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SUMMARY 

The Emiss ion  Measurement Branch of  t h e  U.S. Environmenta l  Pro- 
t e c t i o n  Agency c o n t r a c t e d  Roy F. Weston, Inc .  (WESTON) t o  Con- 
d u c t  a source t e s t i n g  and a n a l y s i s  program a t  Un i t ed  S ta tes  
Gypsum Company's S h o a l s ,  I n d i a n a  p l a n t .  

The program was d e s i g n e d  t o  q u a n t i f y  s e l e c t e d  p r o c e s s  emissions 
and t o  d e t e r m i n e  c o l l e c t o r  per formance .  The  l o c a t i o n s  t e s t e d ,  
p l u s  t h e  number and t y p e s  of t e s t s  per formed a t  e a c h  s i t e ,  are 
i n d i c a t e d  below: 

Number of  T e s t  R e p e t i t i o n s  by Type 

P a r t i c l e  
S i z e  

Pa r t i cu -  Distr i -  V i s i b l e  F u g i t i v e  
l a t e  b u t i o n  Emiss ion  Emiss ion  Source  D e s c r i p t i o n  

No. 4 Kettle C a l c i n e r  
Baghouse I n l e t  D u c t  

No. 4 Kettle C a l c i n e r  
Baghouse D i s c h a r g e  S t a c k  

Rock Dryer  Baghouse 
I n l e t  Duct 

Rock Dryer  Baghouse 
Di scha rge  S t a c k  

Board End Sawing 
Baghouse D i s c h a r g e  S t a c k  

Scoring/Chamfering O p e r a t i o n  
( S t a t i o n  No. 5 and Cyclone 
Di scha rge  S t a c k )  

Surge  B in  Baghouse 
Di scha rge  S t a c k  

Packer  Baghouse Di scha rge  
S t a c k  

Board End Sawing S t a t i o n  

No. 5 Upper Mixer S t a t i o n  

No. 5 Lower Mixer S t a t i o n  

- 3 - 3 

- - 3 3 

- 3 1 3 

- 3 1 3 

4 .  

-1- 

3 

3 

3 



The f o l l o w i n g  tes t  protocol  was used  d u r i n g  t h e  su rvey :  

Parameter T e s t  Method 

P a r t i c u l a t e  EPA 5 l  
P a r t i c l e  S i z e  D i s t r i b u t i o n  Andersen 2000, I n c . 2  
V i s i b l e  Emiss ion  EPA 934 
F u g i t i v e  Emiss ion  EPA 22 

p a r t i c u l a t e  matter c o n c e n t r a t i o n  and  mass ra te  r e s u l t s  are  s u m -  
mar ized  below: 

No. 4 Ket t le  C a l c i n e r  Baghouse I n l e t  Duct 

P a r t i c u l a t e  
T e s t  P a r t i c u l a t e  C o n c e n t r a t i o n  Mass Rate 
Number Date Grains/DSCF Pounds/Hour 

1 6-3-80 
2 6-3-80 
3 6-4-80 

96.7 
113. 
119. 

467. 
507. 
515. 

S e r i e s  Avera9e ~ - ~ ~ 497. 

No. 4 Kettle C a l c i n e r  Baghouse D i s c h a r g e  S t a c k  

P a r t i c u l a t e  
T e s t  P a r t i c u l a t e  C o n c e n t r a t i o n  Mass Rate 
Number - Date Grains/DSCF Pounds/Hour 

1 6-3-80 0.020 
2 6-3-80 0 .006  
3 6-4-80 0 .011  

Ser ies  Average - 
Average c o l l e c t o r  e f f i c i e n c y  = 99.99%. 

0.093 
0.028 
0.050 

0.057 

k o d e  of F e d e r a l  R e g u l a t i o n s ,  T i t l e  40 ,  P a r t  60, Appendix A,  
" S t a n d a r d s  of Performance f o r  N e w  S t a t i o n a r y  S o u r c e s , "  August 

k p e r a t i n g  Manual f o r  Andersen 2000, I n c . ,  "Mark I11 P a r t i c l e  
S i z i n g  S tack  Sample r s , "  Andersen 2000, Inc. ,  P.O. BOX 20769, 
A t l a n t a ,  Georgia. 

3 F e d e r a l  Regis ter ,  V o l .  39, No. 219, November 1 2 ,  1974. 

4 D r a f t  method, r e v i s e d  J u l y  28, 1978. 

18,1977. ,. 



Rock Dryer  I n l e t  Duct . 
T e s t  - P a r t i c u l a t e  C o n c e n t r a t i o n  

Date  Grains/DSCF Number - 
1 6-5-80 3.24 
2 6-6-80 4.18 
3 6-6-80 4.13 

Series Average - 
Rock Drye r  D i s c h a r g e  S t a c k  

T e s t  P a r t i c u l a t e  C o n c e n t r a t i o n  
Date Grains/DSCF Number 

1 6-5-80 0.004 
2 6-6-80 0.004 
3 6-6-80 0.005 

- 

Series Average - 
Average c o l l e c t o r  e f f i c i e n c y  = 99.87%. 

P a r t i c u l a t e  
Mass Rate 

Pound s/Ho u r  

208. 
257. 
253. 

239. 

P a r t i c u l a t e  
Mass Rate 

Pounds/Hour 

0.302 
0.275 
0.341 

0.306 

Board End Sawing Baghouse D i s c h a r g e  Stack 

P a r t i c u l a t e  
T e s t  P a r t i c u l a t e  C o n c e n t r a t i o n  Mass Rate 
N u m b e r  - Date Grains/DSCF Pound s/Ho u r  

1 6-5-80 
2 6-5-80 
3 6-5-80 

0.002 
0.007 
0.010 

Series Average - 
Average c o l l e c t o r  e f f i c i e n c y  = 99.91%. 

0.066 
0.197 
0.307 

0.190 

T h i s  e f f i c i e n c y  was c a l c u l a t e d  based on a n  estimate of  uncon- 
t r o l l e d  e m i s s i o n s  f rom t h e  p l a n t ' s  board end sawing o p e r a t i o n .  
See Appendix C,  Sample C a l c u l a t i o n s ,  f o r  estimate workup. Note 
t h a t  t h e  board end sawing baghouse i n l e t  d u c t  was n o t  sampled 
due t o  t h e  p r e s e n c e  o f  l a r g e  p a r t i c u l a t e  ( u p  t o  6" l ong  by 1/2" 
wide) w h i c h  c o u l d  n o t  be c o l l e c t e d  r e p r e s e n t a t i v e l y  u s i n g  a 
s t a n d a r d  Method 5 t r a i n .  

Detailed p a r t i c u l a t e ,  p a r t i c l e  s i z e  d i s t r i b u t i o n ,  v i s i b l e  and 
f u g i t i v e  e m i s s i o n  tes t  da ta  and t e s t  r e s u l t s  are p r e s e n t e d  i n  
t h e  T e s t  R e s u l t s  and D i s c u s s i o n  S e c t i o n .  

-3- 



INTRODUCTION 

The Emission Measurement Branch of the U.S. Environmental Pro- 
tection Agency contracted Roy F. Weston, Inc. (WESTON) to 
conduct a source testing and analysis program at the United 
States Gypsum Company’s Shoals, Indiana facility. The objec- 
tive of the testing program was to measure emission parameters 
relating to the gypsum ore processing operations at the plant. 

The locations tested, plus the number and types of tests per- 
formed at each site, are listed below: 

1. No. 4 Kettle Calciner Baghouse Inlet Duct 

a. Three particulate tests by EPA Method 5. 

2 .  No. 4 Kettle Calciner Baghouse Discharqe Stack 

a. Three particulate tests by EPA Method 5. 

b. Three opacity tests by EPA Method 9 simultaneously 
with the three particulate tests. 

3 .  Rock Dryer Inlet Duct 

a. Three particulate tests by EPA Method 5. 

b. Three particle size distribution tests by cascade 
impaction (Andersen). 

4 .  Rock Dryer Discharge Stack 

a. Three particulate tests by EPA Method 5. 

b. One particle size distribution test by cascade impac- 
tion (Andersen) . 

c. Three opacity tests by EPA Method 9 simultaneously 
with the three particulate tests. 

5. Board End Sawinq Baghouse Discharqe Stack 

a. Three particulate tests by EPA Method 5. 

b. One particle size distribution test by cascade impac- 

c. Three opacity tests by EPA Method 9 simultaneously 

tion (Andersen). 

with the three particulate tests. 

-5- 



6. Board End Sawing S t a t i o n  

a. T h r e e  f u g i t i v e  t e s t s  by EPA Method 2 2 .  

7.  Scor ing/Chamfer inq  O p e r a t i o n  

a.  Three  o p a c i t y  t e s t s  by EPA Method 9 on c y c l o n e  s tack  
d i s c h a r g e .  

b. T h r e e  f u g i t i v e  t e s t s  by EPA Method 2 2  on S t a t i o n  
No. 5.  

8 .  S u r g e  B in  Baqhouse Discharge Stack  

a. Three o p a c i t y  t e s t s  by EPA Method 9. 

9. Packer Baghouse Discharge S t a c k  

a.  Three o p a c i t y  t e s t s  by EPA Method 9. 

b. Three f u g i t i v e  t e s t s  by EPA Method 22.  

10. No. 5 Upper Mixer S t a t i o n  

-- a 'Phrnn ------ f q i t i v ~  +_pg+_g hy EPA Method 22. 

11. No.  5 Lower Mixer S t a t i o n  

a. Three  f u g i t i v e  t e s t s  by EPA Method 22.  

- 6- 



PROCESS DESCRIPTION AND OPERATION 

PLANT DESCRIPTION 

The U n i t e d  S ta tes  Gypsum, S h o a l s ,  I n d i a n a  p l a n t  p r o d u c e s  W a l l -  
board and p l a s t e r  p r o d u c t s  f rom gypsum o r e  mined a b o u t  one  m i l e  
from t h e  p l a n t .  A s impl i f ied  f l o w  d i a g r a m  f o r  t h e  process used  
a t  t h e  S h o a l s  p l a n t  is shown i n  F i g u r e  1. Ore s tockpi led  a t  t h e  
p l a n t  is c r u s h e d  t o  a b o u t  minus 5 c m  ( 2  i n c h e s )  and t h e n  d r i e d  
t o  remove s u r f a c e  m o i s t u r e .  T h e  d r y  o r e  is f u r t h e r  ground t o  
a b o u t  90 p e r c e n t  minus  1 0 0  mesh i n  a g r i n d i n g  m i l l .  The  g round  
c r u d e  gypsum, p r i m a r i l y  c a l c i u m  s u l f a t e  d i h y d r a t e  ( C a s 0 4  
2H20) , i s  heated t o  a round  57lK (300OF) t o  remove 7 5  p e r c e n t  
of  its water of  h y d r a t i o n  and t h u s  form c a l c i u m  s u l f a t e  hemihy- 
drate  (CaS04*1/2H20). T h i s  p r o c e s s  i s  known as c a l c i n i n g .  
The c a l c i n e d  gypsum or s t u c c o  is mixed w i t h  s tarch,  water, and 
o t h e r  a d d i t i v e s , t o  fo rm a s l u r r y .  The  s l u r r y  is spread between 
two p a p e r  sheets and formed i n t o  w e t  wallboard. The wallboard 
is s u b s e q u e n t l y  dr ied i n  a m u l t i - d e c k  k i l n ,  trimmed t o  t h e  c o r -  
rect s i z e ,  and snipped t o  d i S t r i D U t O r S .  

PROCESS EQUIPMENT TESTED 

The e m i s s i o n  t e s t s  c o n d u c t e d  a t  t h e  S h o a l s  p l a n t  are shown i n  
Tab le  1. A brief d e s c r i p t i o n  o f  t h e  major p r o c e s s i n g  equipment  
tested a t  t h e  p l a n t  is p r o v i d e d  i n  the f o l l o w i n g  s e c t i o n s .  

Rock Dryer 

The rock  dryer employed a t  t h e  Shoals p l a n t  is a direct-fired,  
c o - c u r r e n t  r o t a r y  d r y e r .  As c r u s h e d  wet gypsum is  p a s s e d  
t h r o u g h  t h e  d r y e r ,  s u r f a c e  m o i s t u r e  is e v a p o r a t e d  by h o t  combus- 
t i o n  gases. A s c h e m a t i c  d i a g r a m  of t h i s  t y p e  of d r y e r  is shown 
i n  Figure 2. 

Kettle C a l c i n e r  

The c a l c i n e r  u sed  a t  t h e  S h o a l s  p l a n t  is a c o n t i n u o u s  k e t t l e  
c a l c i n e r .  As f i n e l y  g round  gypsum is  f e d  t o  t h e  k e t t l e ,  h o t  
combust ion  gases are passed t h r o u g h  f l u e s  i n s i d e  t h e  k e t t l e  t o  
p r o v i d e  a n  i n d i r e c t  t r a n s f e r  o f  heat  t o  t h e  ore. The  h e a t i n g  o f  
t h e  ore c a u s e s  the  chemical r e a c t i o n  w h i c h  p r o d u c e s  stucco. A 
schematic d i a g r a m  of t h e  c a l c i n i n g  k e t t l e  i s  shown i n  F i g u r e  3. 
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S t u c c o  S t o r a g e  and T r a n s f e r  

-The  s tucco s t o r a g e  and t r a n s f e r  sys t em tested a t  t h e  p l a n t  em- 
p l o y s  an a i r  conveyor  t o  t r a n s f e r  s t u c c o  from a conveyor  b e l t  t o  
a .  2 7 . 2  Mg ( 3 0  t o n )  s u r g e  b i n  and c o n v e n t i o n a l  screw conveyors  t o  
t r a n s f e r  t h e  s t u c c o  from t h e  b i n  t o  t h e  board forming l i n e .  

Board Forming L i n e  

T h e  two b o a r d l i n e s  t e s t e d  a t  t h e  S h o a l s  p l a n t  are of  a v e r a g e  
s i z e  and t o g e t h e r  are c a p a b l e  of p roduc ing  a b o u t  51 m i l l i o n  
s q u a r e  meters (550 m i l l i o n  square f ee t )  of  wa l lboa rd  p e r  y e a r  on 
a h a l f - i n c h  b a s i s .  The p r o c e s s  o p e r a t i o n s  t e s t e d  on t n e  board-  
l i n e s ,  w h i c h  i n c l u d e  board end sawing ,  pape r  s c o r i n g ,  and p i n  
mixing,  are t y p i c a l  of t h o s e  used t h r o u g h o u t  t h e  gypsum i n d u s -  
t r y .  

P l a s t e r  Mixinq and B a g q i n q  

The p l a s t e r  mixing and bagging u n i t  a t  t h e  S h o a l s  p l a n t  is t y p i -  
c a l  of  t h o s e  used t h r o u g h o u t  t h e  gypsum i n d u s t r y .  

EMISSION CONTROLS 

Fabric f i l t e r  d u s t  c o l l e c t o r s  are used a t  t h e  S h o a l s  p l a n t  t o  
c o n t r o l  gypsum p a r t i c u l a t e  e m i s s i o n s .  Dus t - l aden  g a s e s  e x i t i n g  
t h e  rock d r y e r  and t h e  k e t t l e  c a l c i n e r  a r e  vented  t o  s e p a r a t e  
bagnouses.  The  d r y e r  h a s  f o u r  B u e l l  c y c l o n e s  ups t ream of t h e  
baghouse. Emiss ions  from c o n v e y o r s ,  bucke t  e l e v a t o r s ,  and Stor-  
age b i n s  are v e n t e d  t o  f a n r i c  f i l t e r  d u s t  c o l l e c t o r s .  B o a r d l i n e  
e m i s s i o n s  from d r y  mixing ,  and board  end sawing, a r e  a l s o  con-  
t r o l l e d  by baghouses .  Paper  s c o r i n g  and p i n  mixing e m i s s i o n s  
from one of  t h e  b o a r d l i n e s  are c o n t r o l l e d  by a c y c l o n e  on ly .  
P i n  mixing on t h e  o t h e r  b o a r d l i n e  is v e n t e d  t o  a naghouse. E m i s -  
s i o n s  from t h e  p l a s t e r  mixing and bagging o p e r a t . i o n  are v e n t e d  
t o  a s e p a r a t e  baghouse.  

Design and o p e r a t i n g  parameters f o r  t h e  baghouses  tes ted a t  t h e  
S h o a l s  p l a n t  a r e  g i v e n  i n  T a b l e  2. Es t ima ted  o p e r a t i n g  c a p a c i -  
t i es  f o r  t h e  p r o c e s s  u n i t s  v e n t e d  t o  t h e  s t u c c o  s t o r a g e  and 
t r a n s f e r  baghouse are  g i v e n  i n  Tab le  3. 

Normal r ep lacemen t  f r e q u e n c i e s  and most r e c e n t  r ep lacemen t  d a t e s  
f o r  bags  i n  t h e  d u s t  c o l l e c t o r s  tested a r e  shown i n  Tab le  4.  
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S t u c c o  S t o r a g e  and T r a n s f e r  

- T h e  s t u c c o  s t o r a g e  and t r a n s f e r  sys t em tes ted a t  t h e  p l a n t  em- 
p l o y s  a n  a i r  conveyor  t o  t r a n s f e r  s t u c c o  from a conveyor  b e l t  t o  
a 2 1 . 2  Mg ( 3 0  t o n )  s u r g e  b i n  and c o n v e n t i o n a l  screw conveyors  t o  
t r a n s f e r  t h e  s t u c c o  from t h e  b i n  t o  t h e  board forming l i n e .  

Board Forming L ine  

The two b o a r d l i n e s  tes ted a t  t h e  Shoals  p l a n t  are of a v e r a g e  
s i z e  and t o g e t h e r  are  c a p a b l e  of  p r o d u c i n g  a b o u t  51  m i l l i o n  
s q u a r e  meters (550 m i l l i o n  s q u a r e  fee t )  of  wallboard p e r  y e a r  on 
a h a l f - i n c h  basis.  The  p r o c e s s  o p e r a t i o n s  tested on t h e  board-  
l i n e s ,  which  i n c l u d e  board end  sawing ,  p a p e r  s c o r i n g ,  and p i n  
mixing,  are  t y p i c a l  of  those used t h r o u g h o u t  t h e  gypsum i n d u s -  
try. 

n, _ _ L _ _  I . - . . - : - -  --J "-.--:-- 
~ I ~ J C C L  n r n r i r y  a1.u u a y y  A I L ~  

T h e  p l a s t e r  mixing and bagging u n i t  a t  t h e  S h o a l s  p l a n t  i s  t y p i -  
c a l  of  t h o s e  used t h r o u g h o u t  t h e  gypsum i n d u s t r y .  

..., 

EMISSION CONTROLS 

"-L-:^ . = : I & ^ -  a..-* -^l,^-&--- ..--a - &  &I.̂ CL...-,- ..,-...- &,. ~~ ~ 
~ &-"LA\. L A A C S L  UUUC \ .VAJ.S\rCVLU U L S  U Y S U  O b  b.15 U A a V U A O  y A u A s C  C Y  

c o n t r o l  gypsum p a r t i c u l a t e  e m i s s i o n s .  Dus t - l aden  g a s e s  e x i t i n g  
t h e  rock d r y e r  and t h e  k e t t l e  c a l c i n e r  are  ven ted  t o  s e p a r a t e  
baghouses .  The d r y e r  h a s  f o u r  B u e l l  c y c l o n e s  ups t ream O f  t h e  
baghouse. Emiss ions  from conveyors ,  b u c k e t  e l e v a t o r s ,  and s t o r -  
age b i n s  are ven ted  t o  fabr ic  f i l t e r  d u s t  c o l l e c t o r s .  B o a r d l i n e  
e m i s s i o n s  from d r y  mixinq ,  and board end sawing,  a r e  a l s o  con-  
t r o l l e d  by baghouses .  Paper s c o r i n g  and p i n  mixing e m i s s i o n s  
from one of  t h e  b o a r d l i n e s  are c o n t r o l l e d  by a c y c l o n e  on ly .  
P i n  mixing on t h e  o t h e r  b o a r d l i n e  is ven ted  t o  a Daghouse. E m i s -  
s i o n s  from t h e  p l a s t e r  mixing and bagging  o p e r a t i o n  are  v e n t e d  
t o  a separate baghouse.  

Design and o p e r a t i n g  p a r a m e t e r s  f o r  t h e  baghouses  t es ted  a t  t h e  
S h o a l s  p l a n t  a r e  g i v e n  i n  Table 2. Es t ima ted  o p e r a t i n g  c a p a c i -  
t i e s  f o r  t h e  p r o c e s s  u n i t s  ven ted  t o  t h e  s t u c c o  s t o r a g e  and 
t r a n s f e r  baghouse are  g i v e n  i n  Table 3. 

Normal r ep lacemen t  f r e q u e n c i e s  and most r e c e n t  r ep lacemen t  da t e s  
for  bags  i n  t h e  d u s t  c o l l e c t o r s  tes ted are shown i n  Table 4 .  
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PROCESS CONDITIONS D U R I N G  TESTING 

I n  o r d e r  t o  e n s u r e  t h a t  t h e  o r e  d r y e r ,  c a l c i n e r ,  b o a r d l i n e ,  and 
p l a s t e r  o p e r a t i o n s  were o p e r a t i n g  a t  r e p r e s e n t a t i v e  s t e a d y - s t a t e  
c o n d i t i o n s  d u r i n g  t h e  t e s t i n g ,  v a r i o u s  p r o c e s s  p a r a m e t e r s  were 
moni tored .  

All p r o c e s s e s  o p e r a t e d  normal ly  d u r i n g  t h e  e m i s s i o n  t e s t i n g .  
The  o p e r a t i n g  c o n d i t i o n  of  each of  t h e  p r o c e s s e s  is d i s c u s s e d  i n  
t h e  f o l l o w i n g  s e c t i o n s .  

