acq.&itlor;, snxlple 
c=?o+rtat:on. sarrple ccnditio~aq, or pro- 
lectici o i  t h e  amlj-Ler irom tine effec?s GZ 
Ue stk-4 effluent. 
2.1.2 O r ~ a n i c  Analyzer. That portion of 

the s ~ ~ t e m  Chat senses o m c  mnenta- 
Con ana g e n e a t e s  an output p r o p o t i i o d  
io +&e cancentration. 

2.2 Span Value. ' n e  upper Wt of a gas 
a x e r - , t x t i m  oleasvrernen: Tap.ge t h t  is 

hyL'DCarbOIl.5). T h e  COEC?IlbtiOll k ex- 

specified fo r  afiected source categories Ln 
the  applicable p a r t  of the regulation% T h e  
span  value is escablished in the  appllcable 
regulation and k u u z l l y  1.5 to 2.5 t hes  t h e  
appLicable emission limit. If no span d u e  k 
provided. use a span value equivalent to 1.5 
to 2.5 t h e s  the ex;iecred concentration. Far 
convenience. the span value should corre- 
spond to 100 percent of the  recorder d e .  

2.3 Calibration Gas. A known concentra- 
tion of a gas in an z.>pmpriate diluent CAS. 
2.4 Zero Drift The  differenm! in the 

measurement system rcspome to a zero 
level calibration ghs before aud after a 
stated period of operation during which no 
unschedded maintenance. repair. or  a u t -  
men t  took place. 

2.5 Calibration Drift. T h e  difference in 
c!ie m e w a e r z e n t  ssstein respame to a mid- 
level calibration gss before ilnd after n 
stated per;od of operztion during which no 
unschedded maintcl;aace. reu-lir or  &dlid~cst . .  
ment  took p:zce. 

2 .6  Resporse "mne. The t i n e  interval 
fro= a siep chaage in pollutant o~ocent.n.- 
t ion at t.he inlet to the  ernlsdon m-3- 
men t  system to  the  time a t  ahkh 95 per- 
cent of t h e  corresponding fi.rA value k 
reached a5 ciisaiayed on the  recorder. 

Cdibration m o r .  The  d t I f m ~ c e  k- 
taeen t h e  ~ L S  conccntnLion indicated by 
t h e  meaSilrem,ent system and t h e  ) m o m  
coicec t ra t icn  of the  d i b r a t i o n  gas. 
3. A;rpan;t*st 

-4 s c h e r a t i c  of an acceptable measure- 
m e n t  s y s u m  i$ shorn :.n Pigm 25A-1. m e  
cupiiikl c c r r p o i i ~ i ~  c! c t e  me;isuren;ent 
sysceLn 2-2 C ~ r ; b e d  b e l o x  

2.7 

. 
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3.! Orm?c Concentrstion .%ml>-zr. r\ 
flame lorllzstlon analyixr (FLA) capable of 
meetins o? exceeding the specL'icatiors In 
thl;s method. 

3.2 SnmpIe Probe. CItaLnless steel. or 
equlvalent. three-hole rake type. Sample  

I '  holes'shnll be 4 rmn tn dlarneter or s n a l l e r  
nr.6 locsted a t  16.7. 5 0 .  and 83.3 percent of 
the equlvalent s - m k  diameter. Alternatlve- 
b. a st?gle opealng probe may be used  so 
tha t  P. gas sanp le  !s coliected from t h e  cen- 
trally h a t e d  10 percent BTCR of t h e  stack 
crrss-section. 

3.3 S s n p l e  m e .  StaLnlw stcel o r  
Teflon' tubir.g IA trwspor: the s-rnple g a s  
to t h e  ariallzer. The sample line s b d d  be  
heated. L' n e c e s x ~ . '  to prevent c o n d e r s -  
cion b. i h e  ]:ne. 

3.4 Calibrat!on Valve Assemblv. A t h e e -  
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]sigh-level calibration g u  a t  t h e  calibration 
vdve 8ssembly. Ad jus t  the anal>-zer output 

the appropriate levels. if necess;uy. Cal- 
culate the predicted respome for the low- 
level and mld-level gases based on a linear 
r sponse  llne between the  zero and high- 
level respomes. Then  introduce low-level 
&.d nfd-level calibration gases succ-sively 

