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SUMMARY 

The Emission Measurement Branch of t h e  U.S. Envi ronmenta 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 s o u r c e  t e s t i n g  and a n a l y s i s  program a t  Gold Bond B u i l d -  
ing  P r o d u c t s '  Wilmington, Nor th  C a r o l i n a  gypsum p r o c e s s i n g  
f a c i l i t y  . 
The pr imary  o b j e c t i v e s  of  t h e  t e s t i n g  program were t o  d e t e r m i n e  
co l lec tor  p a r t i c u l a t e  removal e f f i c i e n c i e s ,  and t o  q u a n t i f y  
p a r t i c u l a t e  e m i s s i o n s  t o  t h e  atmosphere from two baghouse-con- 
t r o l l e d  s o u r c e s  a t  t h e  p l a n t  (No. 2 c a l c i d y n e  and rock d r y e r ) .  
T h i s  o b j e c t i v e  was ach ieved  by p e r f o r m i n  a series of three 

baghouse i n l e t  d u c t  and o u t l e t  s t a c k  l o c a t i o n .  I n  a d d i t i o n ,  
v i s u a l  d e t e r m i n a t i o n s  of p l u m e  opac i t ies  were made s i m u l t a -  
neous ly  w i t h  e a c h  pa r t i cu la t e  t e s t  a t  t h e  two s o u r c e  d i s c h a r g e  
p o i n t s  a c o r d i n g  t o  EPA Method g 2  p r o t o c o l .  
A n d e r s o b  cascade impac to r3  t es t  was perf rmed a t  e a c h  

tests were conducted  a t  each of t h e  baghouse i n l e t  l o c a t i o n s .  
I n  a d d i t i o n ,  f r equency  of f u g i t i v e  e m i s s i o n s  (by  EPA Method 
224) w a s  monitored a t  s e v e r a l  p o i n t s  i n  t h e  p r o c e s s i n g  opera-  
t i o n .  

P a r t i c u l a t e  matter and v i s i b l e  e m i s s i o n s  r e s u l t s  are summaried 
a s  f o l l o w s :  

p a r t i c u l a t e  tests u t i l i z i n g  EPA Method 5 9 p r o c e d u r e s  a t  e a c h  

stack e x h a u s t  l o c a t i o n  and t h r e e  Anderso A8 cascade impactor  

A s i n g u l a r  

No. 2 Ca lc idyne  Baghouse I n l e t  D u c t  

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  P a r t i c u l a t e  Emission Rate 
Number Date Grains/DSCF Pounds/Hour 

1 5-19-80 
2 5-20-80 
3 5-20-80 

S e r i e s  Average 

22.0 
21.6 
21.2 - 

I n s t a n d a r d s  of Performance f o r  N e w  S t a t  
o f  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  
1971. 

288. 
284. 
269. 
280. 

ona ry  S o u r c e s , "  - Code 
6 0 ,  Appendix A,  1 8  August 

2Federal Register,  Vol. 39, N o .  219, 1 2  November 1974. 
3 0 p e r a t i n g  Manual f o r  Anderson 2000, I n c . ,  "Mark I11 Par t ic le  
S i z i n g  S t a c k  Sample r s , "  Anderson 2000, I n c . ,  P.O. Box 20769, 
A t l a n t a ,  Georgia .  

4Dra f t  Method, Revised  28 J u l y  1978. 

-1- 
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NO. 2 C a l c i d y n e  Baghouse  O u t l e t  S t a c k  

P a r t i c u l a t e  Maximum 

T e s t  C o n c e n t r a t i o n  R a t e  Opacity 
Number Date Grains/DSCF Pounds/Hour Pe rce n t 

P a r t i c u l a t e  E m i s s i o n  Recorded  

1 5-19-80 0.021 
2 5-20-80 0.024 
3 5- 20- 80 0.026 

Series Average  - 

0.282 5 
0.325 5 
0.335 5 
0.314 - 

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

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  P a r t i c u l a t e  E m i s s i o n  Rate  
Number Date Grains/DSCF Pound s/Hou r 

1 5-21-80 50.7 4,900. 
2 5-22-80 51.9 5,070. 
3 5-22-80 51.2 5,180. 

S e r i e s  Average  - 5,050. 