Cont inuous  Ket t le  C a l c i n e r  

During t h e  e m i s s i o n  t e s t i n g  of  t h e  c o n t i n u o u s  k e t t l e  c a l c i n e r ,  
t h e  c a l c i n e r  w a s  o p e r a t i n g  a t  f u l l  c a p a c i t y ,  p roduc ing  11.5 t o n s  
of c a l c i n e d  gypsum o r  s t u c c o  p e r  hour .  The  a v e r a g e  h e a t  usage 
of t n e  u n i t  d u r i n g  t h e  t e s t i n g  was 0.85 KJ/g (0.73 m i l l i o n  Btu /  
ten) nf prn???c+_. The t i n i t  wag b u r n i n q  n a t u r a l  gas .  The  s t u c c o  
p r o d u c t  f rom t h e  k e t t l e  c o n t a i n e d  comDined m o i s t u r e  of  5.7 p e r -  
c e n t  d u r i n g  t h e  t e s t i n g .  P r o c e s s  d a t a  c o l l e c t e d  d u r i n g  e a c h  of  
t h e  three EPA Method 5 t es t  r u n s  on t h e  c o n t i n u o u s  ke t t l e  a r e  
shown i n  T a b l e s  5, 6 ,  and 7, r e s p e c t i v e l y .  T h e  k e t t l e  o p e r a t e d  
normal ly  d u r i n g  a l l  three t e s t  runs .  

During t h e  e m i s s i o n  t e s t i n g ,  t h e  rock  dryer w a s  o p e r a t i n g  a t  92  
p e r c e n t  of  d e s i g n  c a p a c i t y ,  p roduc ing  70 t o n s  of d r y  rock p e r  
hour. P r o c e s s  da t a  c o l l e c t e d  d u r i n g  t h e  EPA Method 5 t e s t  r u n s  
is shown i n  T a b l e s  8 ,  9, and 1 0 ,  r e s p e c t i v e l y .  T h e  a v e r a q e  h e a t  
usage o f  t h e  d r y e r  d u r i n g  t h e  t e s t i n g  was 0.08 KJ/g ( 0 . 0 7  m i l -  
l i o n  B tu / ton )  o f  d r ied  rock. T h e  dryer was burn inq  n a t u r a l  
g a s .  The f r e e  m o i s t u r e  c o n t e n t  of  t h e  o r e  e n t e r i n g  t h e  d r y e r  
w a s  1 t o  1.5 p e r c e n t ,  and t h e  f r e e  m o i s t u r e  c o n t e n t  o f  the 
e x i t i n g  rock was less t h a n  0 . 5  p e r c e n t .  

Some f l u c t u a t i o n  i n  t h e  d r y e r  t e m p e r a t u r e  was obse rved  th rough-  
o u t  t h e  t e s t i n g  of  t h e  d r y e r .  T h e s e  f l u c t u a t i o n s  were due  t o  
t h e  f a c t  t h a t  t h e  a u t o m a t i c  c o n t r o l l e r  on t h e  d r y e r  was o u t  o f  
s e r v i c e  and t h e  f u e l  f i r i n g  ra te  was under  manual c o n t r o l .  
Changes i n  t h e  f ree  m o i s t u r e  c o n t e n t  of  t h e  gypsum f e e d  would 
r e q u i r e  a d i f f e r e n t  f i r i n g  r a t e .  Manual changes  i n  t h e  f i r i n g  
rate\were made whenever the  d r y e r  o p e r a t i n g  t e m p e r a t u r e  v a r i e d  
s ign i f%c&l t ly  f rom a desired va lue .  
f o r  r e s t a b i l i z a t i o n  of  t h e  t e m p e r a t u r e ,  which  ranged from 10 t o  
30 minu tes ,  w a s  dependen t  on t h e  e x t e n t  of  t h e  d e v i a t i o n  from 
t h e  desired temperature a t  t h e  t i m e  t h e  f i r i n g  ra te  was reset. 

T h e  l e n g t h  o f  t i m e  r e q u i r e d  
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Estimates of t h e  e f f e c t  of  t h e  t e m p e r a t u r e  f l u c t u a t i o n s  on t h e  
a i r  f l o w  rate  t h r o u g h  t h e  d r y e r  show t h a t  t h e  maximum v a r i a t i o n  
i n  t h e  f l o w  rate  d u r i n g  a l l  three t e s t  r u n s  shou ld  be no g r e a t e r  
t h a n  two p e r c e n t .  

The d r y e r  a t  t h e  Shoals  p l a n t  h a s  a small  heater downstream of 
t h e  f o u r  small  B u e l l  c y c l o n e s  which are a t  t h e  o u t l e t  of t h e  
.d ryer .  The e m i s s i o n  tes ts  per formed on t h e  i n l e t  t o  t h e  collec- 
t o r  were performed downstream of t h e  h e a t e r .  The p u r p o s e  of t h e  
h e a t e r  is t o  h e a t  t h e  p r o c e s s  gases e n t e r i n g  t h e  baghouse. 
Heat ing  these g a s e s  r e d u c e s  t h e  r i s k  t h a t  w e t  p a r t i c u l a t e  matter 
w i l l  e n t e r  t h e  baghouse and b l i n d  t h e  f i l t e r  bags.  The b u r n e r  a n  
t h e  heater is rated a t  4 4 0  KJ/se'c ( 1 . 5  m i l l i o n  Btu /hour)  . The 
i n s t r u m e n t a t i o n  used t o  measure t h e  n a t u r a l  g a s  usage of t h e  
rock d r y e r  measured t h e  sum of t h e  main d r y e r  bu rne r  and t h e  
h e a t e r .  Between t h e  f i r s t  and second t e s t  r u n s ,  t h e  h e a t e r  was 
i n a d v e r t e n t l y  l e f t  o f f .  Some d i f f e r e n c e  i n  t h e  t e m p e r a t u r e  o f  
t h e  g a s  s t r e a m  e n t e r i n g  t h e  baghouse may be observed  between t h e  
f i r s t  and second t e s t  r u n s  because  t h e  t e m p e r a t u r e  s e t - p o i n t  on 
t h e  heater c o n t r o l l e r  was moved by main tenance  and o p e r a t i o n  
p e r s o n n e l .  

S t u c c o  S t o r a g e  and T r a n s f e r  

Tne s t o r a g e  and t r a n s f e r  sys t em was o p e r a t i n g  a t  normal  c a p a c i t y  
d u r i n g  t h e  e m i s s i o n  t e s t i n g .  

Board End Sawinq 

During t h e  board end sawing t e s t i n g ,  t h e  No. 2 b o a r d l i n e  was 
running  r e g u l a r ,  one h a l f  i n c h  boa rd ,  1 2  f e e t  i n  l e n g t h .  T h e  
l i n e  was o p e r a t i n g  a t  a ra te  of  41.9 meters p e r  minu te  (157 f ee t  
p e r  m i n u t e ) .  

Mixing and Bagginq 

The p l a s t e r  mixing and bagging o p e r a t i o n  was o p e r a t e d  by a 
s i n g l e  o p e r a t o r  d u r i n g  t h e  t e s t i n g .  G e n e r a l l y ,  t h e  p r o c e s s  is 
o p e r a t e d  by two o p e r a t o r s ,  one p e r s o n  working t h e  ba t ch  mixer  
and a second working t h e  bagging machine.  During t h e  t e s t i n g ,  
t h e  o p e r a t o r  would mix a s i n g l e  b a t c h  of  p l a s t e r ,  a b o u t  1 , 4 5 3  
Kg ( 3 , 2 0 0  pounds) , and t h e n  r e t u r n  t o  t h e  bagging machine.  A l -  
though o p e r a t i o n  w i t h  a s i n g l e  o p e r a t o r  i s  somewhat abnormal  f o r  
t h i s  p l a n t ,  t h e  t e s t  d a t a  s h o u l d  s t i l l  be r e p r e s e n t a t i v e  s i n c e  
bo th  emiss ion  s o u r c e s ,  mixing and bagg ing ,  were i n  c o n t i n u o u s  
o p e r a t i o n .  During most of t h e  t e s t i n g ,  t h e  p l a n t  w a s  bagging 
normal p l a s t e r  w h i c h  i s  a b o u t  99 -pe rcen t  s t u c c o ;  d u r i n g  t h e  re- 
mainder of t h e  t e s t i n g ,  t h e  p l a n t  w a s  bagging a s p e c i a l  p las te r  
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conta in ing  13-percent p e r l i t e .  The p l a s t e r  was being put i n  
50- lb  bags a t  t h e  r a t e  of 500 bags per hour. 

Other Process Operations 

The remaining p r o c e s s e s  t e s t e d ,  which inc lude  paper scor ing  and 
p i n  mixing,  were t e s t e d  under normal operat ing  c o n d i t i o n s .  
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DESCRIPTION O F  PARTICULATE TEST LOCATIONS 

NO. 4 KETTLE CALCINER BAGHOUSE INLET DUCT 

Three 3 1/2"  I . D .  t e s t  p o r t s ,  one i n c h  a p a r t ,  were p l a c e d  on a 
s t r a i g h t  s e c t i o n  of  t h e  11 3/4" x 17 1 / 2 "  metal  d u c t  a t  a l o c a -  
t i o n  8.2 d i a m e t e r s  (10') downstream and 6.6 d i a m e t e r s  (8') 
ups t ream from t h e  n e a r e s t  f l o w  d i s t u r b a n c e s .  EPA Method 1 
c r i t e r i a  f o r  t h i s  t e s t  l o c a t i o n  r e q u i r e d  a minimum of  9 t r a v e r s e  
p o i n t s .  See  F i g u r e  4 f o r  p o r t  and sampl ing  p o i n t  l o c a t i o n s .  

NO. 4 KETTLE CALCINER BAGHOUSE DISCHARGE STACK 

Two 3 1/2" I . D .  t e s t  p o r t s ,  90' a p a r t ,  were p l a c e d  on a 
s t r a i g h t  s e c t i o n  of  t h e  1 2 "  I . D .  metal s t a c k  a t  a l o c a t i o n  > e i g h t  d i a m e t e r s  ( > 8') downstream and t h r e e  d i a m e t e r s  
ups t ream from t h e  nearest f l o w  d i s t u r b a n c e s .  E i g h t  sampl ing  
p o i n t s  ( 4  per p o r t )  were r e q u i r e d  f o r  t e s t i n g .  See F i g u r e  5 
f o r  p o r t  and sampl ing  p o i n t  l o c a t i o n s .  

ROCK DRYER BAGHOUSE INLET DUCT 

Two 3 1/2"  I . D .  t e s t  p o r t s  were p l a c e d  a t  r i g h t  a n g l e s  on t h e  
23 1 / 4 "  I . D .  m e t a l  s t ack ,  less t h a n  1 diameter from b o t h  
ups t ream and downstream f l o w  d i s t u r b a n c e s .  The  t e s t  s i t e  
required a minimum of 32 t r a v e r s e  p o i n t s  ( 1 6  p e r  p o r t ) .  F i g u r e  
6 i l l u s t r a t e s  p o r t  and sampling p o i n t  l o c a t i o n s .  

ROCK DRYER BAGHOUSE DISCHARGE STACK 

Two 3 1/2" I . D .  t e s t  p o r t s  were p l a c e d  90' a p a r t  on t h e  
23 3/4" I . D .  m e t a l  d u c t  l e a d i n g  from t h e  R o c k  Dryer  Baghouse. 
The p o r t s  were p l a c e d  12.6 d i a m e t e r s  ( 2 5 ' )  downstream and 6 .1  
diameters ( 1 2 ' )  upstream from t h e  n e a r e s t  g a s  stream f l o w  d i s -  
t u rbances .  EPA Method 1 r e q u i r e d  a minimum of 8 t r a v e r s e  p o i n t s  
( 4  p e r  p o r t )  f o r  t h i s  tes t  l o c a t i o n .  See  F i g u r e  7 for  p o r t  and 
sampling p o i n t  l o c a t i o n s .  

BOARD END SAWING BAGHOUSE DISCHARGE STACK 

Two 3 1/2" I . D .  t e s t  po r t s  were p l a c e d  a t  r i g h t  a n g l e s  on t h e  
11 1/2" I . D .  metal s t a c k  1 5 . 6  d i a m e t e r s  ,downstream and 5.2 diam- 
e te rs  ups t ream from t h e ' n e a r e s t  f low d i s t u r b a n c e s .  The  t es t  
s i t e  r e q u i r e d  a minimum of  8 t r a v e r s e  p o i n t s  ( 4  p e r  p o r t ) .  F ig-  
u r e  8 i l l u s t r a t e s  p o r t  and sampl ing  p o i n t  l o c a t i o n s .  
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DESCRIPTION O F  SAMPLING TRAINS 

PARTICULATE SAMPLING TRAINS 

T h e  t e s t  t r a i n  u t i l i z e d  f o r  p a r t i c u l a t e  sampl ing  a t  t h e  Board 
End Sawing Baghouse D i s c h a r g e  S tack  was t h e  s t a n d a r d  EPA Method 
5 t r a i n  (see F i g u r e  9 ) .  

A s t a i n l e s s  s teel  n o z z l e  w a s  a t t a c h e d  t o  a hea ted  (-250OF) 
b o r o s i l i c a t e  g l a s s  p r o b e  w h i c h  was connec ted  d i r e c t l y  t o  a boro- 
s i l i c a t e  f i l t e r  h o l d e r  c o n t a i n i n g  a 9-cm Reeve Angel 900 A F  
g l a s s  f i b e r o f i l t e r .  T h e  f i l t e r  h o l d e r  was ma in ta ined  a t  approx- 
i m a t e l y  250 F i n  a h e a t e d  chamber,  and was connec ted  by 
vacuum t u b i n g  t o  t h e  f i r s t  of  f o u r  Greenburg-Smith imp inge r s  
which were i n c l u d e d  i n  t h e  t r a i n  t o  condense  t h e  m o i s t u r e  i n  t h e  
g a s  stream. Each  of  t h e  E i r s t  two impinge r s  c o n t a i n e d  1 0 0  m l  of 
d i s t i l l e d  water, t h e  t h i r d  was d r y  and t h e  f i n a l  impinger  con- 
t a i n e d  200 grams of d r y  pre-weighed s i l i c a  g e l .  The f i r s t ,  
t h i r d ,  and f o u r t h  i m p i n g e r s  were mod i f i ed  Greenburg-Smith t y p e s ;  
t h e  second was a s t a n d a r d  Greenburg-Smith impinger .  A l l  
imp inge r s  were m a i n t a i n e d  i n  a c r u s h e d  ice ba th .  A RAC c o n t r o l  
c o n s o l e  w i t h  vacuum pump, d r y  g a s  meter, a c a l i b r a t e d  o r i f i c e ,  
and i n c l i n e d  manometers completed t h e  sampling t r a i n .  

F l u e  g a s  t e m p e r a t u r e  was measured by means of  a c a l i b r a t e d  Type 
K thermocouple  wh ich  was c o n n e c t e d  t o  a d i r e c t  r e a d o u t  pyrom- 
e ter .  The  thermocouple  s e n s o r  was p o s i t i o n e d  a d j a c e n t  t o  t h e  
sampling nozz le .  

Gas v e l o c i t y  was measured u s i n g  a c a l i b r a t e d  S - type  p i t o t  tube  
p rov ided  w i t h  e x t e n s i o n s  and f a s t e n e d  a l o n g s i d e  t h e  sampl ing  
probe.  G a s  stream c o m p o s i t i o n  ( c a r b o n  d i o x i d e ,  oxygen, and car- 
bon monoxide c o n t e n t )  was d e t e r m i n e d  u t i l i z i n g  O r s a t  a p p a r a t u s  
t o  a n a l y z e  s t ack  g a s  samples. G a s  s t r e a m  compos i t ion  proved t o  
be ambient  a i r  w i t h  t h e  e x c e p t i o n  of t h e  R o c k  Dryer  i n l e t  and 
o u t l e t  tes t  sites which  c o n t a i n e d  p r o d u c t s  of combust ion.  

F i g u r e  1 0  shows t h e  EPA Method 5 t r a i n  u t i l i z e d  a t  t h e  No. 4 
Kett le  C a l c i n e r  Baghouse and a t  t h e  Rock Dryer  Baghouse loca- 
t i o n s .  The t e s t  t r a i n  shown i s  i d e n t i c a l  t o  t h e  one d e s c r i b e d  
above, e x c e p t  a r i g i d  g l a s s  c o n n e c t i o n  i s  used between t h e  back 
h a l f  of t h e  f i l t e r  h o l d e r  and t h e  f i r s t  impinger ,  ra ther  t h a n  
t h e  f l e x i b l e  vacuum t u b i n g .  
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PARTICLE SIZE DISTRIBUTION SAMPLING APPARATUS 

' A stainless steel nozzle was connected directly to an 8-stage 
Andersen cascade impaction device which separated the particles 
according to their effective aerodynamic particle diameters. A 
solid glass fiber filter was used to capture any particles that 
passed through the impactor substrates to permit the measure- 
ment of total particulate. The filter holder was maintained at 
stack temperature and was connected by vacuum tubing to the 
first of four Greenburg-Smith impingers which were included in 
the train to condense the moisture in the gas stream. All 
impingers were maintained in a crushed ice bath. A RAC control 
console with vacuum pump, dry gas meter, calibrated orifice, and 
inclined manometers completed the sampling train (Figure 11). 

-36- 



-37- 



TEST PROCEDURES 

PRELIMINARY TESTS 

P r e l i m i n a r y  t e s t  d a t a  was o b t a i n e d  a t  each sampl ing  l o c a t i o n .  
S t a c k  geometry  measurements were r e c o r d e d  and sampl ing  p o i n t  
d i s t a n c e s  c a l c u l a t e d .  A p r e l i m i n a r y  v e l o c i t y  t r a v e r s e  was 
performed a t  each tes t  l o c a t i o n  u t i l i z i n g  a c a l i b r a t e d  S- type  
p i t o t  t u b e  and a Dwyer i n c l i n e d  manometer t o  d e t e r m i n e  v e l o c i t y  
p r o f i l e s .  A check f o r  t h e  p r e s e n c e  or absence  o f  c y c l o n i c  f l o w  
was conducted  a t  e a c h  t e s t  l o c a t i o n  p r i o r  t o  f o r m a l  t e s t i n g .  
S t a c k  g a s  t e m p e r a t u r e s  were obse rved  w i t h  a d i r e c t  r e a d o u t  
pyrometer  equ ipped w i t n  a chrome 1-a1 ume 1 t h e  rmocouple . 
P r e l i m i n a r y  t e s t  d a t a  was used for n o z z l e  s i z i n g  and nomagraph 
set-up f o r  i s o k i n e t i c  sampling p r o c e d u r e s .  

C a l i b r a t i o n  of  t h e  p robe  n o z z l e s ,  p i t o t  t u b e s ,  m e t e r i n g  sys t ems ,  
probe  heaters, t e m p e r a t u r e  g a u g e s  and barometer  were performed 
as  s p e c i f i e d  i n  S e c t i o n  5 of  EPA Mechod 5 t e s t  p r o c e d u r e s .  See 
Appendix D f o r  c a l i b r a t i o n  data.  

FORMAL TESTS 

No. 4 Kettle C a l c i n e r  Baghouse I n l e t  Duct  

A series of t h r e e  tests were conduc ted  a t  t h e  NO. 4 Ket t le  Cal -  
c i n e r  Baghouse I n l e t  Duct  t o  measure t h e  c o n c e n t r a t i o n  and mass 
ra te  of p a r t i c u l a t e  matter e m i s s i o n s .  N i n e  t r a v e r s e  p o i n t s  ( 3  
p e r  p o r t  a x i s )  were sampled f o r  3 m i n u t e s  e a c h  r e s u l t i n g  i n  a 
t o t a i  t e s t  time of  2 1  minu tes .  The  T e c h n i c a l  Manager approved 
t h e  reduced sampl ing  i n t e r v a l  d u e  t o  t h e  h igh  g r a i n  l o a d i n g  
(-110 gr/DSCF) encoun te red .  

During par t icu la te  sampl ing ,  g a s  stream v e l o c i t i e s  were measured 
by i n s e r t i n g  a c a l i b r a t e d  S- type  p i t o t  t u b e  i n t o  t h e  stream 
a d j a c e n t  t o  t h e  sampl ing  nozz le .  The  v e l o c i t y  p r e s s u r e  
d i f f e r e n t i a l  was obse rved  immedia te ly  a f t e r  p o s i t i o n i n g  t h e  noz- 
z l e  a t  e a c h  p o i n t ,  and sampl ing  r a t e s  were a d j u s t e d  t o  m a i n t a i n  
i s o k i n e t i c  sampl ing .  S t a c k  g a s  t e m p e r a t u r e s  were a l s o  moni tored  
a t  each p o i n t  w i t h  t h e  pyrometer  and thermocouple .  A d d i t i o n a l  
t e m p e r a t u r e  measurements were made a t  che  f i n a l  impinger  and a t  
t h e  i n l e t  and o u t l e t  of t h e  d r y  g a s  meter. 

T e s t  d a t a  were r e c o r d e d  a t  e a c h  t r a v e r s e  p o i n t  d u r i n g  a l l  t e s t  
p e r i o d s .  L e a k  c h e c k s  were per formed a c c o r d i n g  t o  EPA Method 5 
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i n s t r u c t i o n s  p r i o r  t o  and a f t e r  each r u n  and/or component 
change. Tables 11 and 12 p r e s e n t  a summary of  t e s t  da t a  f o r  
each of  t h e  three runs .  T e s t  r e s u l t  summar iza t ion  a p p e a r s  i n  
Tables  21 and 22. 

Condensa t ion  problems p r e c l u d e d  t h e  u s e  of  t h e  c a s c a d e  impac to r  
f o r  p a r t i c l e  s i z i n g .  P a r t i c l e  s i z e  d i s t r i b u t i o n  a n a l y s e s  were 
conducted  on t h e  combined f i l t e r  and c y c l o n e  p a r t i c u l a t e  
c a t c n e s .  See Appendix 13 f o r  r e s u l t s .  

NO. 4 Kettle C a l c i n e r  Baghouse Discharge S t a c k  

T h r e e  Method 5 tests were performed o n  t h e  No. 4 Kettle C a l c i n e r  
Baghouse D i s c h a r g e  S t a c k .  E i g h t  p o i n t s  were t r a v e r s e d  ( 4  per 
p o r t )  f o r  12 m i n u t e s ,  each y i e l d i n g  a t e s t  p e r i o d  of  96  m i n u t e s .  

P r o c e d u r e s  f o r  i s o k i n e t i c  sampl ing  were i d e n t i c a l  t o  t h o s e  
d~sciibed far thc ??=. 4 Kett lz  C = l c i r ? e r  Beghcruse I n l e t  D u c t ,  

See Tables 13 and 14 f o r  t es t  da t a  and Tables  23 and 24 for 
t es t  r e s u l t  summaries,  r e s p e c t i v e l y .  