the measwement system. P-ecord the &I- 
dy2er responses for lox-level and mid-level 
d b n t i o n  gases and determine the differ- 
ences betaeen the  measurement system re- 
sponses and the  predicted responses. These 
differences must  be I w  than 5 percent of 
the respzrtive calibration g.s value. If not. 
the rnersurement system is not  acceptable 
a r d  E u t ' b e  replaced or repaired prior to  
tecthg. Xp %djsstments t o  t h e  mezswement 
sys:cm.'shall 'E* cciiducted af:er the  cdibra- 
tion and before t h e  dr!t check (Section 7.3). 
If adjustments are  neces.%z~-y befcre t h e  
completion of t h e  test series. perform t h e  
drirt checks prior to t h e  ?eg*L-ed adjdst- 
m e n s  and repeat t h e  c d i b n t i o n  follow'ng 
tke 8Gfu:nents. If Eultiple electror-ic 
rmges a-e to be used. each addiiio.m.1 m g e  
r-:st be checked aith a mid-level dib:-ation 
~ E S  to seriiy t h e  mdtiplisation faccior. 

6.5 Respor-se " a e  Test. h t roduce  zero 
6;c Lrnto t h e  measuren1er.t sys tem a t  t h e  
d i b r z t i o n  valve F:.se!xbly. When t h e  

to t h e  Mgh-level d b r a t i o n  fps. Record t h e  
&e i r o n  t h e  coocentration c h z g e  *a ihe 
i?easurezient syste% response eGcisalent to 
95 pemezt of t h e  step change. Repeat t h e  
test t h e e  th?;  and avezge  t h e  resul's. 
7.  E~.;Js'.on Hecsurmm-t Tu: Fmce6w-e  

7.1 OE&C MezTze-enr. Beg& s3p- 

P ~ X  at  t h e  S~AT of the tesi per;&. record- 
& f z c  nr.6 L-jy ?e*,,*& prGcm b-<'or*,a- 
t ion as approzrizite. I n  parcical&-, r a t e  o n  
the recnr&z c!ia:-t j x 5 ~ ~ 2  of p r m s  inter- 

systeL7 O U t P U t  h s  StZbiLXC h t c h  quickly 

.. 

calibration 9 s .  T h e  average shall be deter- 
mined by  t h e  integration of the Output re- 
cording over t h e  period specified in the ap- 
plicable r e d a t i o n .  

If results zre  required in te& of Ppmv as 
carbon. adjust measured concentra:ions 
using Equation 25A-1. 

C.=K C-." Eq. 25A-1 

Where: 
C.=Organic concentration 8s carbon. ppmv. 
C,.,=Org&c concentration as measu;ed. 

K=Carbon equivalent correction factor. 
ppmv. 

K = 2  for e th ,ne.  
K = 3  for propane. 
K = 4  for bumrie. 
K=Appropriate response factor for Other 

organic calibration &as=. 
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misture con'ent of Flue g:s on a r i c r ~ r i t  
by volux  b a s i s  
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czrban mnnoxidc ca.tcmt:-a:ion i2i  ppn by 
volux?  on a d r y  basis 
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Interpoll Laboratories. I n c .  

(61%) 786-6020 

ICozz1 e Cal i bra t ion  

Data Sket 

Date o f  C a l i b r s t i o n :  2-26-42 

Te:h i i c i  a l i :  E.  'Tx: b r i d g e  

The nozzle  i s  r o t a t e d  i n  60 degree i i i c r e m n t s  znd 'tile disnetc i .  a t  e x h  

p o i n t  i s  measured t o  the n e z r e s t  0.001 i i i ch .  The observed r c x i i n g s  2nd 

a v e r a g e  ire shown below. 

I 
I 
I 
I 
I 
I 
I 
I 

P o s i t i o n  D i  i:. c t e r  

l,i,ix. - 

. 1 - -  ;o i 

L .I33 

L- 5 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 



- ' 1  

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 

.. r ...... ......__...-.__.....I........--. .- .- -- .- ......... 
27:  c.: : : ! k .. ./. .+7 , . LC t- ... ........ ... J ._ . ^ 

L -  7 
5-433 ! 



.. 

I' 
I 
I 
I 
I 
I 
I 
I 
I 
-I 
I 
I 
I 
I 

- 

. "_.  . . . . .  .. .-' . . . . . . .  

L-6 ........ 



_- 

' ,I 
I 
I 
I 
I 
I 
II 
I 
I 
,I 

'I i 

(I 
I 
I 
I 
I 
I 
I 

i 

.. .. 

!NT@PGI.L LAB3.R.4TORI ES 
I '  

( ~ 1 2 )  7a6-.6020 

S t a c k  ScampTina Department - QA 
Anero id Darometer Calibration Shce'i 

I 