R o c k  D r y e r  Baghouse O u t l e t  S t a c k  

P a r t i c u l a t e  Maximum 

T e s t  C o n c e n t r a t i o n  R a t e  O p a c i t y  
Number Date Grains/DSCF Pounds/Hour P e r c e n t  

P a r t i c u l a t e  E m i s s i o n  Recorded  

1 5- 21-80 0.027 
2 5-22-80 0.019 
3 5-22-80 0.018 

Series Average  - 

2.69 5 
1.83 5 
1.77 0 
2.10 - 

T e s t  
Number 

1 
2 
3 

S t u c c o  Baghouse O u t l e t  S t a c k  

Date P e r c e n t  
Maximum Recorded  Opaci ty  

5-27-80 15 
5-27-80 10 
5-27-80 5 

-2- 
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The average measured p a r t i c u l a t e  removal e f f i c i e n c y  of t h e  
No. 2 Calcidyne Baghouse was 9 9 . 8 9 % ;  t h a t  of t h e  R o c k  Dryer 
Baghouse was 9 9 . 9 6 % .  

D e t a i l e d  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  d a t a ,  and t e s t  r e s u l t s  a r e  presented  i n  
the  s e c t i o n  " T e s t  R e s u l t s  and D i s c u s s i o n . "  

-3-  
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INTRODUCTION 

The Emission Measurement Branch of t h e  U . S .  Environmental  Pro- 
t e c t i o n  Agency c o n t r a c t e d  Weston t o  conduc t  a s o u r c e  t e s t i n g  
and a n a l y s i s  program a t  Gold Bond B u i l d i n g  P roduc t s '  
Wilmington, North C a r o l i n a  gypsum p r o c e s s i n g  f a c i l i t y .  The 
o b j e c t i v e  of t h e  t e s t i n g  program was t o  measure v a r i o u s  
emiss ion  pa rame te r s  r e l a t i n g  t o  m i l l i n g ,  d r y i n g ,  and packaging 
o p e r a t i o n s  a t  t h e  p l a n t .  

The l o c a t i o n s  tes ted,  p l u s  t h e  number and t y p e s  of tests pe r -  
formed a t  each s i te ,  are l i s t e d  below: 

1. No. 2 Calc idyne  Baghouse I n l e t  Duct 

a. Three  p a r t i c u l a t e  tests by EPA Method 5. 

b. Three  par t ic le  s i z e  d i s t r i b u t i  n tes ts  
by c a s c a d e  impact ion  (Anderso . 

2. No. 2 Calc idyne  Baghouse O u t l e t  S t a c k  

a. T h r e e  p a r t i c u l a t e  tests by EPA Method 5. 

b. One p a r t i c l e  s i z e  d i s t r i b u t ' o n  test  by 

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

c a s c a d e  impact ion  (Anderso A . 
s imul t aneous  w i t h  p a r t i c u l a t e  tests. 

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

a. T h r e e  p a r t i c u l a t e  tests by EPA Method 5. 

b. Three p a r t i c l e  s i z e  d i s t r i b u t i  n tests 
by cascade impact ion  (Anderso If% . 

4.  Rock Dryer Baghouse O u t l e t  S t a c k  

a. T h r e e  p a r t i c u l a t e  tests by EPA Method 5. 

b. One p a r t i c l e  s i z e  
cascade  impact ion  

- 4 -  
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5. 

6 .  

7. 

8. 

9. 

10.  

c. T h r e e  o p a c i t y  t e s t s  by EPA Method 9 
performed c o n c u r r e n t l y  w i t h  p a r t i c -  
u l a t e  tests. 

Board End Sawing 

a. T h r e e  EPA Method 22 f u g i t i v e  emis s ion  tests. 

Score  Wheel 

a. T h r e e  EPA Method 22 f u g i t i v e  emis s ion  tests.  

Admix Conveyor 

a. T h r e e  EPA Method 22 f u g i t i v e  emis s ion  tests.  

F i  be rg  lass Shredder  

a. T h r e e  EPA Method 22 f u g i t i v e  emis s ion  tests.  

V e r m i c u l i t e  Add it i o n  P r o c e s s  

a. One EPA Method 22 f u g i t i v e  emis s ion  test. 

Stucco Baghouse O u t l e t  S t a c k  

a. T h r e e  o p a c i t y  t e s t s  by EPA Method 9. 

A l l  tests were conducted d u r i n g  t h e  period 1 9  through 21 May 
1980 by Weston p e r s o n n e l ,  and were observed  by Mr. Dennis P. 
Holzschuh, EPA T e c h n i c a l  Manager. 