V i s u a l  d e t e r m i n a t i o n s  of  plume o p a c i t y  were performed by a cer- 
t i f i e d  o b s e r v e r  a c c o r d i n g  t o  Nethod 9 p r o c e d u r e s  d u r i n g  a l l  
three t e s t  rur?s- A s1imm;lrv cf r e s u l t s  is presented in Table 36. 
No par t i c l e  s i z e  d i s t r i b u t i o n  t e s t s  were conducted  a t  t h i s  t e s t  
p o i n t  due  t o  m o i s t u r e  c o n d e n s a t i o n  problems.  

Rock Dryer Baghouse I n l e t  D u c t  

T h r e e  64 minu te  Method 5 t es t  r u n s  were performed a t  t h e  Rock 
Dryer  I n l e t  D u c t .  A t o t a l  o f  32 p o i n t s  were sampled f o r  two 
minu tes  each p e r  test .  

I s o k i n e t i c  sampl ing  p r o c e d u r e s  were i d e n t i c a l  t o  t h o s e  p r e v i -  
o u s l y  d e s c r i b e d .  Tables 1 5  and 16 show t e s t  da ta  summar iza t ion  
and Tables  25 and 26 p r e s e n t  t e s t  r e s u l t s .  

One sampl ing  p o i n t  located a t  a s i t e  o f  a v e r a g e  v e l o c i t y  was 
selected from p a r t i c u l a t e  t r a v e r s e  d a t a  f o r  par t ic le  s i z e  d i s -  
t r i b u t i o n  t e s t i n g .  The  g a s  s t r ea in  was sampled i s o k i n e t i c a l l y  a t  
t h a t  p o i n t  f o r  4 m i n u t e s  for T e s t  Runs 1 and 2, and for  3 min- 
u t e s  f o r  T e s t  Run 3. T h i s  p e r m i t t e d  c o l l e c t i o n  of  s u f f i c i e n t  
sample f o r  a n a l y s i s  w i t h o u t  o v e r l o a d i n g  t h e  f i l t e r  substrates.  
Sample volume, t e m p e r a t u r e ,  and pressure d a t a  were reco rded .  
See Tables 31 t h r o u g h  33 for d i s t r i b u t i o n  r e s u l t s .  
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R o c k  Dryer Baghouse D i s c h a r g e  S t a c k  

Three Method 5 t es t  r u n s  were conduc ted  on t h e  Rock Dryer  D i s -  
c h a r g e  S tack .  E i g h t  sampling p o i n t s  ( 4  per a x i s )  were sampled 
f o r  e i g h t  m i n u t e s  each, y i e l d i n g  a tes t  p e r i o d  of 6 4  minutes .  

Sampling p r o c e d u r e s  were i d e n t i c a l  t o  those p r e v i o u s l y  
d e s c r i b e d .  See Tables  1 7  and 1 8  for t e s t  da ta  and T a b l e s  21  and 
28 f o r  tes t  r e s u l t  summaries,  r e s p e c t i v e l y .  

One p a r t i c l e  s i z e  d i s t r i b u t i o n  test was comple ted  a t  an a v e r a g e  
p o i n t  o f  v e l o c i t y .  T o t a l  t es t  t i m e  was 120 m i n u t e s  w i t h  read- 
i n g s  t a k e n  e v e r y  5 minutes .  S e e  T a b l e  3 4  for p a r t i c l e  s i z e  d i s -  
t r i b u t i o n  r e su l t s .  

V i s u a l  d e t e r m i n a t i o n s  of plume o p a c i t y  were performed by a cer- 
t i f i e d  o b s e r v e r  a c c o r d i n g  t o  Method 9 p r o c e d u r e s  d u r i n g  a l l  
three p a r t i c u l a t e  t e s t  runs.  A summary of r e s u l t s  i s  p r e s e n t e d  
i n  Table  31. 

Board End Sawing Baghouse D i s c h a r g e  S t a c k  

T h r e e  64 minute Method 5 t e s t  r u n s  were conduc ted  a t  t h e  Board 
End Sawing Baghouse Di scha rge  S tack .  A t o t a l  of e i g h t  p o i n t s  
( 4  p e r  po r t )  were sampled for e i g h t  m i n u t e s  each p e r  test .  

I s o k i n e t i c  sampl ing  p r o c e d u r e s  were i d e n t i c a l  t o  these p r e v i -  
o u s l y  described. T a b l e s  1 9  and 20 show t e s t  d a t a  summar iza t ion  
and T a b l e s  29 and 30 present test r e s u l t s .  

One pa r t i c l e  s i z e  d i s t r i b u t i o n  tes t  w a s  completed a t  an a v e r a g e  
p o i n t  of v e l o c i t y .  T o t a l  t es t  t i m e  was 1 2 0  m i n u t e s  w i t h  
r e a d i n g s  t a k e n  e v e r y  5 minutes .  See T a o l e  35 for p a r t i c l e  s i z e  
d i s t r i b u t i o n  p l o t .  

Three Method 9 plume o p a c i t y  d e t e r m i n a t i o n s  were performed by a 
ce r t i f i ed  o b s e r v e r  d u r i n g  t h e  three p a r t i c u l a t e  tes t  runs .  A 
summary of r e s u l t s  i s  p r e s e n t e d  i n  T a b l e  38. 

O the r  T e s t  P o i n t s  

The v i s i b l e  and f u g i t i v e  e m i s s i o n  t e s t s  conducted  a t  t h e  remain- 
i ng  t e s t  p o i n t s  were 1 hour i n  d u r a t i o n  each. 

- 4 1 -  



ANALYTICAL PROCEDURES 

PARTICULATE SAMPLE RECOVERY 

A t  t h e  c o n c l u s i o n  of  each tes t ,  t h e  sampl ing  t r a i n s  were d i s -  
mant led ,  open ings  sealed, and t h e  components t r a n s p o r t e d  t o  t n e  
f i e l d  l a b o r a t o r y .  Sample i n t e g r i t y  w a s  assured by m a i n t a i n i n g  
cha in -o f -cus tody  r e c o r d s ,  which w i l l  be s u p p l i e d  upon r e q u e s t .  

A c o n s i s t e n t  p r o c e d u r e  was employed f o r  sample r ecove ry .  

Tne g l a s s  f i b e r  f i l t e r ( s )  was removed from its h o l d e r  w i t h  
t w e e z e r s  and p l a c e d  i n  i t s  o r i g i n a l  c o n t a i n e r  ( p e t r i  d i s h )  , 
a long  w i t h  any loose p a r t i c u l a t e  and f i l t e r  f r a g m e n t s  
(Sample Type 1). 

The  p robe  and n o z z l e  were separated, and t h e  i n t e r n a l  
p a r t i c u l a t e  r i n s e d  w i t h  a c e t o n e  i n t o  a b o r o s i l i c a t e  
c o n t a i n e r  w h i l e  b rush ing  a minimum of  three times u n t i l  no 
v i s i d e  p a r t i c l e s  remained. P a r t i c u l a t e  a d h e r i n g  t o  t n e  
b r u s h  was r i n s e d  w i t h  a c e t o n e  i n t o  t h e  same c o n t a i n e r .  The 
f r o n t  h a l f  of  t h e  f i l t e r  h o l d e r  was r i n s e d  w i t h  a c e t o n e  
w h i l e  b rush ing  a minimum o f  th ree  times. The  r i n s e s  were 
combined (Sample .Type 2 )  and t h e  c o n t a i n e r  sealed w i t h  a 
T e f l o n - l i n e d  c l o s u r e .  F l u i d  l e v e l s  were marked t o  de te r -  
mine w h e t h e r  or n o t  l e a k a g e  o c c u r r e d  d u r i n g  t r a n s p o r t .  The 
c o n t a i n e r  was labeled t o  c l e a r l y  i d e n t i f y  i t s  c o n t e n t s .  
The t o t a l  l i q u i d  i n  i m p i n g e r s  one ,  two and three w a s  
measured, t h e  v a l u e  r e c o r d e d ,  and t h e  l i q u i d  discarded. 

The s i l i c a  g e l  was removed f rom t h e  l a s t  impinger  and 
immedia te ly  weighed. 

An a c e t o n e  sample was r e t a i n e d  f o r  b lank  a n a l y s i s .  

PARTICULATE ANALYSES 

The  f i l t e r s  (Sample Type 1) and any l o o s e  f r a g m e n t s  were desic- 
cated f o r  24  h o u r s  and weighed t o  t h e  n e a r e s t  0 .1  m i l l i g r a m  t o  a 
c o n s t a n t  weight .  

The a c e t o n e  wash  samples (Sample Type 2) were e v a p o r a t e d  a t  
ambient  t e m p e r a t u r e  and p r e s s u r e  i n  t a red  b e a k e r s ,  and desic- 
c a t e d  t o  c o n s t a n t  weight .  A l l  sample residue w e i g h t s  were 
a d j u s t e d  by t h e  a c e t o n e  b l ank  v a l u e .  
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T h e  w e i g h t  o f  t h e  m a t e r i a l  collected o n  t h e  g l a s s  f i b e r  f i l -  
t e r ( s )  p l u s  t h e  we igh t  o f  t h e  r e s i d u e  of  t h e  a c e t o n e  
n o z z l e / p r o b e / f r o n t - h a l f  f i l t e r  h o l d e r  washes r e p r e s e n t s  t h e  
t o t a l  EPA Method 5 catch. Complete l a b o r a t o r y  r e s u l t s  a r e  p r e -  
s e n t e d  i n  Appendix B of t h i s  r e p o r t .  

PARTICLE SIZE SAMPLE RECOVERY AND ANALYSES 

The c a s c a d e  impac to r  s u b s t r a t e s  and any  l o o s e  f r a g m e n t s  were 
c a r e f u l l y  removed from t h e i r  s u p p o r t  p l a t e s  w i t h  tweezers and 
p l a c e d  i n  i n d i v i d u a l  c o n t a i n e r s  ( p e t r i  d i s h e s )  f o r  sh ipment  t o  
WESTON's l a b o r a t o r y .  

E a c h  c a s c a d e  impactor f i l t e r  was f i r e d  a t  525OC and p r e -  
weighed t o  t h e  n e a r e s t  0 . 1  m i l l i g r a m  t o  c o n s t a n t  weight  a t  
WESTON's l a b o r a t o r y  p r i o r  t o  on - s i t e  a p p l i c a t i o n .  Subsequent  t o  
e m i s s i o n s  e x p o s u r e ,  t h e  cascade impac to r  s u b s t r a t e s ,  back-up 

i n  t h e  l a b o r a t o r y ,  and weighed t o  t h e  n e a r e s t  0 . 1  m i l l i g r a m  t o  
c o n s t a n t  weight .  

- F i l t n r c  ------, 2nd .ny lee== fzt.gmelnt= ypre dP=iCC=t=d f e r  2 4  !le-r= 

. .. 
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TEST RESULTS AND DISCUSSION 

P a r t i c u l a t e  t e s t  d a t a  and tes t  r e s u l t  summaries are p r e s e n t e d  i n  
T a b l e s  11 th rough  30 of  t h i s  s e c t i o n .  T a b l e s  31 through 35 l ist  
t h e  pa r t i c l e  s i z e  d i s t r i b u t i o n  of  t h e  p a r t i c u l a t e  m a t t e r  f o r  
a l l  l o c a t i o n s .  V i s i b l e  e m i s s i o n  t e s t  d a t a  summaries are shown 
i n  T a b l e s  36 t h rough  41. See T a b l e s  42 and 43 f o r  f u g i t i v e  
emiss ion  t e s t  r e s u l t  summaries. 

No unusua l  process o p e r a t i n g  problems were e n c o u n t e r e d  d u r i n g  
t h e  t e s t  p e r i o d s .  However, a v i s i b l e  plume of 20 p e r c e n t  
o p a c i t y  emanat ing  from the  Surge  Bin Baghouse ( i n d i c a t i n g  leak- 
ing  bags )  p r o h i b i t e d  t h e  conduc t  of  Method 9 tests on t h e  sou rce  
u n t i l  r e p a i r s  were e f f e c t e d .  A WESTON o b s e r v e r  r e t u r n e d  t o  t h e  
p l a n t  s i t e  on 1 0  June  1 9 8 0  t o  p e r f o r m  t h e  v i s i b l e  e m i s s i o n  
tests f o l l o w i n g  t h e  comple t ion  o f  c o l l e c t o r  main tenance .  

The f o l l o w i n g  sampl ing  d i f f i c u l t i e s  occur red  d u r i n g  t h e  s u r v e y :  

1. No Andersen p a r t i c l e  s i z e  d i s t r i b u t i o n  t e s t s  were 
per formed a t  t h e  N o .  4 Ket t l e  C a l c i n e r  Baghouse tes t  
p o i n t s .  Gas stream m o i s t u r e  c o n t e n t  o f - 7 0  p e r c e n t  
caused  c o n d e n s a t i o n  problems on t h e  f i l t e r  s u b s t r a t e s  
p r e c l u d i n g  t h e  u s e  of t h i s  t e c h n i q u e .  A t  t h e  i n l e t  t e s t  
p o i n t ,  t h e  d r y  f i l t e r  and  c y c l o n e  catches were combined 
and  t h e  r e s u l t a n t  sample s u b m i t t e d  f o r  s e d i g r a p h  
pa r t i c l e  s i z e  d i s t r i b u t i o n  a n a l y s i s .  No p a r t i c l e  
s i z i n g  w a s  conducted  a t  t h e  o u t l e t  t e s t  p o i n t .  

2. T e s t  p e r i o d  l e n g t h  f o r  t h e  pa r t i cu la t e  t e s t s  p e r f o r n e d  
a t  No. 4 Kettle C a l c i n e r  Baghouse I n l e t  Duct was reduced 
f o r  pract ical  sampl ing  c o n s i d e r a t i o n s  ( p a r t i c u l a t e  
l o a d i n g s  o f - 1 1 0  grains/DSCF) t o  27 m i n u t e s  a s  approved 
by t h e  EPA T e c h n i c a l  Manager. 

T h e  q u a n t i t y  o f  p a r t i c u l a t e  matter d i s c h a r g e d  t o  t h e  atmosphere 
from t h e  N o .  4 Kettle C a l c i n e r  Baghouse Di scha rge  S t a c k  was 
40.020 grains/DSCF and 1 0 . 0 9 3  pounds/hour. The c e r t i f i e d  

v i s i b l e  e m i s s i o n  o b s e r v e r  r e c o r d e d  plume o p a c i t i e s  o f  L 5  per- 
c e n t  f o r  t h i s  s o u r c e .  

T h e  p a r t i c u l a t e  m a t t e r  d i s c h a r g e d  from t h e  Rock Dryer  Di scha rge  
D u c t  w a s 1 0 . 0 0 5  grains/DSCF and L0 .341  pounds/hour.  T h e  
o p a c i t y  readings r eco rded  by t h e  c e r t i f i e d  o b s e r v e r  were 4 5  
p e r c e n t .  
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The  p a r t i c u l a t e  matter d i s c h a r g e d  from t h e  Board End Sawing Bag- 
house Di scha rge  Duct  was 5 0 .010  yrains/DSCF and s 0.307 
pounds/hour.  T h e  o p a c i t y  r e a d i n g s  r e c o r d e d  by t h e  c e r t i f i e d  
o b s e r v e r  were 5 5 p e r c e n t .  

The p a r t i c u l a t e  removal  e f f i c i e n c y  o f  t h e  NO. 4 Kettle C a l c i n e r  
Baghouse averaged  99.99 p e r c e n t  f o r  t h e  t h r e e  tests:  t h e  e f f i -  
c i e n c y  o f  t h e  R o c k  Dryer  D u s t  Col lector  averaged  99.87 p e r c e n t :  
t h e  e f f i c i e n c y  o f  t h e  Board End Sawing Baghouse ave raged  99 .91  
percent. 

Note t h a t  t h e  c o l l e c t i o n  e f f i c i e n c y  of t h e  Board End Sawing Bag- 
house was c a l c u l a t e d  based on a n  estimate of u n c o n t r o l l e d  emis- 
s i o n s  (see Appendix C f o r  estimate workup) .  The  i n l e t  d u c t  was 
n o t  sampled d u e  t o  t h e  p r e s e n c e  o f  large p a r t i c u l a t e  ( u p  t o  6" 
lnng by l/2" wide! which c o u l d  n o t  be c o l l e c t e d  r e p r e s e n t a t i v e l y  
us ing  a s t a n d a r d  Method 5 t r a i n .  
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,ANALYTICAL DATA SUMMARY 

Sample: U.S. Gypsum 
Shoals, Indiana 
No. 4 Kett le  Calcium Baghouse I n l e t  

Run 1 - 
Specific Gravity: 1 )  2.4633 g/cc 

2) 2.4852 g/cc 

Average 2.4742 g/cc 

Median Part ic le  Size: 6.6 micrometers 

% > 104 pm: 0.23 

e 
Specific Gravity: 1) 2.3511 g/cc 

2) 2.4261 g/cc 

Average 2.3886 g/cc 

Median Part ic le  Size: 7.5 micrometers 

% > 104 pm: 0.35 

Run 3 - 
Specific Gravity: 1) 2.3796 g/cc 

2)  2.3981 g/cc 

Average 2.3888 g/cc 

Median Par t ic le  Size: 10.7 micrometers 

% > 104 urn: 0.46 

.. . 
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Table 31 

Par t i c l e  S i z e  D i s t r i b u t i o n  

Run : 1 

Date : 6-6-80 
L o c a t i o n :  U.S. Gypsum 
Sampling L o c a t i o n :  R o c k  Dryer  I n l e t  
T r a v e r s e  P o i n t  No. Sampled: Y-13 

( i n .  Hg) 'bar 29.97 

S t a c k  Temp ( O F )  172 
Sample Time (min.)  4.0 
Sample Volume ( c f )  1.794 
M o i s t u r e  ( %  H20) 9.0 

Meter Temp ( O F )  1 0 9  

Flow S e t t i n g ,  AH 0.59 
( i n .  H20) 

Nozzle  Diameter ( i n .  ) 0.171 

Sample Flow Rate ( a t  stack c o n d i t i o n s ) :  0.46 cfm 

P la t e  Cumulat ive 
No. N e t  W t .  P e r c e n t  P e r c e n t  EAD 

(mg) (mic rons )  

1 
2 
3 
4 
5 
6 
7 
8 

Backup 
F i l t e r  

346.2 
25.9 
31.3 

61.1 
4.6 
5.5 

44.0 7.8 
73.7 
36.1 
5.9 

13.0 
6.4 
1.0 

1.3 0.23 

1.7 0.37 

TOTAL 566.1 1 0 0 . 0  

-71- 
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100.0 
38.9 
34.3 
28.8 
21.0 
8.0 
1.6 
0.6 

15.0 
9.6 
6.3 
4.5 
2.8 
1.4 
0.90 
0.60 

0.37 ---- 





Table .32  

P a r t i c l e  S i z e  D i s t r i b u t i o n  

Run : 2 

Date : 6-6-80 
Locat ion:  U.S.  Gypsum 
Sampling L o c a t i o n :  ROCK Dryer  I n l e t  
Traverse P o i n t  No. Sampled: Y-13 

( i n .  Hg) 29.77 'bar 
S t a c k  Temp (OF) 172 
Sample Time (min . )  4.0 
Sample Volume (c f )  1.796 
M o i s t u r e  ( %  H20) 9.0 

Meter Temp (OF) 108 
Flow S e t t i n g ,  AH 0.59 
. ( i n .  H20) 

Nozzle  Diameter ( i n . )  0.171 

Sample Flow R a t e  ( a t  s t a c k  c o n d i t i o n s )  : 0.46 cfm 

P l a t e  Cumula t ive  
No. N e t  W t .  P e r c e n t  P e r c e n t  EAD 

(mg) (microns)  

aackup 
F i l t e r  

271.8 54.6 100.0 
38.7 7.8 45.4 
31.3 6.3 37.6 
78.7 15 .8  31.3 
41.2 8.3 15.5 
26.3 5.3 7.2 

6.0 1.1 1 .9  
1.9 0.38 0.8 

15.0 
9.6 
6.3 
4.5 
2.8 
1.4 
0.90 
0 .60  

2.2 0 .42  

TOTAL 498.1 100.0 

0.42 ---- 
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T a b l e  33  

P a r t i c l e  S i z e  D i s t r i b u t i o n  

( i n .  Hg) 29.77 3 'bar Run : 

Date : 6-6-80 S t a c k  Temp (OF) 1 7 2  
Location: U.S. Gypsum Sample T i m e  (min . )  3.0 
Sampling L o c a t i o n :  R o c k  Dryer  I n l e t  Sample Volume ( c f )  1.353 
T r a v e r s e  P o i n t  No. Sampled: Y-13 Moisture ( %  H20) 9 . 0  

Meter Temp (OF) 1 1 0  
Flow S e t t i n g ,  AH 0 . 5 9  

( i n .  H20) 

Nozz le  Diameter ( i n . )  0.171 

Sample Flow Rate ( a t  s tack c o n d i t i o n s )  : 0.46 cfm 

P l a t e  C u m u l a t i v e  
No. N e t  W t .  P e r c e n t  P e r c e n t  

(w)  
1 
2 

B a c k u p  
F i l t e r  

TOTAL 

149.2 
32.3 
36.2 
28.3 
55.6 

5.7 
2.8 
0.9 

1.1 

312.1 

47.8 
10 .3  
11.6 

9.1 
i 7 . 8  

1 .8  
0.9 
0.3 

0.4 

100.0 

1 0 0 . 0  
52.2 
41.9 
30.3 
21.2 

3 .4  
1.6 
0.7 

0.4 

EAD 
- (microns)  , 

15.0 
9.6 
6.3 
4.5 
2.8 
1 . 4  
0.90 
0.60 
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Table 34  

Par t ic le  S i z e  D i s t r i b u t i o n  

( i n .  H g )  2 9 . 6 7  1 'bar Run : 

Date : 6 - 3 - 8 0  S t a c k  Temp (OF) 1 8 4  
L o c a t i o n :  U . S .  Gypsum Sample T i m e  (min.) 1 2 0  
Sampling L o c a t i o n :  R o c k  Dryer  O u t l e t  Sample Volume (cf)  7 2 . 6 6 0  

T r a v e r s e  P o i n t  No. Sampled: X-2 Mois tu re  ( %  H20) 9.0 

Meter Temp ( O F )  l o a  
Flow S e t t i n g ,  A H  1 . 1 5  

( i n .  H20) 

Nozzle  Diameter ( i n . )  0 . 2 3 0  

Sample Flow Rate ( a t  s t a c k  c o n d i t i o n s )  : 0.55 cfm 

P l a t e  Cumulat ive 
No. N e t  W t .  P e r c e n t  P e r c e n t  EAD 

(mg) (mic rons )  

1 
2 
3 
4 
5 
6 
7 
a 

Backup 
F i l t e r  

7 . 1  
0 . 2  
0 . 2  

5 1 . 8  
1 . 5  
1 . 5  

0.7 5 . 1  
1.1 8.0 
1.0 7 . 3  
1 . 3  9 . 5  
0 . 7  5 . 1  

1 . 4  1 0 . 2  

100.0 

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

4 8 . 2  
4 . 1  
2 . 7  
1. a 
1 . 2  ~. 

0.77 
0.39 
0 . 2 3  
0 . 1 4  

1 0 . 2  ---- 
TOTAL 13.7 1 0 0 . 0  
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T a b l e  35 

P a r t i c l e  S i z e  D i s t r i b u t i o n  

( i n .  Hg) 29.97 1 'bar. Run : 

Date : 6-5-80 S t a c k  Temp (OF) 85 
L o c a t i o n :  U . S .  Gypsum Sample Time (min.) 120 
Sampling L o c a t i o n :  B r d .  End Sawing O u t l e t  Sample Volume ( c f )  100.732 
T r a v e r s e  P o i n t  No. Sampled: X - 1  Mois tu re  ( %  HZO) 1.5 

Meter Temp ( O F )  113 

Flow S e t t i n g ,  A H  2.4 
( i n .  H20) 

Nozzle Diameter ( i n . )  0.171 

Sample Flow Ra te  ( a t  s tack c o n d i t i o n s )  : 0.82 cfm 

P l a t e  
No. 

1 
2 
3 

Cumulat ive 
N e t  W t .  P e r c e n t  P e r c e n t  EAD 

(mg) (mic rons )  

8.5 36.9 100.0 11.7 
1.2 5.2 63.1 6.8 
0.5 2.2 57.9 4.7 
0.9 4.0 55.7 3.3 
5.7 24.8 51.7 1.9 
3.2 13.9 26.9 1.0 
1.5 6.5 13.0 0.62 
0.7 3.0 6.5 0.42 

Backup 
F i l t e r  0.8 3.5 

TOTAL 23.0 100.0 
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SUMMARY OF VISIBLE EMISSIONS 

5 
0 
5 
0. 
0 
5 
0 
0 
0 
0 
0 
5 
0 
0 
0 
0 
0 

15 
15 
5 

TABLE 36 
Date: June 3, 1980 T~~~ o f  p l a n t :  Dry Well Board Plant  
Type of Discharge: Stack Locat ion o f  Discharge: No. 4 K e t t l e  Calc iner  Exh 
Height o f  Po in t  o f  Discharge 

0.2 21 
0.0 22 

23 0.2 
0.0 24 
0.0 25 
0.2 26 

27 0.0 
0.0 28 

29 0.0 

30 0.0 

31 0.0 

32. 0.2 

33 0.0 

34 0.0 

35 0.0 

36 0.0 

37 0.0 

38 0.6 

39 0.6 
40 0.2 

- - :2nd l eve l  + 50 f t D e s c r i p t i o n  of Sky: P a r t l y  cloudy 
Wind D i rec t i on :  West Wind Ve loc i t y :  5 mph 
Color o f  Plume: White Detached Plume: Yes 
Observer No. : N/A Durat ion o f  Observation: 5 hrs 48 minutes 
Distance from 'Dbserver t o  D i s w  
D i r e c t i o n  o f  Observer from Oischarge Po in t :  
Height o f  Observation Po in t :  

100 feet  
Southwest Of Stack 
bround Level 

Descr ip t ion  of'Background: Blue sky 

1124 
1400 
1406 
1412 
1418 
1424 
1430 
1436 
1442 
1448 
1454 
1500 
1506 
1512 
1518 
1524 

1536 1530 
0830 
0836 

- 
Set 
lumber - 

1 
2 
'3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1130 
1406 
1412 
1418 
1424 
1430 
1436 
1442 
1448 
1454 
1500 
1506 
1512 
1518 
1524 
1530 
1536 
1542 
0836 
0842 

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

0.4 

0.2 I I  

1' 
S t a r t  

0925 
0930 
0936 
0942 
0948 
0954 
1000 
1006 
1012 
1018 
1024 
io30 
1036 
1042 
1048 
1054 
1100 
1106 
1112 
1118 

1 1 1  II I I 

c 
End 

0930 
0936 
0942 
0948 
0954 
1000 
1006 
1012 
1018 
1024 
1030 
1036 
1042 
1048 
1054 
1100 
1106 
1112 
1118 
1124 

S u m ~ ~ y c i t y  I Set 
Average Number 

opz - 
Sum 

0 
0 
5 
0 
0 
0 
0 
0 
5 
0 
0 
5 
0 
5 
5 
0 
0 
0 
0 
0 

- 
t Y  
Average 

0.0 
0.0 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
0.0 
0.0 
0.2 
0.0 
0.2 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
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SUMMARY OF VISIBLE E M I S S I O N S  Page 2 o f  2 
TABLE 36 continued 

Set 
Number 

June 3, 1980 T~~~ of  p l a n t :  Dry W a l l  Board Plant Date: 
Type o f  Discharge: t a r k  Locat ion o f  0 i s c h a r g e : b  L ~ ~ ~ + i ~  ralriner r rh  
Height o f  Po in t  of 2scharge:Znd leve l  + 50' 
Wind D i rec t ion :  West Wind Ve loc i t y :  5 mph 
Color o f  Plume: White Detached Plume: Yes 
Observer No. : N / 4  Durat ion o f  Observation: 5 hrs  48 minutes 
Distance from abserver t o  Di- 100 feet 
D i r e c t i o n  o f  Observer from Discharge Po in t :  Southwest o f  StacA 
Height o f  Observation Point :  

Desc r ip t i on  o f  Sky:Partly Cloudy 

Ground Level 

T'me OpaGi t y  
S t a r t  End 1 Sum Average 

~ 

Oescr i p t  ion  o f '  Background: Blue Sky 

0 
0 
0 
0 
0 
0 
0 

Number 

4 

7 

9 
10 
11 
12 
13 

a 

20 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

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

TI 
S t a r t  

0842 
0848 
0854 
0900 
0906 
091 2 

0924 
0930 
0936 
0942 

0954 
! r?r?r? 
1006 
1012 
1018 
1024 

0918 

0948 

5 

End 

0848 

0900 
0906 
091 2 

0924 
0930 
0936 
0942 

0954 
1000 
!on6 ~ 

1012 

1024 
1030 

0854 

0918 

0948 

l o l a  

Sketch Showing How Opacity Var ied w i t h  Time: 

21 
22 
23 
24 
25 
26 
27 

29 
30 
31 
32. 
33 
24 = 

35 
36 
37 
38 
39 
40 

28 

Opacity 
( 9 )  

0 Time, Hours 
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SUMMARY OF VISIBLE Enissioris 
TABLE 37 

Set 
Number 

1 
2 
'3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 

Oate: June 5-6, 1980 Type o f  P lant :  Dry Wall Board Plant 
Type O f  Discharge: Stack Locat ion o f  Discharge: Rock Orver 
Height of Poin t  o f  Discharge: 2nd level  + 20' Descr ip t ion  o f  Sky: P a r t l y  Cloudy 
Wind Di rect ion:  West Wind Veloc i ty :  3-5 mph 
Color of Plume: White Detached Plume: Ye5 
Observer No.: N/A Durat ion of Observation: 4 hrs 15 minutes 
Distance from 15 fee t  
D i rec t i on  of Observer from Discharge Point :  
Height of Observation Point :  10 tee t  below stack 
Descr ip t ion o f ' kckg round :  Gray bu i l d ing  

West 

~ ~ ~~ ~ ~~~~~ ~~~ ~~~ - ~~~~~~~ ~ 

T-me OpaFi t y  i Time Oppc I t y  Set 
S t a r t  End Sum Average Number S t a r t  End Sum Average 1 
1810 1815 0 0.0 21 1005 1011 5 0.2 1 
1815 1821 5 0.2 22 1011 1017 0 0.0 ! 

23 1821 1827 0 0.0 
1827 1833 0. 0.0 24 

25 1839 5 0.2 
0.0 26 1839 0 

27 1845 1851 0 0.0 
1833 1845 

28 1851 1857 0 0.0 
1857 1903 0 0.0 

30 1903 1909 0 0.0 
31 1909 1915 5 0.2 

1915 1921 0 0.0 32. 
33 1921 1927 0 0.0 
34 1927 1930 0 0.0 
35 0935 0 0.0 

36 0935 0 0.0 
37 094 1 0947 5 0.2 

Og30 0941 

38 0947 0953 0 0.0 
39 0953 0959 5 0.2 
40 0959 1005 0. 0.0 

; 1017 1023 0 0.0 
1023 1029 0 0.0 
1029 1035 0 
1035 1041 0 

~ 

1041 1047 0 0.0 
1047 . 1053 5 0.2 1 

0 0.0 ! 1053 1055 
1150 1156 0 0.0 
1156 1202 0 0.0 ! 

1202 1208 5 0.2 
1208 1214 0 0.0 
1214 1220 5 0.2 
1220 1226 0 0.0 ! 

0.0 1 1226 1232 0 
1232 1238 10 0.4 1 

1238 1244 0 0.0 
1244 1250 0 0.0 
1250 1256 0 0.0 

E j 
1 
! 

29 

1 

1 

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

0 
0 Time. Hours 
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SUMMARY OF VISIBLE EMlSSIOI1S  
TABLE 37 continued 

Page 2 o f  2 

Date: June 5-6, 1980 Type o f  P lan t :  Dry Wall Board Plant 
Type ot Discharge: Stack Locat ion o f  Discharge: Rock Dryer 
Height o f  Po in t  o f  Discharge:Znd leve l  + 20' Descr ip t ion  o f  Sky: P a r t l y  Cloudy 
Wind D i rec t ion :  West Wind Ve loc i ty :  3-5 mph 
Color o f  Plume: White Detached Plume: Yes 
Observer No. : N/A Durat ion o f  Observation: 4 hrs 15 minutes 
Distance from Qbserver t o  D i s c h a r g e r  
D i r e c t i o n  o f  Observer from Discharge Point :  
Height o f  Observation Point :  10 f t .  below stack 
Descr ip t ion of.Eackground: Gray Bu i ld ing  

15 feet 
West 

Set 
.lumber 

1 
2 
'3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 

15 
16 
17 
18 
19 
20 

. I. 
I - !  

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

T1 
S t a r t  

1256 

1308 
1314 

1302 

~~ 

5 

End 

1302 
1308 
1314 
1320 

s U , ~ ~ ~ c i t y  I Set 
Average Number 

0.0 
0.0 
0.0 
0.2 

~ 

21 
22 
23 
24 
25 
26 
ii 
28 
29 
30 
31 
32. 
33 
34 
35 
36 
37 
38 
39 
40 

Sketch Showing How Opacity Var ied w i t h  Time: 

S t a r t  T 
~ t y  

Average 

Opacity 
(%) 

0 1 h r  -2 hrs ? hrs 4 hrs 

0 Tim.  Hours 

-84-  



SUMMARY OF VISIBLE EMlSSIONS 
TABLE 38 

Set 
lumber 

1 
2 
'3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19  
20 

Date: June 5, 1980 iype of plant: Dry Wall Board Plant 
Type 01 
Height of Point of Discharge: 2nd level Description of Sky: Clear 

Location of Discharge: Board End Sawing 

- 

Time op 
Start End Sum 

1200 1205 0 
1205 1211 0 
121 1 1217 0 
1217 1223 0. 
1223 1229 0 
1229 1235 20 
1235 1241 0 
1241 1247 0 

0 1247 1253 
1253 1259 20 
1259 1305 10 
1305 1311 0 
1311 1317 10 
1317 1323 75 

40 1329 
1410 30 

0 
1323 1415 
1415 1421 
1421 1427 45 
1427 1433 5 
1433 1439 10 

Wind Direction: West Wind Velocity: 5 mpn 
Color of Plume: Wh. I te Detached Plume: Yes 
Observer No. : N/A Duration of Observation: 3 h rs 50 minutes 
Distance from bbserver to O i s c h m  
Direction of Observer from Discharge Point: 
Height of Observation Point: 
Description o f '  Background: Green trees 

90 feet 
Northeast 
.ma Level 

110 
30 

5 
0 

15 
75 
85 
40 
80 
10 
40 
45 

5 
10 
10 
70 
40 
0 
0 

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

4.6 
1.3 
0.2 
0.0 
0.6 
3.1 
3.5 
1.7 
3.3 
0.4 
1.7 
1.9 
0.2 
0.4 
0.4 
2.9 
1.7 
0.0 
0.0 

Sketch 

Opaci 
(%) 

Show 

tY 

: i t y  
Average 

0.0 
0.0 
0.0 
0.0 
0.0 
0.8 
0.0 
0.0 
0.0 
0.8 
0.4 
0.0 
0.4 
3.1 
1.7 
1.3 
0.0 
1.9 
0.2 
0.4 

Set I T 
Number Start 

21 
22 1445 
23 1451 
24 1457 

1503 
1509 

25 
26 

1515 27 
28 
29 
30 
31 
32. 
33 
34 
35 
36 
37 
38 
39 
40 

1600 
1605 
161 I 
1617 
1623 
1629 
1635 
1641 
1647 
1653 
1659 
1705 

le 
End 

1445 
1451 
1457 
1503 
1509 
1515 
1520 
1605 

1617 

1629 
1635 
1641 
1647 
1653 
1659 
1705 
1711 

1611 

1623 

OpaF i ty 
Sum I Average 

ling How ODacitv Varied with Time: 
5.0 

4. 
3. 

2. 

1. 

0 
0 - 1  hr Time, Hours 3 hrs 4 hrs 
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SUMMARY OF VISIBLE EMISSIONS 
TABLE 39 

1308 
1314 
1550 

1601 
1607 

1619 
1625 
1631 

1637 1643 
1649 

1555 

.,." 
1 0 1 J  

oate: June 3, 1980 lype of plant :  Dry W a l l  Board Plant 

Type o f  Discharge: Stack Locat ion of Discharge: Scorinq & Chamberino 
Height o f  Po in t  o f  Discharge: I.-VP~ + ~1 Descr ip t ion  o f  Sky: Par t l v  tlniirlv 
Wind D i rec t ion :  West Wind Ve loc i ty :  5 mDh 
Color o f  Plume: White Detached Plume: Yes 
Observer No. : N/A Durat ion o f  Observation: 3 hours 
Distance from abserver t o  Discharge Point :  50 fee t  
D i rec t i on  o f  Observer from Discharge Point :  South o f  stack 
Height o f  Observation Point :  1 1  f t. below stack 
Descr ip t ion  o f '  Background: Forest 

1314 
1315 
1555 

1607 
1601 

1613 

1625 
1631 
1637 
1643 
1649 
1650 

. c , -  
I " , >  

Set 
lumber 

1 
2 
'3 
4 
5 
6 
7 
8 
9. 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

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

11 
S t a r t  

~~ 

0830 
0835 
0841 
0847 
0853 
0859 
0905 
091 1 
0917 
1200 
1205 
1215 
1220 
!125= 
1232 
1238 
1244 
1250 
1256 
1302 

5 

End 

0835 
0841 
0847 
0853 
0859 
0905 
091 1 
0917 
0922 
1205 
1208 
1220 
1226 
!??L 
1238 
1244 
1250 
1256 
1302 
1308 

240 
260 
31 5 
340 
235 
215 
240 
250 
140 
230 
150 
265 
340 

~ Z f d =  
280 
235 
245 
250 
300 
255 

10.0 
10.8 
13.1 
14.2 
9.8 
9- 0 

10.0 
10.4 

8.8 
9.6 

12.5 
11.0 
14.2 
11.0 ~~ 

11.7 
9.8 

10.2 
10.4 
12.5 
10.6 

21 
22 
23 
24 
25 
26 
27 

29 
30 
31 
32. 
33 

35 
36 
37 
38 
39 
40 

2a 

Z L  

Sketch Showing How Opacity Varied w i t h  Time: 

Op; - 
Sum - 

260 
35 

230 
220 
155 
150 
? 75 
185 
170 
160 
180 
195 
25 

~ 
~~ 

- 

icy 
Average : 

10.8 
8.8 
9.6 
9.2 
6.5 
6.3 
7.3 
7.7 
7.1 
6.7 
7.5 
8.1 
1 .o  

~ ~~ 
~ 

Opacity 
($1 12 

8 

4 

0 

0 Time. Hours 
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Height o f  Point  o f  Discharge:Zn !vel + 20' Descr ip t ion  o f  Sky: Clear 
Wind Di rect ion:  E a s t  Wind Ve loc i ty :  2 mph 
Color o f  Plume: White Detached Plume: Yes 
Observer No.: N/A Durat ion o f  Observation: 3 hrs 
Distance from Qbserver- 20 fee t  
D i rec t i on  o f  Observer from Discharge Point :  
Height o f  Observation Point :  
Descr ip t ion o f '  Background: Forest 

East of stack 
20 f t  below stack 

le 
End 

1455 
1501 
1507 
1513 
1519 
1525 
1531 
1537 
1543 
1549 

- 
Set 

lumber - 
1 
2 
'3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 

Opac i t y  
Sum Average 

0.6 
0.4 

5 0.2 
5 0.2 
5 0.2 
5 0.2 
5 0.2 
0 0.0 
10 0.4 
5 0.2 

10 

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

! 

End 

1250 
1256 
1302 
1308 
1314 
1320 
1326 
1332 
1338 
1344 
1353 
1359 
1405 
1411 
1417 
1423 
1429 
1435 
1441 
1447 

T 
S t a r t  

1245 
1250 
1256 

1308 
1314 
1320 
1326 
1332 
1338 
1348 
1353 
1359 
1405 
1411 
1417 
1423 
1429 
1435 
1441 

1302 

op 
Sum 

10 
20 
15 
10 
10 
10 
20 
15 
15 
20 
20 
10 
20 
15 
5 
5 
20 
10 
15 
5 

Opacity 
0.6 (%I 

:1ty 
Average 

I 
. .  

~ 

0.4 
0.8 
0.6 
0.4 
0.4 
0.4 
0.8 
0.6 
0.6 
0.8 
0.8 
0.4 
0.8 
0.6 
0.2 
0.2 
0.8 
0.4 
0.6 
0.2 

Set 
Number 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
37 
32 
33 
34 
35 
36 
37 
38 
39 
40 

T 
S t a r t  

1450 
1455 
1501 
1507 
1513 
1519 
1525 
1531 
1537 
1543 

Sketch Showing How Opacity Var ied w i t h  Time: 

0 
1 h r  Time, Hours 2 hrs 3 hrs 0 
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SUMMARY OF VISIBLE EMISSIONS 
TABLE 41 

1 
2 
'3 

oate: June 4-5, 1980 Type of Plant: Dry Wall Board Plant 
Type of Discharge: S-tack Location of Discharae: Eaoaaoe t Packinq 

0900 
0905 
091 1 

. .  
Heiaht of Point of Discharge: 

6 
7 
8 
9 
10 
1 1  
12 
!? 
14 
15 
16 
17 
18 
19 
20 

- - - _ _ _  - 2nd level + 25' Description of Sky: Partly Cloudy 
Wind Direction: N/A Wind Velocity: 3 mph 
color of Plume: White ~~ Detached Plume: ~ No 
Observer No. : N/P hours 
Distance from Observer to Discharge Poi..-. 
Direction of Observer from Discharge Point: Northeast of stack 
Height of Observation Point: 2nd level + 25 ft. 

- 

ogzg 
0935 
094 1 
0947 
0953 
1130 
1135 
1141 

1153 
1300 
1305 
1.31 1 
1317 
1323 

n 47 

L Duration of Observation: 3 - n r !  15 feet 

05;; 
0941 
0947 
0953 
0359 
1135 
1141 
1147 
1153 
1159 
1305 
1311 
1317 
1323 
1329 

Description of'Background: Gray Building 

0 
0 
0 
0 
0 
0 
0 
0 
u= 
0 
0 
0 
0 
0 
0 

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

Set I lumber Start 
: I  ty 
Average 

0.0 
0.0 
0.0 
0. 0 
0.0 
n.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
l3.G ~ 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

- 

Set 
Number 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

1 
Start 

0830 
0835 
0841 
0847 
0853 
0859 
1338 
1343 
1349 
1355 
1401 

~ 

le 
E n d  

0835 
0841 
0847 
0853 
0859 
0905 
1343 
1349 
1355 
1401 
1403 

~ 

OP2 - 
Sum 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 

~ 
~ 

tY 
Average 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

- 

~~ ~ 

Sketch Showing How Opacity Varied with Time: 

4.0 
Opacity 

( % I  3.0 

2.0 

1.0 ' 

0 
0 1 h r  Time. Hours hrs 3 hrs 

- 8 8 -  



Table 4 2  

No. 5 Upper and Lower Mixer S t a t i o n s  

Mean f u g i t i v e  emiss ion  v a l u e s  (percent  frequency emiss ion)  f o r  
three  tests a t  each l o c a t i o n  are  presented.  