T e s t  da ta  and t e s 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  8 
through 23 of t h i s  r e p o r t .  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 s u l t s  
are shown i n  T a b l e s  24 t h rough  31. Also  inc luded  i n  t h i s  
r e p o r t  a r e  d e s c r i p t i o n s  of t h e  test  l o c a t i o n s ,  tes t  equipment ,  
t e s t  p rocedures ,  and sample recove ry  and a n a l y t i c a l  methods 
used d u r i n g  t h e  tes t  program. Raw tes t  d a t a ,  l a b o r a t o r y  
r e p o r t s ,  sample c a l c u l a t i o n s ,  equipment  c a l i b r a t i o n  records, 
and a l i s t  of p r o j e c t  p a r t i c i p a n t s  are provided  i n  Appendices A 
through E,  r e s p e c t i v e l y .  
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PROCESS DESCRIPTION AND OPERATION 

PLANT DESCRIPTION 

The Gold Bond B u i l d i n g  P r o d u c t s  Wilmington, North C a r o l i n e  p l a n t  
produces wal lboard  from gypsum o r e  mined i n  H a l i f a x ,  Nova 
S c o t i a .  The o r e  is sh ipped  t o  t h e  p l a n t  by ocean-going f r e i g h t -  
e r .  A s i m p l i f i e d  f low diagram f o r  t h e  p r o c e s s  used a t  t h e  
Wilmington p l a n t  is shown i n  F i g u r e  1. Ore s t o c k p i l e d  a t  t h e  
p l a n t  is c rushed  t o  about  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  mois ture .  The d r y  ore i s  f u r t h e r  ground 
t o  about  90 p e r c e n t  minus 100 mesh i n  a g r i n d i n g  m i l l .  The 
ground c r u d e  gypsum, primarily 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), is heated t o  around 571OK (300OF) t o  remove 75 
p e r c e n t  of  i t s  wa te r  of h y d r a t i o n  and t h u s  form ca lc ium s u l f a t e  
hemihydrate (Cas04  - 1/2H20). T h i s  process is known as c a l c i n -  
ing.  The c a l c i n e d  gypsum or s t u c c o  i s  mixed w i t h  s t a r c h ,  water, 
and o t h e r  a d d i t i v e s  t o  form a s l u r r y .  T h e  s l u r r y  i s  sp read  
between two pape r  s h e e t s  and formed i n t o  w e t  wal lboard .  The 
wal lboard is subsequen t ly  d r i e d  i n  a mul t i -deck  k i l n ,  trimmed t o  
t h e  c o r r e c t  s i z e ,  and sh ipped  t o  d i s t r i b u t o r s .  

PROCESS EQUIPMENT TESTED 

The emiss ion  tests conducted a t  t h e  Wilmington p l a n t  are shown 
i n  Table  1. A b r i e f  d e s c r i p t i o n  of t h e  major p r o c e s s i n g  equ ip -  
ment t e s t e d  a t  t h e  p l a n t  i s  provided  i n  t h e  fo l lowing  s e c t i o n s .  

Rock Dryer 

The rock d r y e r  employed a t  t h e  Wilmington p l a n t  i s  a direct-  
f i r e d ,  c o - c u r r e n t  r o t a r y  d r y e r .  A s  c r u s h e d  w e t  gypsum is passed  
through t h e  d r y e r ,  s u r f a c e  moisture is evapora t ed  by h o t  com- 
b u s t i o n  g a s e s .  A schemat i c  diagram of  t h i s  t y p e  of  d r y e r  is 
shown i n  F i g u r e  2. 

Calcidyne Un i t  

The  c a l c i n e r  used a t  t h e  Wilmington p l a n t  is a d i r e c t - c o n t a c t  
f l a s h  c a l c i n e r  of  N a t i o n a l  Gypsum's own p a t e n t e d  des ign .  The  
Calc idyne  u n i t  is a c o n t i n u o u s  c a l c i n e r  i n  w h i c h  gypsum is cal-  
c i n e d  through direct  c o n t a c t  w i t h  h o t  g a s e s .  
gram of t h e  u n i t  is shown i n  F i g u r e  3. 

A schematic d i a -  
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Calcidyne 1 

\ I \  

L h l e t  t o  fabric 
f i l t e r  dust collector 

\ I 1 ff;;ircu- lation 

m 

t o  conveyor 

F i g u r e  3 C a l c i d y n e  F l a s h  C a l c i n e r  
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Stucco Storage and Transfer 

The stucco storage and transfer system used at the plant employs 
conventional screw conveyors and bucket elevators to transfer 
stucco from the Calcidyne units to two 150-ton storage bins and 
from the storage bins to the board forming line. 