T e s t  1 

T e s t  2 

T e s t  3 

S i t e  Mean 

T e s t  1 

T e s t  2 

T e s t  3 

S i t e  Mean 

No. 5 Upper Mixer S t a t i o n  

T e s t  Mean 

0.0 

0.0 

0.0 

0.0 

No. 5 Lower Mixer S t a t i o n  

T e s t  Mean 

0.0 

8 .06  

28 .81  

12 .29  

-89- 



Table 43 

S c o r i n g / C h a m f e r i n g  O p e r a t i o n  S t a t i o n  5 

T e s t  1 

T e s t  2 

T e s t  3 

S i t e  Mean 

T e s t  Mean 

0 .0  

0.0 

0.0 

0.0 

I 

P a c k e r  Baghouse  D i s c h a r g e  S t a t i o n  ( B a g g i n g  U n i t j  

T e s t  1 
~~ 

~~ 

~ 

T e s t  2- =~ 

T e s t  3 

S i t e  Mean 

T e s t  Mean 

42.50 

54.2; 

30.56 

42.45 

~ 
~ ~ ~ 

~ ~ - ~ ~ 

~ 

Board  End Sawing Baghouse  I n l e t  S t a t i o n  

T e s t  Mean 

T e s t  1 

T e s t  2 

T e s t  3 

S i t e  Mean 

0.0 

1.25 

0.0 

0.42 
/ 

. .  

I 
-90- 
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RAW TEST DATA 



- ! \  r \ 5 =  \,4:'j<?: 

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

I 1 TRAVERSE 
! POINT 1 FRACTION 1 NUMBER O F  STACK 1.0. STACK 1.0. 

1 Y,Y , t -  1 I 7' \!,-l5 

I L_ ,,I. V' I 

I 
I ' 3  I 1 ' / L  0 

I 

- PLANT 2 s .  & ", -cLI 

DATE . . .  
SAIIIPLING LOCATION 23 4 ti*C-J;- 6 X ? L y L  T k M  Let 
INSIDE O F  FAR WALL TO 

15 '4,' 
INSIDE O F  NEAR WALL TO 

'5 '4 
STACK I.D.. iDlSTANCE A .  DISTANCE Bi 

L -7Jk =60 

O U T S l O E  OF PORT. lDlSTANCE A) 

OUTSIDE OF PORT. (DISTANCE B! ' ' ?/A. " '-I 'A '' 

PRODUCTOF . TRAVERSE POtNT LOCA; ION 
COLUMNS 2 AND 3 FROM OUTSIDE OF PORT 

IT0 NEAREST 1 8 INCH1 ' DISTANCE B (SUM OF COLUMNS 4 B 5) 

' I  
9 'A' 3 %'I \ 3  k+ 
5'/e " sp 3/8 

.. 5 7 L  
I ,  

1 
I 

T 
S' 

t , 
I" 

I 

! 
! 

- 1 

I I , I  

I 
I 

I 

, * I  
J 

NEAREST UPSTREAM DISTURBANCE 
NEAREST DOBNSTREAM DISTURBANCE 
CALCULATOR Lc,rkCs., GL J 

, i i 
I i 

i --- 
I 
! ! 
I 

u- 
SCHEMATIC OF SAMPLING LOCATION 

I 

I i I I r i 

A- 1 



PRELIMINARY V E L O C I T Y  TRAVERSE 

Y +  

Ira,, 

P L A N T  u.5.. 6j w 5 4 -  6 -  
DATE 0 -.&- 8 3 
LOCATION 5f%b* GL& 'cer he, I, yL LkLQi+  D.& 

OPERATORS L'J 'b 4 / JYL.t=&or, 

I I 3/-.. x I1 '/z." STACK 1.0 
BAROMETRIC PRESSURE. in. Hg 
STACK GAUGE PRESSURE, in. HzO 

.z 7 .  
- 0. Rz 

SCHEMATIC OF TRAVERSE POINT LAYOUT 

TRAVERSE VELOCITY STACK 

NUMBER up, 1, in. Hz0 (Ts). "F 

Y - \  . I 9  Zc7 

POINT HEAD TEMPERATURE 

1 .\-I , I  

3 . I 0  3 ,  

y - I - 1  e -LL 7 
I . I t  ., 

d- 

L \ a -  

TRAVERSE VELOCITY STACK 
POINT HEAD TEMPERATURE 
NUMBER b p s ) ,  in.Hz0 (T,). "F , 

. (  

n 

1 
I I 

AVERAGE 

. \  s A- 2 

3 

1. AVERAGE 

., . I 3  



1; 

rc +- 
4 
0 
0 
-t 

LL 
Y 

51 

A- 4 

I , . , . . -  : 

! 
i . -  .... ~ 

'I, - 
- 3 .  

.-, .-, - !.j .:, 

.-. 

i ..:. P 
..:. H 
T !j 

i 



NOMOGRAPH DATA O W  

PLANT '-4.5, G T ~ ~  Lc- cs . 
J \  

DATE.  6 - L - 8 0  

SAMPLING LOCATION -& 4 keCs CL\ c;-Sb %4,4 r,- YZ 

CONTROL B O X  NO. $ 4  .%. LOL L 

CALIBRATE0 PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. H20 

Tmavg. AVERAGE METER TEMPERATURE iAMBIENT+tOnF1.oF 
~ 

Bw, PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE A T  MCEii. In Hg 

STATIC PRESSURE IN STACK. in. HE 

IPm+0.073 a STACK GAUGE PRESSURE in in. H2OI 
~~ 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. "F 

I Apavg. AVERAGE VELOCITY HEAD. in. H20 

MAXIMUM VELOCITY HEAD. in. H20 

\ .% 5 
I 

I rJ 7.h I C FACTOR 

.315 I CALCULATED NOZZLE DIAMETER. in. I 

ACTUAL NOZZLE OIAMETER. in. 

REFERENCE - \p .  in. $0 
-31s + 

A- 3 



LI 
A-5 



4 
I- 
4 
0 
0 
J 

L 
w 

a = 
E 

i . . , .. - . . , 

A- 6 



;I@= T R A V E R S E  P O I N T  L O C A T I O N  F O R  C I R C U L A R  D U C T S  

I I TRAVERSE i 
I POINT FRACTION ' i NUMBER OF STACK I.D. 

.c PLANT E PA - L1. 5 .  GuPs Uy*\ 

IS 7 7 -  
14 

- c;, IC,;, *I,- 2 . c  hc,.u>.t 
., DATE . -.. __ 

SAhlPLlNG LOCATION 5 
INSIDE OF FAR WALL TO 

INSIDE O F  NEAR WALL TO 

STACK 1.0.. [DISTANCE A .  DISTANCE BI 
NEAREST UPSTREAM DISTURBANCE 

/ (  
OUTSIDE OF PORT. (DISTANCE AI 

OUTSlOE OF PORT. (DISTANCE BI 3 '/z P, : * d X  

> E 3  I :> (!)k 
2 i l  

3b" 14* 
- - 7 9 5 9  

PRODUCT OF TRAVERSE POINT LDCA; ION 
COLUMNS 2 AND 3 , FROM OUTSIDE OF PORT 

STACK I.D. (TO NEAREST 1 8 INCH) DISTANCE B (SUM OF COLUMNS 4 A 5) 

I 

I ! 

I I i 

I 

A-7 



PRELIMINARY VELOCITY TRAVERSE 

loo TRAVERSE VELOCITY STACK 
POINT HEAD TEMPERATURE 
NUMBER up, I in.HZ0 (T,, ‘F 

033 278 U 

DATE 

STACK I . D . . - A C  
BAROMETRIC PRESSURE. in. Hg - 9 . C F  __ 
STACK GAUGE 

OPERATORS 

LOCATION a 4  Ke”!?!Q c. ~ ~ ~ ~ ~ u -  E XL4s-4- 

V J L k  wj 
SCHEMATIC OF TRAVERSE POINT LAYOUT 

ab// y (= 
2- ,4t‘ 7 

4 -‘r?8 2-3 y 
t a-j n 

I 

TEMPERATURE 
T R A V E R S E - l x i r T Y  [ POINT 1 HEAD 

I NUMBER up, I .  in. H20 IT& ‘F 

& ....... ..I - 
r I I I 

A- 8 



I- s 
E 
z 

A- 9 



i 
k z 
z 

.c CT 
W 

- 

I- 
W 
-0  

a 
U 

, I I !  

A - I O  



c t I i 
i 

A-1 1 



A-12  



T 
I t t I ! 

- 
I 

A-13 



' J  

I 
s Y- 

> 
Y 
U 
I- < 
0 
A 
2 - 
0% 
0 
0 
Y 

0 
L 
U 
0 
U 
Y 

a 

a 

A-14 
~ 
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i 

rr 
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L 

I- 
- w 

n 
L 

5- 

0 
a 

- 
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SUlil4ARY 
RECORD OF VISISLE EI4ISSIO;6 

G-3-20 
Company tiam 

Type O F  P l a n t  

Hours o f  Observation 2 h3~r0 5; 
Plant Address 5 h0 Observer h c . 4  J ,, E f ? O h L ~  

Type o f  Discharge OTHER 
U 

Discharge Location &'-! i(efl\e C'&c<<er @a?hu>e 

Height o f  Point o f  Discharge Jd (edQ-1 ,& -50 

Observer's Location: 

I 

I 

J d )  
Distance t o  'Di schai'ge Point-%-/L)O 

Height o f  Observation Point , 5 ' M c c j l L ' -  

Direction f i -oni  Disc 

Ba c I: g ro  u n  d Des c r i p t i on - 
\,!eatiier: @  vet 

Wind Direction blind Vclocity rni/hr 

P 1 u m  Ces c j- i p t i  07 : 

Detschzd: a No 

Color: Elack /G> O t h f r  

Plune Dispzrsion k t i ~ v i o i - :  Lo3ping Coning F a n n i n g  
L 2  . . . -  _ _  ~ . .. - 

L o f t i n g  Funigating 0the.r 

Estiiiutcd Distance P l w i e  Visible -3 

A- 17 , 



RECORD Or V I S I B L E  EMISSIONS 

company !lame ~ y ~ ~ k ~ a ~ ~ ~ ~ ~ ~ A  'P lant  Address 5 c) 

Stack Locat ion  o1 F hug Observer's 

: 
1 

Locat ion  90 SW 
Ueather Condit ions $&& C h  LA &, 





A-20 



-A- * 
42  

43 3 44 

)45 

3 57 



f 
C 3  

A-22 
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RCCORD or VISIBLE EMISSIONS 

Stack Locatio 

A-23 



RECORD OF VlSlDLE El.llSSlONS 



RECORD O r  VISIDLE tHlSSIONS 

.- 

A-25 



RrCORO OF VISIBLE EI.IISSIONS 

.. 



... 
SUI.il4AR Y 

R E C O R D  OF VISiSLE EF1ISSIO;~S 

A 
Type OF Plant 

n n 
b n d  Da.2 b'4-90 

Company /lam 

P l a n t  Address 

Type o f  Discharge 

Hours o f  Observation 2 

Discharge Location K&fc d& h2Sb-Q e 
A 

Heiyht o f  Point o f  Dischai-gc 

Observer's Location : 

& 

Distance t o  'Discliaiyc Point - 'fD 
Height o f  Observation Point 

Dirccti'on from Discharge- Point - yd' f l f  2sb-A 
0 

B a c I: r o u n d De s c r i p t i c n 

\*!eather: Clear 6- 603 9ther  , Skv  Color , 7 

blind Veloci v -  
Llind Direction Lcj 

. 

P1 uni? Cesci-i 11 t i  on : 

D?tach?d: @ No 

Color: Elacl: 

P 1 une D i s p i  I' s i 

\!I) i t Othcr 
- - _ _  . - -. 0 . . - .- . . . . .. -- . .. . .i ; 

E h 7 v i 01- : L o 3p i ng 

Lofting Fuinigating 0the.r 

Con i n g Far! n i n g .:, 
,.'! .. 

.:; .. . .. 

/ 
Esti!I!stcd Distance P l u i z  Visible 7 4  

n 

A-27 



A-2a 
1 



RECORD or VISIBLE CHISSIONS 



RCCORU OF VISlOLE EI.IlSSlONS 

4 2  

43 

44 

4s 

16 

47 

' 

4a - 49 

50 

51 

5 2  

53 

54 

55'  

56 

57 

58 

-- , 59 

__ 
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

I 
PROOUCTOF I 

I POINT I COLUMNS 2 AND 3 ! 

PLANT u. 5 % P S h  n.6 
DATE 6-- 4-)# 0 

SAMPLING LOCATION 
INSIDE OF FAR WALL 

INSIDE O F  NEAR WALL TO 

STACK I D .  IOISTANCE A .  DISTANCE BI 

NEAREST 
CALCULATOR 

--S.u & \ b H  
I ,  

OUTSIOE OF PORT.tDlSTANCEAl L b  ‘/4 
O U l S l O E  OF PORT. (DISTANCE BI 3 ” 

23 y4 ” 
NEAREST UPSTREAM DISTURBANCE 2.a ‘ 8  

TRAVERSE POINT LOCA; ION 
FROM OUTSIOE OF PORT 
(SUM OF COLUMNS 4 & 5) 

SCHEMATIC O F  SAMPLING LOCATION 

I I 
I 

I ’  

I - 4 I # ILr I 
! ! s  i . . I 6 9  

2 7/53 5 78 
6 743 I 3 i 

A-32 

I I I 

I ! 
I 

! I 

I 

I 

I - 



PRELIMINARY V E L O C I T Y  TRAVERSE 

1 

PLANT Lh 5 6, -;- L 

LOCATION ok Q-M 6 H. 1- b? 
STACK I 0 
BAROMETRIC PRESSURE. in. Hg 'Z 9 d  L - 3 . 4  

DATE G -?La/ 0 
23254 " * 

STACK GAUGE PRESSURE, in. HZO 

OPERATORS [<to- / J&&- 

.l b 

TRAVERSE VELOCITY STACK 
POINT TEMPERATURE 

4 ,-l 3 f I .13 
Y .7 4 

b 

1 

A-33  

.14 

.7 4 

SCHEMATIC OF TRAVERSE POINT LAYOUT 

AVERAGE 
~ 

TRAVERSE VELOCITY STACK 
POINT TEMPERATURE 
NUMBER 

4 

AVERAGE 



. .  
'- ,. . I  . .  

BAROMETRIC WtSSiiiE AT mETEii. in i i g  

NOMOGRAPH DATA 

?? 7 b  ~ 0- 
' r n  

PLANT 

DATE 

SAMPLING LOCATION e C K  b,, '0. N. 1-e 
CONTROL B O X  NO. Id*&& ,3 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. O F  

AVERAGE VELOCITY HEAD. in. H20 

MAXIMUM VELOCITY HEAD. in. H20 

C FACTOR 

CALCULATE0 NOZZLE DIAMETER. in. 

CALIBRATED PRESSiiRE O i i F E R E N T l A i  ACROSS 
ORIFICE. in. H20  

T s  avg. 190° 

" 7 7  Apavg .  

APrnax. q2 

1.05 

I '  

L 

I I I 

STATIC PRESSURE IN STACK. in. Hg 

(Prnk0.073 x STACK GAUGE PRESSURE in in. H2O) 

A-34 
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TRAVERSE POINT LOCA; ION 
FROM OUTSIDE OF PORT 
(SUM O F  COLUMNS 4 & 51 

! - 
X I  5 " O b 7  2379' 

I 9 79 " a 3, so I 
3 . 7 5 0  I7  % I 21 % I q  

25Ya v . 933  2 i lR 

I 1 TRAVERSE PRODUCT OF 
I POINT 1 FRACTION 
1 NUMBER 

COLUMNS 2 AN0 3 
O F  STACK 1.0. STACK 1.0. (TO NEAREST 1 8 INCHI DISTANCE B 

I 
I 
I 
I 
i 

I q l  
I 

3 I 
I 

I 

I 

I I I I I 



, .. . 
~~ 

PRELIMINARY VELOCITY TRAVERSE 

BAROMETRIC PRESSURE. in. Hg 
STACK GAUGE PRESSURE. in. H20 

OPERATORS SCHEMATIC OF TRAVERSE POINT LAYOUT 

TRAVERSE VELOCITY STACK 
POINT TEMPERATURE 

TRAVERSE VELOCITY STACK 
POINT TEMPERATURE 
NUMBER ! 

.. 

,448 

lz4zzH AVERAGE ' ,  

i 



I .  \. - 4, 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. H20 

NOMOGRAPH DATA 

PLANT 

DATE. 

SAMPLING LOCATION f l O t  D P J W  oLCtlet 
CONTROL B O X  NO. * 4  

A H ,  

STATIC PRESSURE IN STACK. in. Hg 

IPm+0.073 I STACK GAUGE PRESSURE in in. H201 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. "F 

AVERAGE VELOCITY HEAD. in. H20 

MAXIMUM VELOCITY HEAD. in. H20 

AVERAGE METER TEMPERATURE I A M B ~ E N T + ~ O " F ~ . ~ F  I Tmavg. 

p, 

y?m 
$avg. 

Apavp. 

1 p mal. 

T 

PERCENT MOISTURE IN GAS STREAM BY VOLUME I Bwo 

I pm BAROMETRIC PRESSURE AT METER. in  Hg 

lo0 

6% 
i7.7 Is 

29. YZ 

1.0 

81 

4 9 3  
/, 09 C FACTOR 

1 CALCULATED NOZZLE DIAMETER. in. 9 T . A  

ACTUAL NOZZLE DIAMETER. in. 

REFERENCE l p .  in. H20 
. s 
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Type OF Plant LO& $ O a &  Date b- 5-3 o 
Company flame \!5 G,cApu m Hours o f  Observation ['a00 - i q r 9  

J 
Plant Address ShoabT &ck Observer -0.A E R o h - b L  

Type o f  Discharge @ OTHER 

Height o f  Point lif Discharge /n 'A \eve \  DL - 2~ 
Observer' s Location: 

I 
Discharge Location &-, \C %i k t h  

Distance t o  Dischs,'go Point -15 ' 

Height of Observation Point ( 0  ' h $ a ~ ,  dLL 
Directi'on fronr Oischrli-ge Point LL Gt- 

Background Descripticn am L A .  ALcA - ' Llthers\;ShfI,Gky Color 

blind k l o c i t y  3 -4 mi/hr 

\,lea t t le r : C 1 ea r 

-3 '- c;' Est i i i ia tcd Distance P l w i ~  Visible c 
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RECORD or VISIOLE EMISSIONS 



SUI W R Y  
RECORD OF VlSiSLE EI4ISSIO;IS 

Type 0: P l a n t  w& Date 

Company rjam \A% C=, ,05, i-. 
P l a n t  Address sko&:k c J .  

Type o f  Discharge 

Discharge Locat ion  

- 
Hours o f  Observation ,- I b-3- 
Observer +L 

OTHER 

I 
Height  of  Poin t  o f  

Observer ' s Locat ion : 

Distance t o  .Dischsqc!  Po in t  -1S' 
Heigh t  of Observa t ion  P o i n t  ,- 10 ' Qbu3L& 

Dircct'ion f i-om Discharge P o i n t  

- 
OrLF Sky Color 

Background Descr!pticn 

\.!eather: C lea r  &y* . 9ther , 

Wind D j r e c t i o n  WJ blind Vzloci t y  3 -5- rnifhr 

P1 unii Cescri 1) t i  o? : 

D?tach?d: Y c s  

~ 

Color:  Black a \!liite Other 
. . . - -. . . - . . . . . , __ . . . . 

Plu7le  Dispzrs ion  Reli?vior: LoDping Coning Fanning 

LoFting F u n i q a t i n g  0th;' 
/ 

Cst i i i 1a tcd  DiStJoce P l i i ! ~  V i s i b l e  3 5 
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RECORD or VISIBLE EMIssIoNs 

Company flame Date 

'Plant  Address Observer r\k+,c , A  

S t a c k  Locat ion  

Ueilther Condit lons CL\o\ 
Locat ion  





RECORD OF VlSlkLE EIIISSIONS 

Conpany Hame Date &-2 o 
Plant Address Observer q&w\ F_ 
Stack Location Observer's ~ d u s u  

Location A I S  
llcather Conditions t> 
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RECORD OF VISIBLE EMISSIONS 

company !lame US 3u ri\ .5LJ M Date ( , -6  -2 0 
‘ P l a n t  Address S h o d ,  T -4 
Stack Locat ion  -kX\ 

Observer 

C D l y 4 r  r-7 

Locat ion 
Weather Condit ions C\ 0 LA; ,5o(;c\L\Ps 

. 



RrCORD OF VlSlllLE CIIISSIONS 

Stack Locatfon R b C k  fifb 
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TRAVERSE P O I N T  L O C A T I O N  FOR C I R C U L A R  

I I TRAVERSE I 
! POINT FRACTION 
j NUMBER O F  STACK 1.0. 

I 
I I . ('.&e7 

I 3 
I 1 7L-c 
I 4  ( I  5 3 

I 

I 

+ '  , 3 
- 

PLANT L(.S. 6 4 P 5 L I -  - I Ll 

wm.2 LA,? ..rid, 
DATE . . _  
SAMPLING LOCATION _ .  L*C- 13 . 4. &tclrLEr 
INSIDE OF FAR WALL T O  

INSIDE OF NEAR WALL TO 

.- b j 3  ! 5 

OUTSIOE OF PORT. (DISTANCE Ai 

OUTS I D E  OF PORT. (DISTANCE E! 

I J  G 'I 
3" 

f I 72 *' - STACK 1.0.. IDISTANCE A .  DISTANCE Bi 
NEAREST UPSTREAM DISTURBANCE 
NEAREST DOWNSTREAM 
CALCULATOR 

TRAVERSE POINT LOCA; ION PRODUCT OF 1 COLUMNSZAND3 I FROM OUTSIDE OF PORT 
STACK 1.0. (TO NEAREST 1 S INCHI ' I DISTANCEB (SUM OF COLUMNS 4 A 5) 

3 % .' j J :'r 3/+ 3 
I I 2 l / p  5 I/?, 

I I /  i l  by$ 
0. ']'I 

I I D 3/_t I 7 %- 

*, 11 

D U C T S  

t 

! 
I 
I 

1 
I i 

SCHEMATIC OF SAMPLING LOCATION 

I 

I i i 
I I 

I 
-A I 



P R E L I M I N A R Y  V E L O C I T Y  TRAVERSE 

STACK GAUGE 

OPERATORS 31 SCHEMATIC OF TRAVERSE POINT LAYOUT 

TRAVERSE VELOCITY STACK 

NUMBER up, ). in. H20 (TSA "F 
i HEAD I TEMPERATURE 1 POINT POINT HEAD TEMPERATURE STACK I I TRAVERSE I VELOCITY I 

I 

I I 

AVERAGE I 
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. .  

STATIC PRESSURE IN STACK. in. Hg 

(P,+0.073 x STACK GAUGE PRESSURE in in. H201 

RATIO O F  STATIC PRESSURE TO METER PRESSURE 

NOMOGRAPH DATA 

p s  

PLANT 

D A T E .  

C FACTOR 

CALCULATED NOZZLE DIAMETER. in. 

ACTUAL NOZZLE DIAMETER. in. 

REFERENCE i p .  in. H20 
~ ........ 

SAMPLING LOCATION G. & E d  5:cw.%+ c3Je.t 

1.2y 
1650 

,]’?[ 

I I.? 
I .  

- 
CONTROL B O X  NO. 1225 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. HzO 

AVERAGE METER TEMPERATURE rAMBlENT+20°F\.oF Tmavg. 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

I pm 
BAROMETRIC PRESSURE AT METER. in Hg 

T 
Savg. 

AVERAGE STACK TEMPERATURE. “F  

AVERAGE VELOCITY HEAD. in. H20 

MAXIMUM VELOCITY HEAD. in. H20 1 APmax. 

1.06, 
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SUI+&RY 
RECORD OF VISiSLE EI4ISSIO;6 

Type o f  P l a n t  Date (0 -5.3 D L 

Company Nam Hours o f  Observation - kt //I- '- 

P l a n t  Address 

Type o f  Discharge 

Discharge Locat ion ,3nn 

Observer nfW7 I R b G W  

H e i g h t  of Poin t  O f  8Disch i rgc  rd  \we/ 
Observer ' s  Locat ion:  t 

Height of Observat ion Point  SCLd -qo JJJJ-d! 
Dis tance  t o  'Oisctiai-ge Po in t  

Dirccti 'on f r o m  Discharge Po in t  r\& 

- * Sky Color. I,!eatlier: C lea r  Overcast  P a r t l y  Cloudy Q t h e r  . , 

Ba c I:g round Des c r ! p t i  cn -Ld- @,bh 
ul blind Veloc i ty  3 rnilhr 

0 
Wind Di rec t ion  

P 1 uniz Cescr i 1) ti  01 : 

D?tachzd: @ 
Color:  Black 

Pluiw Dispcrsion k l i?v io i - :  Lo3ping C o n i n g  Fanning 

\!bite ' O t h 2 r  
. .. -. . . . . . -. . - . . . . . -_ . . . 

Loft ing Fuinigating Othc*r \ X - ' ~ e * w ,  h~~~ 

b 
. 

E s t i i n a l c d  Distance P l m 2  Vi s ib l e  ,- J'-/o' 
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R E C O R D  or VISIBLE EMISSIO:IS 

Company Name Date b - I  fs 733 
‘ P l a n t  Address Observer (‘@~Lv\ c, &DL 
Stack Locat io  

Ueather Conditions 

A - 7 7  



RCCORD OF VlSlLlLE EIIISSIONS 

Date __ 'b- 5 ,go 
P l a n t  Address Observer fimb~ F , c b 

Observer's 

I.lcather Condit ions f OriyL 

. .  

.. .- 

.. 

- 

~~ . 

L 7 Q  



RECORD or VISIDLE EMISSIONS 

Oa te - _  I - - .  .-, e o  
Observer F,,~,.~F @t,bk- 

Observer's :-,"' t db , f- 
- Company !lame 

'P lant  Address ?L,xb ,\--b c 

Ueather Conditions C f ) Q m -  

. 
Locatton 0 n €  s d  Stack Locat ion &,L ) F  & LL.3 







RCCORO or VISIBLE E M I S S I O N S  

Company flame I (/3 & , A  I;Is:A/w! Date b-<:do 
' P l a n t  Address , 8 h o d v  %6! Observer 2 
Stack LDcation /I A %i h / - Observer's 

Location 
Ueather Conditions d4&4 . 

20 

21 

22 

23 

.I" L-P 

25 

26 

27 

28 

29 

- I 

_ .  
I 

j I 

I .. - 

. .  

- - .- , 
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RECORD Dr V I S I B L E  EMISSIONS 

Observer's 

Company Name 

'P lant  Address 

Stack Locat ion 

Uenther Conditions &, - 





R E C O R D  Or VISIBLE CMlSSIONS 

tonipany Name Date &s-&2 
'Plant Address Observer n,qmr, , f' L176ii i - i  
Stack Locatio Observer ' s 

Weather Conditions 
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SUI;l.lARY 
RECORD OF VISiSLE Et.IISSlO;4S 

Type O F  P l a n t  d& 6jnnhp! Date 6 -3 -20 

Plant Address s k c $  Observer ( h w r ~ ~ ~  ~&.QJI~+ 7 

Height o f  P o i n t  o f  Discharge 2 nd \Pu t \  d ~ , \  20-70' 

Company tiare ( \> G , ~ I x  U t n  Hours o f  Observation bL ' 

v 

Type of Discharge @ OTHER 

Discharge Location S t o r  ;nO, +c-hGz~&~ <,,,a 
J J 

Observer's Location : 

Distance t o  'Discha)-ge Point 

Height of  Observation Point V- (I ' h&d, 5b- 
.v 50 

J.2 
Direction f rom Discharge P o i n t  

Background Descr!pticn -&C + 
a r t l y  C l o u d  Sky Color I,!ea t lie r: C 1 ea r  Other , 

5 mi/hr blind Direction bl ind Vclocity 

P1 u w  Cesci-i 11 t i  on : 

Lktschzd: @ Ilo 

Color: Elac l :  @ Other 

Plune Dispcrsion k I i ? v i o i - :  LoDping  C o n i n g  Fanning 
-.. . . .  - -. . . .~ .. 

L o f t i n g  Fuinigat i ng 0the.r 

Es t i i i ! a t cd  Distance p1wio_ Visible J- 5-io ' 



RCCORl) OF V l S l n L C  EI~llSSIONS 

Conpany tlaine 35 Cc, D\I) Date - h-3-2D 
P l a n t  Address Shon . Observer 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

4 2  

4 3  

44 

- 

. 
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RECORD Of V I S I B L E  EMISSIONS 

Company llarne $\ LC \ DSU ~h Date 

Observer T\a nclh . C) &e,K+LL ‘Plant Address s h h n \  ’ , L d  

! 



RECORD or VISIBLE EMISSIONS 
tonipany ttame u 5 G qc>k- Date (,-3-.dD 

Stack Locatlon scor; nq c c'km-Fe 
Weather Conditions 
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Type 0: Plant L u ) &  Date 6-3-20 
Company tlam [ J 5 G,A m r l d  Hours o f  Observation / h b a .  

P l a n t  Address she, 0 , ' LA 
Type o f  Discharge &&? OTHER 

Observer l?Nnc*;;c k ? C j k k  

Discharge Location 'Kor  r n c r \  $C \(y, m&7 c - I rm 
J 

Height o f  Point o f  Discharge ,A ,A l e u d  d d 2 0  430 ' 
I 

Observer's Location : 
' A  I 'jd w p O  

Distance t o  'Discliargo Point - %I 
Height of Observation Point F IO &l,2& 
Directi'on f r o m  Discharge P o i n t  5b-) 

Background Descr!pticn L i k  (a i t++ w - l . - ,  I - 
\.!eather: Clear Overcast Par t ly  Cloudy Qther  . , Sky Color 

- 
Hind Direction LU CIIZj blind Vflocity s rnilhr 

P l u m  Cescription: 

Ostschzd: @ No 

Color:  Black G a  Other 

Pluioe Dispzrsion k l ~ v i o i - :  Logping Coning Farming 
-. . . . . . . . - . . . . . _- . . . . 

l n f t i n o  Fuiniqating 0the.r 
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RECORD or VISIBLE tnissioNs 
Company flame Date 

' P l a n t  Address Observer 
~ 

Stack Location SC n f I N h  r\ 

Weather Conditions 
Observer's , , / 5  $,dfiL& 3 Location - 0 , &, 

. 



Rr.CORO OF VISIBLE CIIISSIONS 

Coapany Hame Date - 
Plant Address Observer 

Stack Locatjon %-or; flfl bd‘Ykm&’ f . ” )  Observer’s 

Weather Conditions 



RECORD Or VlSIOLE EMISSIONS 

S t a c k  Locat ion  

Ueather Condi 

! 
27 

28 

29 

. .  

- ._ 
f .  
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RECORD or VISIBLE CMISSIONS 

tonipany flame U S  Go  OS^ rn Date 6-3- 9 0 
'Plant Address SkbA L A  Observer ~ 

h u Observer's 
Location - 70' 5 J Stack Locatjon %or L .?C. + C k -  

Ueather Conditions 3kq? 





I 
FUGITIVE EMISSION 

INSPECTION 
I 

c 

Sky Conditions 
r 1 Precipitation 

I Facility Type 

- 
Wind Direction 

Wind Speed 
- 

I 

Emission Source 

I I 
OBSE RVAT IONS Accumulated Accumulated 

Observation Emission 

(Min: Sec) (Min: Sec) 
Time Period Time 

0:oo  --- 0:oo Begin Observation -- 330 - 

End Observation - 
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+ 1 
FUGITIVE EMISSION 

INSPECTION 

Location &-;,a CL Hers 

Company Rep. 
I Affilitation \gnoc SX, 

- -  Date 

- 
Sky Conditions 

Precipitation 
- 

Facility TYPE 

Sketch emission source, indicate observer position relative to source; indicate potential emission points 
and/or actual emission points. 

4 

I - Wind Direction 

Wind Speed I L 

I 
I 

Emission Source 

OBSERVATIONS 

Time 

Accumulated 
Observation 

Period 
(Min :  Sec) 

Accumulated 
Emission 

Time 
(Min: Sec) 

End Obs?rvation 



Company us Gu 'D . \UM 

1 Location n r n  C v&r5 %b* 5 
Company Rep. 

t I 
d 

Sky Conditions 
- I Precipitation 

I Facility Type 
I 

Begin Observation 

Inspector m A p p  \Phi" 
Affilitation W i , L  

- -  Fir3  Date 

** ; 
i Wind Direction i 

Wind Speed 

Emission Source 

End Observation 
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SUIiMhRY 
R E C O R D  OF VISi3LE EI4ISSIO;IS 

.. . 

c 

, Type o f  P l a n t  u& % a d  Date - 1 &s'O 
Company tlaw US GUW Hours o f  Observation 3 
Plan t  Address 3 h o d i  ,.A Observer 

' Type o f  Discharge @ OTHER 

I 
Discharge Location 5 Q c G Q  55n 
Height o f  Poin t  o f  Dischayge 3.' \eG;e\ PlUd 

'I 

Observer 's  Location: 
. .  / 

Distance t o  'oisctiarge Po in t  

Height o f  Observation Poin t  e a01 he~U.\I4& 
'Direct7on f r o m  Discharge P o i n t  

- 20 

Background Descr ip t icn  
L l  

bleather: Overcast  ' P a r t l y  Cloudy Other . , Sky Color 
I 

Wind Directio?'  E a t  Wind Veloci ty  'a mi/hr 

P1 urn? Cescri  1) t i  on : 

Detachsd: @ l o  

Color: Black @ Other  

Plune Dispzrsion Beli?vior: Lo3ping Coning Fanning 
_-__ _. . - .... . - . . - . .  . . . . . . . --. - . . , . . . __ . - . .. -. . . . . -. 

Lof t ing  Fumigating 0the.r 
I 

Estiiiiatcd D i s t a n c e  P l u m  Vis ib le  '? 5 
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RTCORU OF VISIBLE tI.IISSIONS 

Conpany llamc US L p y C r - . .  Date 6 - l O - m  
Plant Address Shofi: &6, Ohscrver 

Stack Locatjnn L Ohs erver  ' s 

Mcather Conditions acê 
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RECORD OF VISIBLE EMISSIONS 

Conipany flame 015 c\um U M  Date  6 -I 040 
Plant  Address ~ y h  & , ' A B  Observer ncl/nh 

-AO' f Observer's 
Locat ion 

Stack Locat ion  ?B?cl L 
Weather Condit ions CQ-k c- 

I 



RrCORll  OF VlSlOLE [IIIS5IONS 

Date -6-[&40 
Observer -F p h w & %  

Conpany llaine 

Plant Address 

Stack location Observer's t d3.fk& 
llcather Conditions 

Location ~ - d  €. 



nrcono OF YlSlflLE C I I I S S I O N S  

Conpany flame 

P l a n t  Address ,%o Obrerver 

Stack Locatlon %G( Qrh. 
I!cather Conditions c b? k 

1 

Observer's 
Location a 2 

i 4s 
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RECORD of VISIBLE EMISSIONS 

Company ttame 0 5 LA ~ S U  m Date I, -9o-Xn 
Plant  Address shnaDdS+O 
Stack Locat ion Wd- Observer's P 

Observer ncp/h6.\ € en&b- (r- 
0 

Lacatfon -,x E 
Weather Conditions r - LeC 



Plant Address 5 hoQ 
-&-\b 

Observer F\/2/h tk 
Observer's ' 02 4 

Location -aao Stack Location 

Weather Condi t l m S  





s 
RECORD Of VISIBLE EMISSIONS 

- -  tonipany !tame I - SS 'S nh) w Date 

P l a n t  Address 5 h b f l 8 L b )  
Stack Location Observer's 

Ueather Conditlons < 

Observer l h  F 

I 



RrCORU OF VISlIILf CIIISSIONS 

Coapany t ime ( 1 *> G l n ~  SU m Date &-lo 40 
P l a n t  Address Observer T\m/hcc. 
Stack Locatlon Observer's 

l lcather Condi tlons 
.__ 
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S UI.iIGR Y 
RECORD OF VISiSLE EIlISSI0;4S 

Type of  P l a n t  Lu& && LQ Date k Y - 2 0  
ttouis o f  Observation I ha =-.- Company tlam US G M  07- 

P l a n t  Address d'z,, &(j  Observer fl&f&zk?&%6-+ 
Type o f  Discharge @ OTHER 

Discharge Location acq,, 
H e i g h t  o f  Point o f  Discharge 

Observer's Coca t ion: 
1 

Distance t o  'Discharge Point */< 
Height  of 

- 
Sky Color 

Direction f i-om Disch?ii-ge P o i n t  

Ba c I: g r o un d De s c r i p t i  cii 

IJe a t he r : . , 

milhr 

C 1 ea r 

CIind Direction blind Vslocity 3 

P1 u w  Cescr i 1) t i  03 : 

D?tach,sd: Ycs& 

Cplor :  elacl: !!I1 i i Other 

rlugle Dispzrsion k l i ~ ~ v i o i - :  L o 3 p i n g  Coning  Facning 
. . . _____. .-- - - _ _  . - - . . . . . . - . . . - . . . . . _- . . . . 

Lofting Funigat i n g  0thc.r 
CstiinaLcd D i s t J n c c  Plii i iz V i s ib l e  + f /  



RECORD or VISIOLE EMrssioNs 

Stack Location 

A - 1 1 1  



Crrnpany time - & 3 5  Date d;-+ -80 
P l a n t  Address Sl?wC) Observer fl& Yt*r\ ROl2K.b- 
Stack Locat lon Observer's 

\!cather Condi ti 

c q  30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

-- 

- 

e 

- 
4a 

49 

50 

51 

5 2  

53 

- 

1 0 
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R K O R D  OF VlSlnLE El.llSSlONS 

toapany tlame - I/ C, Date - -7-90 
Plant  Address Observer f)hL 

I /  f J+=k Stack Location Observer's 
Location - /\ 

A 
U - 

-. . 



RECORD OF V I S I B L E  EfllSSIOaS 

Company lime \ J 5 ' & ~ \ r T L ~ y r 7  Date CO- y-2-a 
' P l a n t  Address Sh&J ,&$ 05s e rver P)@--& I 6  f ? h L  

Observer's r ,  y 3+Ah, 
Locatfon S' f7c 

Stack Locat ion 

Weather Conditf 



SUIW,RY 
RECORD OF VISiSLE EI.l1SSIO;4S 

Type of  P l a n t  - Ju.4 U)d Date 10- 5 - 8 0  
Company Hare (1 ~b 6 u ~ -  Hours o f  Observation I f i  
Plant Address 5h0 d,,Jh..k Observer f ,/?d+'& 
Type o f  Discharge @ OTHER 

Discharge Location 

- 
L G G C i Q t  4 k&e I 

Height of Point G f  0isck;gc 'an4 \e(YdLdoLc*., - 2 5  
Observer's Location: 

Distance t o  'Oischargz Point - (s '  

Height of Observation P o i n t '  

Direct'ion from Dischai-ge P o i n t  

- 
DVE )-:a s t Sky Color 

blind Direction d \ f i n d  Vclocity 2 rnilhr 

Background Descrjpticn 

I,!eatlier: Clear 

- 
P1 u m  Cesc t-i pt i on : 

D2tachZd: Y r s  &) 

Lniting Funigating O t h c y  
, - Cst imtcd  D i s t a n c e  P l w i z  Visible 
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RTCORU OF VISIBLE CIIISSIONS 

P l a n t  Address 

Stack Location 
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RECORD Or VISIBLE fHISSIONS 

Stack Locatio 

24 

2s 

26 

27 

28 

29 

. .  

- ._ 
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- -20 
P l a n t  Address 5 hn Observer 

Observer 's  
Locat ion  s n ~ dk7iaLk Stack Locat ion  b&Scia? rA Qcidc; ?a 

Ncather Condit ions 
// 
I U - 



RECORD or VISIBLE EMISSIONS 
tonipany flame \I c L4 0% 6 Date b- t f d o  

' P l a n t  Address S h o d  mserver ne% L- & 

Observer's - 
J 

Stack Locat ion &.a, 6CAo -~b?XC.lr I nn 

Weather Conditions ' &\$-&_ 



Company us &\/a 5Uy, 

\ h 4  U W I  Location 

Company Rep. 

- - 
J '  J 

Sky Conditions 

Precipitation 

Facility Type 

Sketch emission source, indicate observer position relative to source; indicate potential emission points 
and/or actual emission points. 

Inspector vL! A*,,- 
Affilitation K l e S  k.- 

Date 
I - -  
i 

I 

Wind Speed I 
Wind Direction 

I 

I Emission Source 

End Observation - 
A- 120 



- 
Sky Conditions 

Precipitation - 
Facility Type 

End 05servation 

A-121  

Inspector m 
Co-op whls 4-L ! Affilitation 

Date 6-4-80 - 

1 - Wind Direction 

Wind Speed ! - 
j 

Emission Source 



.. . FUGITIVE EMISSION 

o w  

AclQQ\rL.c\ U& 
Company c>5 Gv6  
Location 

Company Rep. 

- 
Sky Conditions 

Precipitation F 

Facility Type 

Inspector m Annkhdm 
- -  I e-80 b L A +  Affilitation - 

Date 
> >  

I 

I / 

Wind Direction 

Wind Speed - 

Emission Source 

Begin Observation 

30 14'45 

End Observation 



FUGITIVE EMISSION 1 
Company 

Company Rep. L -I. 

) t , 

1 Location 

Sky Conditions 

Inspector Ih ,+ dr/\n 

Date 6-6-g3 - 
Affilitation 

- 
Wind Direction - I Precipitation / I Wind Speed 

I Facility Type Emission Source 
I 

Sketch emission source, indicate observer position relative to source; indicate potential emission points 
and/or actud emission points. 

7 
WeLd 

) BS E R VAT I ON S Accumulated Accumvlated 

Time 
Observation Emission 

Period Time 

Begin Observation 

End Obs?rvation 

(Min: Sec) (Min: Sec) 

lO:Dn 0 :oo 

3: m 0 :oo  

4 Q.'W 0:oO 

&.'W om 
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I 
FUGITIVE EMISSION 

INSPECTION 

Company 05 & b W M  
Location 

Company Rep. 

Sky Conditions 

Precipitation 

Facility Type 

L% Inspector un-l I 

Affilitation I 

I 
Wind Direction 

Wind Speed I 
Emission Source u3 

Sketch emission source, indicate observer position relative to  source; indicate potential emission points 
and/or actual emission points. 

)BSERVATIONS 

Time 

Begin Observation 

End Observation 

Accumulated 
Observation 

Period 
(Win: Sec) 

Accumulated 
Emission 

Time 
(Min: Sec) 
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Company US &psc)+ 
1 Location L O  s, 6' 3rd 

Company Rep. 

Sky Conditions 

I Precipitation 

1 Facility TYPE 

Sketch emissiori source, indicate observer position relative to source; indicate potential emission points 
and/or actual emission points. 

Inspector m Aod~b-, 
Affilitation 

Date - 
Wind Direction 

Wind Speed 

Emission Source b wt-4 Qi-p A SGW> 

Fbs;L\* E 

Lf?Tdb~cAf i@ AccumL!lated 

OBSERVATIONS Accumulated ' 
Observation Emission 

Period Time 
(Min: Sec) (Min: Sec) 

Time 

Begin Observation 

End Observation 

0% F€ 



FUGITIVE EMISSION 
INSPECTION 

1 

Company Rep. 

~ 

Sky Conditions . 
Precipitation c 

Facility T y p ~  

Inspector h #npCek!L..\ 

I Affilitation uJc< .4. 
Date - -  so 

- Wind Direction 

Wind Speed 
- 

Emission Source 

-%etch emission source, indicate observer position relative to source; indicate potential emission points 
i .d /or  actual emission points. 

~ " L D  

'BSE RVAT I ONS Accumulated ~ Accumvlated 
Observation Emission 

Period Time 
(Min: Sec) (Min: Sec) 

Time 



FUGITIVE EMISSION 
INSPECTION I 

Company 0.s pso- Inspector /h Anp\Pbccd.'n? I Location k;r SkJI'br\ OT b w r  Affilttation \ I ) e S S b L  

Date g-3-'d3 Company Rep. 

Accumulated Accumdated 
Emission 

OBS E R VAT IO N S va-bl 
Observation 

Time Period Time 
(Min: Sec) (Min: Sec) 

I 
Sky Conditions 

I Precipitation 

I Facility T y p ~  

Begin Observation 

I Wind Direction 

Wind Speed 

Emission Source 

End Observation 



FUGITIVE EMISSION 
INSPECTION 

1 

Company US G k n t  uw\ 

fvooer 1 XQZ- 
v " Location 

Company Rep. 

Inspector - 
I Affilitation & d - o L  

Date 6-3-80 

- 
Sky Conditions 

Precipitation 
\ 

Facility Type 

Sketch emission source, indicate observer position re!ative t o  source; indicate potential emission points 
and/or actual emission points. - 

(F 

h 

Wind Direction 

Wind Speed 
c 

Emission Source 

OBS E R VAT IO  NS 

Time 

Begin Observation -- 2 1 0  - 

z Lo 

2 130 

25 0 

~ 

End Observation 

Accumulated Accu mu I ated 
Observation Emission 

Period Time 
(Min: Sec) (Min: Sec) 

I*)\ocl --- 0 Id, 

. .  



Gun T V *  Company OS 
Location 

Company Rep. 

\ ~ e c  . 5 fbMr .I 

I 

t - 
Sky Conditions - I Precipitation 

I Facility Typc 
I 

0 BS E R VAT I ONS 

Inspector 1 h D D k b 4 u m  
Affi l i tation \ U J C S & %  

Date 6-3-8 0 

I 

i - 
Wind Direction 

Wind Speed 
- 

Emission Source 

Accumulated Accu m ula ted 
Observation Emission 

Period Time 
(Min: Sec) (Min: Sec) 

Time 

. 

4t 
b e  Fc 

lO!OO o t o o  

-2O!OO O l O O  

Er!zObservation 
A- 129 



1 

FUGITIVE EMISSION 
INSPECTION 

Company us f%D= - urn 

c&.- .- Location k X P f  - &Cf 

Company Rep. 

- - 
/ 

Sky Conditions 

Precipitation 

Facility Type 

I 

Inspector y)? A ~ a l e I 0 4 u  M 

I Affilitation wes4-V- 
6 Date 

I - I 

Wind Direction 

, I  - 
Wind Speed 

Emission Source 

Sketch emission source, indicate observer position re!ative to source; indicate potential emission points 
and/or actud emission points. 

OBSERVATIONS Accumulated Accumi!lated 
Observation Emission 

(Min: Sec) (Min: Sec) 
Time Period Time 

Begin Observation 

8-06?, F 

End Observation - 

I 
I 
! 

I 

! 

1 

I 
I 

I 
! 



1 
,- FUGITIVE EMISSION 

INSPECTION 
I 

Company US C n p  Sb,pr\ 

Location rn7XQC'  %+;o* !7 

I 

Company Rep. 
kJ&V I 

4 

Sky Conditions 
\ I Precipitation 

Facility T y p ~  

Inspector PI A d e k u r r \  

Affilitation WaSL-  

Date 6-3-80 - 
c 

Wind Direction 

Wind Speed 
- 

Emission Source 

kr 

Sketch emission source, indicate observer position re!ative to source; indicate potential emission points 
and/or actual emission points. 

Nok: V Q C C ~ ~  +ipp hcs S''mT.D* 
8-Tkgt vent 1\45 7" La- 

--tnve I 
IBSERVATIONS Accumulated Accumi!lated 

Time Observation Emission 
Period Time 

(Min: S e d  (Min: Src) 

-- 8:30 An\- 0:oo --- O!co Begin Observation 

End Observation 
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- ~.. . . .  . .  . . . . . . . . . - . . .  ~~ . -  . . .  

ANALYTICAL DATA 

P L A N T  5 ' G-\ b5 I..- G .  COh~.lEKlS: 

DATE (, d 1- 0Jo 

SAMPLE TYPE - k'pb 5 P4it\c-L.+ 
\ e , &  3Lw b.u!l- SAMPLINI, LOCATION EC %=* 

\ RUN NUMBtR 

SAMPLE BOX NUMBER ' 
CLEAN UP MAN Aa&s- GLJ 

FRONT HALF 

ACETONE WASH OF NOZZLE. PROBE. CYCLONE I B Y P A S I .  
FLASK. FRONT H A L F  OF FILTER HOLDER 

FILTER NUMBER 2701 5 , .  

2 8 s  r r ,  
ZY'D5.3 -4, 

BACK HALF 

IMPIRGER CONTENTS AN0 W,mR WASH OF 
IMPING~RYCQ"ECTJ~RS, AN0 BACK 
H A L F  C y \ R s ,  

AN 
ACE TON^ SH OF IMPINGERS. CONN 

ACK HALF OF FILTER HOLDE 

MOISTURE 

\ '  s 
b J  C 

IMPINGERS 
FINALVOLUME -'"b %$s - J 7 

L_ INITIAL VOLUME 2 'I 
NET VOLUME - '"I b \ L 4 \ L  

SILICA GEL 
1 
1 
1 

FINAL WEIGHT 
INITIAL WEIGHT 

LABORATORY RESULTS 

2.9\99 CONTAINER O\ 

FRONT HALF SUBTOTAL 53.7465 f g  

m i  

m i  EXTRACTION .- 

m i  

- 
CONTAINER - 
ETHER-CHLOROFORM 7 

- - 
CONTAINER - 

m i  
/ 

BACK HALF SUBTOTAL 
TOTAL WEIGHT 53.74hX p 

TOTAL MOiSTURE-> ; I  ,'L 1 

SUBTOTAL e 



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

ANALYTICAL DATA 

PLANT t\ '& b r  c- 6 COKAEMS. 

DATE &A- Y D J  

SAMPLING LOCATION 

SAMPLE TYPE et% s- 
RUN NUMBLR 

SAMPLE BOX NUMBER 

#4 kk4tc c _ l a L . L  a\.& cu r3- kj  

L 
1 

CLEAN UP MAW ~ . . . / k 5 9 -  6 L b  

FRONT HALF 

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPAS). 
FLASK. FRONT HALF OF FILTER HOLDER 

'BACK HALF 

MOISTURE 

SILICA GEL 
FINAL WEIGHT 0J.P I I 
INITIAL WEIGHT =a I I 
NET WEIGHT 2 I I 

LABORATORY RESULTS 

CONTAINER 0\0\7- s b . 5 3 7 0  ; 

FRONT HALF SUBTOTAL 5' .'L9 697~ 

- - 
m i  

m i .  

m i  

BACK HALF SUBTOTAL m i  

- .  CONTAINER 
ETHER-CHLOROFORM 

- - EXTRACTIOH 

COHTAINER 
c 

TOTAL WEIGHT 

423. B I TOTAL EOISTURE 

S U B T O T l L  D 

8-16 



ANALYTICAL DATA 

FRONT HALF LABORATORY RESULTS 

5 2 . g s o s  {l 
ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS). CONTAINER 01 ’ 

FLASK. FRONT HALF OF FILTER HOLOER 

f’ r.4 635 FILTER NUMBER ,,?&% s/.L. CONTAINER wrq 
2B5y \. 
1/70/6 ‘1 ~ 

FRONT HALF SUBTOTAL ”- ’* rfi: 

BACK HALF 

IMPINGER CONTENTS AN0 WATER WASH OF 
IMPINGEAS. CONNECTORS. AN0 BACK -.. - 

HALF GF FILTER HOLDER - - - .  . 

ACETONE WASH OF IMPINGERS. CONNECTORS. 
ANDBACKHALF OFFILTERHOLDER 

MOISTURE 

me 
- 

CONTAINER - _ _  
ETHER-CHLOROFORM - 

EXTRACTION - - f ig  - 

IMPINGERS I 1  5 

NETVOLUME ’‘ ’ L \ s  

INITIAL WEIGHT *9 D I 
NET WEIGHT 3.1 I I 

FINAL VOLUME b 1 %  

INITIAL VOLUME ‘Lo :I .\= 
SILICA GEL 

FINAL WEIGHT .+ I 1 

5.6. = 3.1 SUBTOTAL e 

- 
CONTAINER m l  . 

BACK HALF SUBTOTAL m; 
d 

TOTAL WEIGHT 5s. 3438’ 

1 4 7 1 . ‘  
TOTAL MOISTURE 

6-17 



c/tc 
ANALYTICAL DATA 

PLANT 5, 6 COKJEMS: 
DATE 6-5- 0&J 
SAMPLING LOCATION * 9 ~ i e N e  ~ I c i ~ e ~  EW durt(et 
SAMPLE TYPE P-. 
RUN NUMBLR 

SAMPLE BOX NUMBER 

f R  
' \  

LABORATORY RESULTS 
F" FRONT HALF 

0 . 0 3 a 3  pI 

P 

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS). CONTAINER U 
FLASK, FRONT HALF OF FILTER HOLDER 

0 . o o s 3  FILTERNUMBER -- a CONTAINER 

FRONT HALF SUBTOTAL 0. 0 9 SZ, 70 

BACK HALF 

I M P I N C E R ~  IMPINCERS. CO NTS AND WA,ZER , AND WASH BACK OF 

HALFOF FILTER DER - . __ 
ACETONE WASH IMPINGERS. CONNECTORS. 

AN0 B K HALF OF FILTER HOLDER 

l30 

MOISTURE 

IMPINGERS 
FINAL VOLUME 
INITIAL VOLUME 0 ml rtEi .".oLumi 

SILICA GEL 
FINAL WEIGHT Lfz2,3, I '  
INITIAL WEIGHT 'foo 0 I 
NET WEIGHT d P I 

SUBTOTAL D 

m i  e CONTAINER 
ETHER-CHLOROFORM - c 

mC 

mC 

m; 

EXTRACTION = - 
CONTAINER 

d BACK HALF SUBTOTAL 

TOTAL WEIGHT (3.0441, p 

TOTALMOISTURE I 6 OL3 c 

8-18 



ANALYTICAL DATA 

PLANT 

O A K  

SAMPLING LOCATION 

I SAMPLE TYPE 
A 

RUN NUMBER c 

CLEAN UPMAN 6 ' 1 ~ ~  er 

FRONT HALF 

SAMPLEBOX NUMBER 

/-tfc/e r 

l 

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASI. 

FILTER NUMBER ,a (-1 
FLASK. FRONT HALF OF FILTER HOLDER 

FIS ul LABORATORY RESULTS 

CONTAINER Q 18 r b 0.003l {t 

CONTAINER 0.004 ' de 

FRONT HALF SUBTOTAL O-O ' 37- P 

BACK HALF 

IMPhW.CONTENTS AND WATER WASH OF 

AN0 BACK HALF OF FILTER H O L D E Y  

cm 
198 

MOISTURE 

1768 IMPINGERS 
FINAL VOLUME 

NET VOLUME ml 
INITIAL VOLUME ml J 7~ 

SILICA GEL &Z.Y,,y 
INITIAL WEIGHT L:; D I 

I 

I I 

FINAL WEIGHT ' I  

NET WEIGHT 
.? . <: . . .~., ,  

SUBTOTAL e 

- 
CONTAINER me. 
ETHER-CHLOROFORM - 

EXTRACTION .me 

m i  

mg 

F CONTAINER - BACK HALF SUBTOTAL 
TOTAL WEIGHT o.o\3t et 

TOTAL MOISTURE 15qO,8 e 

B-19 



. .  
ANALYTICAL DATA 

PLANT C l  . s ,  G- COKJEHTS: 

OATL 6-73 -&U 
SAMPLING LOCATION &9 /<&b col cr l rey- € 

RUN NUMBLR u 
CLEAN UPMAS r ) c P t e r  

SAMPLE TYPE 

1 SAMPLE BOX NUMBER 

FRONT HALF 

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASf). 

FILTERNUMBER 2- 10 
FLASK. FRONT HALF OF FILTER HOLDER 

LABORATORY RESULTS 

CONTAINER 1 024 o . a z \ ' ~  At 

, f g  
o . 0 0 3  I COHTAINER- 

o . O t 4 3  I 
FRONT HALF SUBTOTAL (t 

/ '  

BACK HALF 

NET WEIGHT 3 I 

- 
mc CONTAINER . -. 

ETHER.CHLOROFORM . - 
mg .. EXTRACTION - 

mc - 
COHTAINER 

SUBTOTAL B 

- 
mI BACK HALF SUBTOTAL 

TOTAL WEIGHT 0 .  a7 43 ' 

TOTAL MOISTURE /st2.2 I 



ANALYTICAL DATA 

f RONT H A L F  LABORATORY RESULTS 
l p .  3s-33, 

If' 
FILTERNUMBER 17 0 so CONTAINER 4 7 . L 9 3 7  1; 
ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASSI. CONTAINER 0 I 0 5 4 

FLASK. FRONT HALF OF FILTER HOLDER 

FRONT HALF SUBTOTAL 7.03 68 ' )* 

BACK H A L F  

IMPINCER CONTENTS AN0 WATER WASH OF 
IMPINGERS. CONNECTORS, AN0 BACK - - - 
HALF CF FILTER HOLDER -.. 

ACETONE WASH OF IMPINGERS. CONNECTORS, 
ANOBACKHALF OF FILTERHOLDER 

MOlSTU R E 

IMPINGERS 
FINAL VOLUME 264 ml 

NET VOLUME ml 
INITIAL VOLUME 0 0 ml 

I '  LI 2 . 9  I SILICA GEL 
FINAL WEIGHT 
INITIAL WEIGHT D 1 
NETWEIGHT 3 I I 

CONTAINER - - - .. m i  
ETHER-CHLOROFORM - - - 

EXTRACTION - . -  m l  

CONTAINER m' 
- 
- BACK HALF SUBTOTAL m' 

I I TOTAL WEIGHT 7 .03 .b  R ' '$1 I 

SUB101 A I  B 

TOTAL rOlSTURE . 7'- 7~ 1 

8-2 I 



ANALYTICAL DATA 

PLANT L\ . 5 ips  W k  6 .  COh:,lENTS: 
- - 

D..y cs, L H .  LL9-f 

DATE 

SAMPLING LOCATION $ - o G k  

SAMPLETYPE z p  
RUN NUMBLR 

I 

-L 

SAMPLE BOX NUMBER \ 
CLEAN UP MAN x d " ' C l 3 S  

LABORATORY RESULTS 
0 \ 0 4 L  c t i  .rI 

FRONT HALF 

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS). CONTAINER 4 . 5 - ; 3 7  MI 

FILTER NUMBER 27'1 3 CONTAINER 3 . 7 b 7 +  m i  

FLASK. FRONT HALF OF FILTER HOLOER 

FRONT H A L F  SUBTOTAL 7 .Y 3'r mg 

BACK HALF 

IMPIHGER CONTENTS AN0 WATER WASH OF 
IMPINGEAS. COHNECTORS. AN0 BACK - - 
HALF OF FILTER HOLDER :. - -  

ACETONE WASH OF IMPINGERS. CONNECTORS. 
AND BACK HALF OF FILTER HOLDER 

MOISTURE 

IMPINGERS 
FINAL VOLUME 2L;o ml 

U € l  VULUniE A. 13; 

INITIAL VOLUME -LO a ml  

SILICA GEL 
FINAL WEIGHT d I I 
INITIAL WEIGHT 7 0 0  D t 
NET WEIGHT X.b I t 

S U B T O l l l  g 

8-22 

CONTAINER me . 

EXTRACTION :. - -  me.. 
. .  - ETHER4iLOROFORM 

- 
CONTAINER m i  

BACK H A L F  SUBTOTAL m i  

R . q 3 6 ~ -  ' .me 

- 
,' 

TOTAL WEIGHT 

., 

TOTAL MOISTURE 68.0 e 



ANALYTICAL DATA 

PLANT ., . fit- COKAENTS: 

OAT€ ,-, 

RUN NUMBLR 3 
I SAMPLEBOXNUMBER 

CLEANUPMAN #2L-L-- 

FRONT HALF LABORATORY RESULTS 
3 ( 0 4 8  

ACETONE WASH O f  NOZZLE. PROBE. CYCLONE (BYPASS). CONTAINER 4,7 zs -L  m i  
FLASK. FRONT HALF OF FILTER HOLDER 

4 . 0  1b.C mg FILTER NUMBER 2701 9 CONTAINER O/O Y 8  

m8 FRONT HALF SUBTOTAL .79d 

BACK HALF 

IMPINGER CONTENTS AH0 WATER WASH OF 
IMPINCEAS. CONNECTORS, AN0 BACK 
HALF GF FILTER HOLDER 

ACETONE WASH OF IMPINGERS. CONNECTORS. 
AN0 BACK HALF OF FILTER HOLDER 

MOISTURE 

IMPINGERS 
FINAL VOLUME -=. ml 
INITIAL VOLUME a. ml 
MET VOLUME ml 

SILICA GEL 
FINAL WEIGHT I I '  
INITIAL WEIGHT I I 
NET WEIGHT ID.*  ; I 

SUB1 01 A I  e 

CONTAIHER mi.. 
ETHER4XLOROFORld _ _  

EXTRACTION m i  

CONTAINER m i  

BACK HALF SUBTOTAL m I  

' I' m i  TOTAL WEIGHT %.7 4 a/ 

TOTAL MOISTURE b r.Lf I 



ANALYTICAL DATA 

PLANT u .  3, urn ComENTS: 

- -  
k V d  er 0 CLtjet 

OAIE 

SAMPLING LOCATION floc 
SAMPLE TYPE Par+,.c.u 14t' e 
RUN NUMBLR @ f  

CLEAN UPMAA Pl P e,t-er 
SAMPLE BOX NUMBER L. 

LABORATORY RESULTS FRONT HALF 

, ,: 0 ? \< m i  

.0,3c?? m i  

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPAS). CONTAINER 
FLASK. FRONT HALF OF FILTER HOLDER 

ma FRONT HALF SUBTOTAL - 0 I o  '-! 

BACKHALF - 

IMPINGER CONTENTS AN0 WATER WASH OF - 
IMPINGERS. CONNECTORS, AN0 BACK 
HALF CF FILTER HOLDER - 

ACETONE WASH OF IMPINGERS. CONNECTORS. 
AN0 BACK HALF OF FILTER HOLDER 

- 
m i  __. 

m i  

m i  

CONTAINER - ETHER-CHLOROFORM -- 
EXTRACTION . 

* 

- 
CONTAINER 

~~ 

m i  

m i  

BACK HALF SUBTOTAL , 

L 0 1 0 L f  TOTAL WEIGHT 

L -. , 
MOlSTU R E 

68 
7.c 

NET VOLUME OV ifii ' I >  .A 

rb$ mi FINAL VOLUME 
INITIAL VOLUME m l  

IMPINGERS 

--r 

SILICA GEL 
FINAL WEIGHT t' 1 '  
INITIAL WEIGHT a D L 
NET WEIGHT A t  I 

SUBTOTAL e 

TOTAL ROISTURE 7r.5 I 

8-24 



ANALYTICAL DATA 

PLANT cl L E. 6.44b-m COh:,1EHTS: 

OAT€ (rs- G7 - $4 
SAMPLING LOCATION 

SAMPLE TYPE 
4 

RUN NUMBLR L 
SAMPLEBOX NUMBER 2- 
CLEAN UP MAN A& 

/ 

LABORATORY RESULTS FRONT HALF 
CONTAINER .slay 7' , no? .?  mt 

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASI.  
FLASK FRONT HALF OF FILTER HOLDER 

, oocpb w FILTER NUMBER z ? O I  Z @LosJ) -- 
FRONT HALF SUBTOTAL 8 0 0 4 3  mg 

BACK H A L F  

IMPINGER CONTENTS AN0 WATER WASH OF. 
IMPINGERS. CONNECTORS. AN0 BACK 
HALF OF FILTER HOLDER . - - 

ACETONE WASH OF IMPINCERS. CONNECTORS. 
AN0 BACK HALF OF FILTER HOLDER 

mt 

m i  

m i  

- 
CONTAINER 
ETHER-CHLOROFORM - - L 

EXTRACTION 

CONTAINER 

m i  BACK HALF SUBTOTAL 

m i  TOTAL WEIGHT . no43 

MOlSTU RE 

8,Z 
INITIAL VOLUME C O O  ml - 
NET VOLUME 2 m' 7 s t 2  

c7 Z G 7  mi 
IMPINCERS 

FINAL VOLUME 

SILICA GEL 
I '  
1 

FINAL WEIGHT -3 
NET WEIGHT 3 1  -1 

1 TOTAL MOISTURE 7.r. 5 INITIAL WEIGHT a a n  I 

75:  a SUBTOTAL -D 

?: 

i 

6-25 



ANALYTICAL DATA 

PLANT LJ.4, To&- COKlENTS: 

M o& 
o m  6 A -80 
SAMPLING LOCATI N 

3 
SAMPLE TYPE bM!G 
RUN NUMBLR 

SAMPLE BOX NUMBER 

CLEAN UPMAN E.1 /- 
I 

FRONT HALF LABORATORY RESULTS 

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS). CONTAINER s! ,23.5-0 mC 

-4 , 5 2 - l Z  m t  

FLASK. FRONT HALF OF FILTER HOLDER 

FILTERNUMBER -- (--\ CONTAINER 

FRONT HALF SUBTOTAL . S I  7-2 mg 

BACK HALF 

IMPINGER CONTENTS AND WATER WASH OF. 
IMPINGERS. CONNECTORS, AN0 BACK . -. ::..- 

. 

HALF GF FILTER HOLDER -.. L -  

ACETONE WASH OF IMPINGERS. CONNECTORS. 
AN0 BACK HALF OF FILTER HOLDER 

- 
CONTAINER . m i  
ETHER-CHLOROFORM . I - 

_ _  m c  

CONTAINER mc 

BACK HALF SUBTOTAL m; 

TOTAL WEIGHT IO 12% m: 

EXTRACTION 

& 

i 

IMPINGERS 

?E 

FINAL WEIGHT Zly.3 I I '  
INITIAL WEIGHT a I I 
NET WEIGHT lllf I I 

FINAL VOLUME ml 

L -1 
INITIAL VOLUME 2 & z ~  ml 
NET VOLUME -4- titi - r r  

3 

SILICA GEL 

g -7J. ! S U B T O T l l  

TOTAL MOISTURE 78.1 I 
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ANALYTICAL DATA 

PLANT u.5.  G.+AAlPm COEJEWTS: 

DATE 6 - ~ - S a @  - 
A ?7 

RUN N U M B L R , ~ ,  

CLEAN UP MA% f l  QtO- er  
SAMPLE BOX NUMBER 

FRONT HALF LABORATORY RESULTS 

. t o a ( 3  m; ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS). 

FILTER NUMBER CONTAINER . tjOCl% m l  

CONTAINER -2 
FLASK. FRONT HALF OF FILTER HOLDER 

ma. 
.007 9 FRONT HALF SUBTOTAL 

BACK HALF 

IMPINGER CONTENTS AN0 WATER WASH OF 
IMPINGERS. CONNECTORS, AN0 BACK 
HALF GF FILTER HOLDER 

ACETONE WASH OF IMPINGERS. CONNECTORS. 
AN0 BACK HALF OF FILTER HOLDER 

MOISTURE 
- 2 1  t IMPINGERS 

FINAL VOLUME -EL& ml 

. INITIAL VOLUME 
NET VOLUME 

I 
I 

205 D 
SILICA GEL 

FINAL WEIGHT 
INITIAL WEIGHT I . 
NET WEIGHT 5- I 1 

I ?  E S U B T O T I L  

- 
CONTAINER . .  m L - -  
ETHER-CHLOROFORM - 

EXTRACTION m i  __ 
- 

CONTAINER m 1  

- BACK HALF SUBTOTAL M I  

, eo73 m l  TOTAL WEIGHT 

TOTAL IOISTURE 17 I 
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ANALYTICAL DATA 

SAMPLE BOX NUMBER 

CLEANUPMA# R X l 5 - L  

FRONT HALF LABORATORY RESULTS 

. t c5-3 mt ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASSI. CONTAINER O/O33  
FLASK. FRONT HALF OF FILTER HOLDER 

FILTER NUMBER d a  CONTAINER D m  a b i b 1  mt 

BACK HALF 

IMPINCER CONTENTS ANO WATER WASH OF- 
IMPINCERS. CONNECTORS. AND BACK 
HALF OF FILTER HOLDER 

ACETONE WASH OF IMPINGERS. CONNECTORS. 
AN0 BACK HALF OF FILTER HOLDER 

MOISTURE 

IMPINCERS 
FINAL VOLUME si%?-. ml 
INITIAL VOLUME a ml 

I I\ NETVULUME - I ." m! 

FRONT HALF SUBTOTAL . 0 2 i q  m l  

- mt 4 

CONTAINER 
ETHER-CHLOROFORM - 

EXTRACTION - mx 

m i  
- 

CONTAINER 
- 

BACK HALF SUBTOTAL me 
r i 

. O J I  7 ' 'kc I I TOTAL WEIGHT 

SILICA GEL 
FINAL WEIGHT qi i I '  
INITIAL WEIGHT I 
NET WEIGHT I 

SUBTOTAL 17.L 

TOTAL EOISTURE / 7 A  t 
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ANALYTICAL DATA 

6-A) F A 4  
DATE 

SAMPLING LOCATIO# 

SAMPLE TYPE v- U 
RUN NUMBER 3 
SAMPLEBOXNUMBER 2- 
CLEAN UPMAN Weea-ev 

FRONT HALF LABORATORY RESULTS 

, ,y19! ml 

, h Z L J ~  mg 

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS). CONTAINERLY~Z 
FLASK. FRONT HALF OF FILTER HOLDER 

FILTER NUMBER ( o s )  CONTAINER 

a 3  u I mg FRONT HALF SUBTOTAL 

BACK HALF 

IMPINGER CONTENTS AN0 WATER WASH OF 
IMPINGERj. CONNECTORS. AN0 BACK 
HALF OF FILTER HOLDER - 

ACETONE WASH OF IMPINGERS. CONNECTORS. 
AN0 BACK HALF OF FILTER HOLDER 

- 
CONTAINER mc 
ETHER-CHLOROFORM - - 

EXTRACTION - - -  mC 

CONTAINER mc 
CI 

- 
m1 BACK HALF SUBTOTAL 

1 
I O , ? Y /  . mc TOTAL WEIGHT 

MOISTURE 

203 IMPINGEAS 
FINAL VOLUME - ml 
INITIAL VOLUME Z O n  ml 
NET VOLUME 2 mi 

SILICA GEL 
FINAL WEIGHT D 1 
INITIAL WEIGHT D I 
NET WEIGHT A I I 'I TOTAL MOISTURE / b 6 I 

' !  
e ' .  SUBTOTAL . 
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APPENDIX C 

SAMPLE CALCULATIONS 



June 19, 1980 

Mr. Barry L. Jackson 
Project Manager 
Weston Consultants 
Wes tonway 
West Chester, PA 19380 

Dear Mr. Jackson: 

As discussed d u r i n g  the emission t e s t ing  a t  the U.S. Gypsum plant  i n  
Shoals, Indiana, I am providing you w i t h  the enclosed est imate  of the 
uncontrolled emissions from the p l a n t ' s  board end-sawing operation. 
es t imate  should allow an accurate ca lcu la t ion  of the e f f ic iency  of the 
f a b r i c  f i l t e r  d u s t  co l l ec to r  tested on June 4, 1980. 

I f  you have any quest ions,  please contact me. 

Very t r u l y  yours, 

This 

muid  rA. f* 
Michael A. Palazzolo 
Chemical Engineer 

Encl osu re 

MAP: pkk  

Enclosure 

cc: Tom Nelson, Radian 
Glen DeWolf, Radian 

c- 1 
3024 Pickett Road / Durham, North Carolina 27705 / (919) 493-4574 



Calcu la t ion  of Uncont ro l led  Emissions from Board End-Sawing Operat ion Dur ing  
Emission Tes t ing  a t  the U.S. Gypsum P l a n t  i n  Shoa l s ,  Ind iana  

Data and Assumptions 

1 .  C u t  o f f  each s i d e  of board 
2. Board size: %'' X 4 '  X 1 2 '  
3. Board weight :  1.72 pounds per  s q u a r e  f o o t  
4. 
5. 

C a l c u l a t i o n  of Weiqht Removed per Board 

Volume of d u s t  = 2 (L,") 1 /12  X (v)  1/12  X 4 '  

Density of board = 1.72 1 b / f t  

Board l ine speed a t  1 5 8  feet  pe r  minute 
ID pe rcen t  o f  sawed volume i s  vo ids  

2 2 
X 483 2 f t  

3 = 41.3 l b / f t  
3 3 Weight of c u t t i n g s  per board = 0.0069 f t  (0.90) (41.3 l b / f t  ) 

= 0.256 lb /boa rd  

C a l c u l a t i o n  of Uncont ro l led  Emissions 

Board rate = 1 5 8  f t / m i n  = 13.2 boards  
12  f t / b o a r d  m i  n 

Emission r a t e  = (0.256 lb /boa rd )  13.2 board/min) (60 min/hr)  

= 203 l b / h r  

c-2 



SAMPLE CALCULATIONS 

Test R u n l -  BOARD END-SAWING DISCHARGE DUCT 

1. Volume o f  d r y  gas sampled a t  s tandard cond i t i ons  (68OF. 29.92 
in. Hg), dscf .  

( 'b + 13.6 17.647 x Y x Vm L. 
'm(s t d )  = 

+ 460 ) ( Tm 

'm (s t d )  

17.647 x ,990 x 53.69 x (  30.0 P 50.1E 

( 103 + 460) 

Where: 

'm(std) 

'm 

= Volume of  gas sample measured by t he  d r y  gas meter, 
co r rec ted  t o  s tandard 'cond i t ions ,  dscf .  

Volume o f  gas sample measured by the  d r y  gas meter  a t  
meter condi t i ons ,  dcf. 

= 

= Barometr ic  pressure, in. Hg. 'b 

AH 

'm 

17.647 

= Average pressure drop across t h e  o r i f i c e  meter, 
in. HzO. 

Average d r y  gas meter temperature. OF. 

(5280R) t o  s tandard pressure (29.92 in. Hg), OR/in. Hg. 

= 

= Fac tor  t h a t  inc ludes  r a t i o  o f  standard temperature 

Y = Dry gas meter c a l i b r a t i o n  f a c t o r .  

2. Volume o f  water vapor in t h e  gas sample cor rec ted  to standard cond i t ions ,  scf .  
i 
I 

'w(std) 

'w(std) 

- (0.04707 x Vwc) + (0.04715 x W ) 
ws g 

= (0.04707 12.0 Z + Ca.a4715 x 5.0 1 a .a 
Where: 

'w(std) 

V 

= Volume o f  water  vapor i n  the  gas sample cor rec ted  t o  
standard c o n d i t i o n s ,  s c f .  

= Volume o f  l i q u i d  condensed i n  impingers, m l .  
w c  

c-3 



0.04707 

= 

= Fac tor  which inc ludes  the dens i t y  o f  water 

Weight o f  water  vapor c o l l e c t e d  i n  s i l i c a  gel, g. 

(0.002201 I ~ m l ) ,  the  molecular  weight  o f  water  
(18.0 l b / l b - m l e ) ,  the idea l  gas constant  
C21.85 (in. AgJ (ft3]/(1b-mole) (OR)] : abso lu te  
temperature a t  standard cond i t i ons  (528°R), abso lu je  
pressure a t  standard cond i t i ons  (29.92 in. Hg). f t  / m i .  

0.04715 = Fac to r  which inc ludes  the molecular  weight  o f  water 
(18.0 Ib/ lb-mole),  t h e  i dea l  gas cons tan t  
c21.85 (in. Hg) ( f t j ) / ( l b - m o l e )  (OR)] 
temperature a t  standard cond i t i ons  f5280R), absol Ute 
pressure a t  standard cond i t lons  (29.92 in. Hg), and 
453.6 g/ lb ,  f t3/g.  

abso lu te  

3.  H o i s t u r e  content .  
'w(std) 

"m (s t d )  
+ i. 

Bws 'w(std), 

a .8 
%S = .016  

Where: 

'.8'+ 50.18 

= Propor t i on  o f  water  vapor, by volume, i n  the gas 
stream, dimensionless. Bws 

4. Hole f r a c t i o n  o f . d r y  gas. 

'd - 1 - 6  ws 

a 1 - .016 0.984 'd ' 

Where: 

'd = Hole f r a c t i o n  o f  d r y  gas, dimensionless 

. .  
5. D r y  molecular  weight  o f  Gas stream, Ib/lb-mole. 

nwd = O.440(%CO2) + 0.320 (%a,) + 0.280 (%NZ + % CO) 

c-4 



"d = (0.440 x 0.0 )+ (0.320 x 20.9 +[0.280 ( 79.1 + 0.0 11 

P 28.97 

L. Where: 

"d 

%O2 

ZN2 
%CO 

0.440 

0.320 

0.280 

= D r y  molecular weight, Ib/lb-mole. 

= Percent carbon dixoide by volume, dry basis. 

= Percent oxygen by volume, dry basis. 

= 

- Percent.carbon monoxide by volume, dry basis. 

= 

= - 

Percent nitrogen by volume. dry basis. 

Molecular weight o f  carbon dioxide, divided by 100. 

Molecular weight of  oxygen, divided by 100. 

Molecular weight o f  nitrogen or carbon monoxide, 
divided by 100. 

6. Actual molecular weight of  gas stream (wet basis), Ib/lb-mole. 

MW 5 '=  (MW, x' Md) + [la (1 - Hd)] 
a (28.97 x .984) + [I8 ( 1  - .984 ,] 

MWS 

a 28.80 

I 
Where: 

. =  Molecular weight of wet gas, lb/lb-mole. 

18 - Molecular weight of  water, Ib/lb-moie. 

7. Average velocity o f  gas stream at actual conditions, ft/sec. 
T 

= 85.49 x Cp x (=PI avg. \ 



0 83.1 

Where: 

L. = Average gas stream velocity, ft/sec. 
V S  

85.49 

cP 

Pitot tube constant, ft/sec X 
3 

[(lbllb-mole) 
(OR) (in. H20) 

Pitot tube coefficient, dimensionless. 

= Velocity head o f  stack gas, in H20. 

= Absolute gas stream temperature, R. 

= Absolute gas stack pressure, in. Hg. 

*P 
0 

lS 

pS 

8. Average gas stream dry volumetric flow rates, dscfhin. 

1058.8 x vS x A x fld X Ps 
3 S 

‘s(std) 
l5 

Qs(std) . 
1058.8 x 83.1 x .721 x .984 x 30.01 

( 92 + 460) 
a 

= 3,400. 

Where: 

Qs(std) = Volumetric flow rate of d r y  stack gas, corrected to 
standard conditions, dscfhin. 

L Cross-sectional area of stack, ft . s A 

1058.8 = Factor which includes standard temperature (528OR), 
standard pressure (29.92 in. Hg), and 60 sechin, 
(OR) (sec) ~ . 

(in. Hg) ( m i n l  

9. lsokinetic variation’calculated from intermediate values, percent. 



I 

I 

Where: 

I 

e 

On 

17.316 

2 
x B x Ps x M d  x (Dn) 

vS 

17.316 x (92 + 460) x 50.18 
3 0 . 0 1 ~  .984 x ( . I71 )- 2 83.1 x 64 

104.4 

Percent of isokinetic sampling. 

Total sampling time, minutes. 

Diameter of nozzle, inches. 

Factor which includes standard temperature (528OR), 
standard pressure (29.92 in. 
calculating area of circle 7.rl 

square feet to square inches ( 144) ,  conversion of 
seconds to minutes (60) .  and conversion to 
percent ( l o o ) ,  (in. Hq) (in2) (min) . 

, the formula for 
, conversion of 

HP 
4 

(OR) (ft2) (sec) 

10. Particulate concentration, gr/dscf. 

0.015432 x M, 

- - 
c 1  

Where: 

- - 
- - 

M t  
- 0.01 5432 - 

= 0.002 7.41 
50.18 

0.015432 x 

Particulate concentration, gr/dscf. 

Total weight of particulate caught by train, mg. 

Conversion factor of gr/mg. 

1 1 .  Particulate mass emission rate, Ib/hr. 

PMRt = 0.0085714 x C l  x Qs(std) 

= 0.0085714 x 0.002 x 3,400. = 0.066 
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Where: 

PMR 

0.00857 1 4 

= P a r t i c u l a t e  mass emission r a t e ,  Ib /hr .  

= Conversion fac tor  r e l a t i n g  minutes t o  hours (601, 
grains to pounds (7,000), ( I b )  (min) / (gr)  ( h r ) .  

and 
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APPENDIX D 

EQUIPMENT CALIBRATION RECORDS 



Barometric pressure, Pb --in. Hg 

Box No. ,aa/ 
Dry gas meter 110. 

y = Ratio o f  accuracy o f  wet test meter to dry test meter. Tolerance = 2 0.01 

AH@ = Orifice pressure differential that gives 0.75 cfm o f  air a t  70' F and 29.92 
inches o f  mercury, in. H20. Tolerance - 2 0.15 



Barometric pressure, Pb = - in.  Hg 

Y 

RrtE 
* 1313- 

Box No. 

flry gas meter 110. 

A"@ 

6.0 1 0.431 
8.0 I 0.588 I AV?. Q9dX I 

Y = Rat io  o f  accuracy o f  wet t e s t  nieter to  dry  t e s t  meter. Tolerance = f 0.01 

AH@ - O r i f i c e  pressure d i f f e r e n t i a l  t h a t  gives 0.75 cfm o f  a i r  a t  70' F and 29.92 
inches of mercury. in. KzO. Tolerance - 0.15 

D-2 



3s.. * 3 
Barometric pressure,  Pb = - i n .  H g  
L 

l o  

Ori f i ce  
manonieter 

s e t t i ng ,  
A H ,  

i n .  HZ0 

0.5 

1.0 
2 a  1.5 

'€zf2.0 

6.0 

8.0 
-- 

CdlCl - 

2.0 
4.0 
-- 
6.0 
8.0 

_- 

Y 
Box No. UUTFCh'  2 

Dry gas meter 110. '8B 

t i o n s  

A l l  - 
13.6 

0.0368 

0.0737 
0.147 
0.294 
0.431 
0.588 

--- 

-- 

T- 

y = Ratio of accuracy o f  wet t e s t  meter to  dry t e s t  meter. Tolerance = * 0.01 

AH@ = Orif ice  pressure d i f f e r e n t i a l  t h a t  gives 0.75 cfm o f  a i r  a t  70- F and 29.92 
inches o f  mercury, i n .  H 2 0 .  Tolerance - 0.15 
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a;? Date Box No. 

Barometric pressure, Pb -in. Hg Dry gas meter 110. 
d9.1 8 F 

y = Ratio of  accuracy o f  wet  t e s t  meter t o  dry test meter. Tolerance = f 0.01 

AH@ = Orifice prcssure differential that gives 0.75 cfm o f  air a t  70° F and 29.92 
jnclies of mercury, in. HzO. Tolerance - * 0.15 
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/, 
al,  

Average - .  

AH - 

a t  ions 

I Y 

y = Ratio of accuracy of wet t e s t  meter to dry t e s t  meter. Tolerance = f 0.01 

- -  AH@ = Orifice  pressure d i f ferent ia l  t h a t  gives 0 .75  cfrn o f  a i r  a t  70" F and 29.92 
inclies o f  mercury, in. H20. Tolerance - 2 0.15 
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Box No. x t +  

Dry gas meter fto. 

Y 

Calculations 

AH@ 

I = Ratio o f  accuracy o f  wet test  meter t o  dry te s t  meter. Tolerance - * 0.01 
.., 

AH@ = Orifice pressure differential t h a t  gives 0.75 cfm o f  a i r  a t  7 O O . F  and 29.92 
inches of  mercury. i n .  HzO. Tolerance - 0.15 
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c =  c, = c, = p -.- 

( )= =c  
(0.85)' 

( 
= C  

(0.85)' 

hliiic sct  Alf Reading 

Xoniograph h'oinograpli 4 5 'L 3 

\.24 
0 . \ 0 8  o . \ o 8  o . \ c o  0. \ \  

A/> = 0. I : A/! = I .o Lp = I .o 3.9 5.4 7.5 3#9 7 '4 
A p = o . O l  0, , Q 1 c.1 C. 4 G . \ o L  c . , ~ L  c \ i  

Ap = 10.0: All = 10.0 A p =  1.0 ' \.07 I ,  0 2  \ .06 0.9 9 
Ap = 0.1 o . i o 3  

( h l  C. iY mid D,, siilcs 

M Rc3dinps 
NoinogrJph 2 3 Nomograph4 s 

0.02 0.4  7 c.*3 ads\ 0.4 c .+ 
a .6 I .5 0.4 I500 0.8 8.1 8. b e. b 9 . 0  e. 5 

4.7 4.z t . 8  5 .T 
4.1 0.7 0.25 500 3.0 4 .% 

bU) 'Z \C.  c I ) ! ,  1 s  ("0 AP I - - - - 
w .4 I 2.0 0.5 2500 

0 . 3 1  

0. la0 0.5 0.2 200 0.9 0.64 0 . b 5  0 .  bb 

I .0 0.3 1000 0. I 0 . 3 2  0 - 3 2  6.3 3 0:3 I 0 5.- 

0.62 0 .ib 



T O : m m h /  . RY 0 

22'- - & - J A N E  

-&€L.T-.CA-C-J~Y&9Jh 

The Mettler balances listed below have been serviced 

by our representative on - a y  / W O  

This is to certify that the test weights used are traceable 
to the National Bureau of Standards. 

Mettler identification number of test weights used: 

Mettler calibration date of test weights used: 

National Bureau of Standards test number: 

National Bureau of Standards test date: 

ff Ad 
/ / - 2 9 -  79 

7 3 2  / k 7 0  -.?t 
G - L . 7 8  

Type and serial number of balances serviced: 

A 7fxr&,L 
Mettler Instrument Corporation 
Box 71, Hightstown, NJ 08520 
(609) 448-3000 

4. J%& 
Date of h u e  



w 
LG 
t> 
0 
U 
rn 
LG 
0 

m 

0 
U 

4 
z 
m 

D-9 



KEPORT OF CALIBPL4TION 

Reoding at Temperotun 
Thermometer IPTS-68 

32.050 32.000 
205.000 205.000 
240.000 240.000 
274 -950 275.000 
310.050 310.000 

CZHTiFIED Pi l2CISld l  !JJ:’LITY 
Type of Instrument 

COffeCtiM 
To Be Applied 

-.050 
.ooo . 000 

+.050 - .050 

Catalog NO. 21015 Seriol No. 6p 0961 - 

-. 

If the ~ ~ r s c t i o n  is + the  true temperature is hipher than the indicgted tempercture: if the correct1.m Is - the two t e r n  

pcmturs is lower thon the  indicoted tempemlure. 

The fdlswinp pcro;ro>h c;;!ies to thermsmeters with on ice point. The tc5u:;ted c:rreSioas oxAy provided the ice-point 

If 

:he ice-point reodinp is fcun.? to be h i jhe r  (or IDwer) than s::ted, d l  other r eachgs  will be higher (or lowed by the LOW 

o T w n t .  I f  the thermometer i s  used or tested ot o given t emje ro tu re  shsrtly cfter teinp hected to o higher tem7emhrrr. 

cn error of (minus) 4 . 0 1 ‘  or less; fo r  e?& 10‘ differen:e between the two temperctums. mw b e  inlroduced. 

regling, toLen cfrer expxure for not iezs than 3 d:yr to o tem?eroture of cbTut 75’ C (77’ 0 Is 32.050 

iVe  hereby ccrliv lhat <his rherrnornetcr is  calibrated by comparison i o  “r;;iLin; ;:=7dz?d:’’ v h l e  Drirnary SOuICe Of acEUIaCY WSU in 

pkzinum r e s i m n e  thermomererr calibraied by %he Rzricnal Gureau 01 S:andardr. Ccniinuing x c u r a w  is arrvrcd by periu&sd:i s k  

mining Dvr platinum resistance thermorneierr to h e  National Bureau of S:andards. In addition. inicrrnediaie checks are made against a 

lri2lc poin1 of ~-latcr cell. i) freezing point ol zinc cell. ;nd a treezing point of tin cell. 

. .  

.~ 

17C3D-C R E V .  6 / 7 5  
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PROJECT PARTICIPANTS 

Peter J. Marks 
Vice President 
Laboratory Services 

Barry L. Jackson 
Supervisor 
Air Testing 

David A. Ralston 
Assistant Project Scientist 

Paul D. Meeter 
Assistant Project Scientist 

Nancy R. Robertson 
Senior Laboratory Technician 

Russell P. Frye 
Senior Laboratory Technician 

Martin Appelbaum 
Laboratory Technician 

! 
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econENVIRON mics Divisi n 

econENVIRONomics Division 

econENVIRONomics Di.vision 

econENVIRONomics Division 

econENVIRONomics Division 

econENVIRONomics Division 

econENVIRONomics Division 