Board Forming Line 

The boardline tested at the Wilmington plant is of average size, 
capable of producing about 23  million square meters (250 million 
square feet) of wallboard per year on a half-inch basis. 
process operations tested on the boardline, which include board 
end sawing, paper scoring, accelerator addition, fiberglass 
shredding, and vermiculite addition, are typical of those used 
throughout the gypsum industry. 

The 

EMISSION CONTROLS 

Fabric filter dust collectors are used at the Wilmington plant 
to control gypsum particulate emissions. Dust-laden gases exit- 
ing the rock dryer and the direct contact calciner are vented to 
separate baghouses. Emissions from screw conveyors, bucket 
elevators, and storage bins are vented to two fabric filter dust 
collectors: one collector for transfer and storage of dried 
gypsum or landplaster, and a second collector for transfer and 
storage of calcined gypsum or stucco. Boardline emissions, 
which include emissions from mixing, paper scoring, fiberglass 
shredding, accelerator addition, and board end sawing, are also 
controlled by baghouses. 

Design and operating parameters for the baghouses tested at the 
Wilmington plant are given in Table 2. Design parameters for 
the process units vented to the stucco storage and transfer bag- 
house are given in Table 3 .  The values for process rate and air 
flow given in Table 3 are design values and only approximate 
actual values. 

Normal replacement frequencies and the most-recent replacement 
dates for bags in the dust collectors tested are shown in Table 
4 .  Inspections of the rock dryer baghouse and the stucco trans- 
fer baghouse on May 17 and May 24, respectively, indicated that 
the filter bags were in need of replacement. 
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T a b l e  4 

Bag Replacement S c h e d u l e s  

Process ? 'nit  Last Oate of Normal Eepl acement 
?lame Bag Rep1 acement Frequency 

( r t o n t h s )  

Oirect Contact Calciner 1/20 /80  4-6 

Rock Dryer 5/17/80 9 

Stucco Transfer 5/24/80 1 2  
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P r o c e s s  C o n d i t i o n s  During T e s t i n g  

I n  o r d e r  t o  e n s u r e  t h a t  t h e  rock d r y e r ,  c a l c i n e r ,  and b o a r d l i n e  
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  cond 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  process pa rame te r s  were moni- 
t o r e d .  

A l l  p r o c e s s e s  and e m i s s i o n  c o n t r o l  equipment  were o p e r a t e d  a t  
normal c o n d i t i o n s  d u r i n g  t h e  emis s ion  t e s t i n g  e x c e p t  f o 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  baghouse. T h e  o p e r a t i n g  c o n d i t i o n s  
of  each o f  t h e  p r o c e s s e s  tested a r e  discussed s e p a r a t e l y  i n  t h e  
fo l lowing  s e c t i o n s .  

Rock Dryer 

During t h e  emis s ion  t e s t i n g ,  t h e  rock d r y e r  a t  t h e  Wilmington 
p l a n t  was running a t  i t s  normal  o p e r a t i n g  r a t e ,  producing  30 
t o n s  of d r y  rock p e r  hour .  T h i s  o p e r a t i n g  r a t e  is 60 p e r c e n t  
of t h e  d e s i g n  c a p a c i t y  of t h e  d r y e r .  P r o c e s s  d a t a  col lected 
d u r i n g  t h e  EPA Method 5 t es t  r u n s  i s  shown i n  Tables  5 and 6. 
The ave rage  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 . 2 0  
m i l l i o n  Btu / ton  of d r i e d  rock.  T h e  d ryer  was burn ing  h i g h  sul- 
f u r  No. 6 f u e l  o i l  w i t h  a h e a t i n g  v a l u e  o f  149,100 B tu /ga l lon .  
The t empera tu re  of t h e  rock e x i t i n g  t h e  d r y e r  was approx ima te ly  
155 t o  160OF. T h e  r e s u l t s  of  measurements of t h e  f ree  mois- 
t u r e  c o n t e n t  of  t h e  ore  e n t e r i n g  and e x i t i n g  t h e  d r y e r  are shown 
i n  Tab le  7 .  Due t o  a r a i n s t o r m  t h a t  occu r red  on t h e  even ing  of 
20 May 1 9 8 0 ,  t h e  ore  may have been s l i g h t l y  wetter t h a n  normal  
d u r i n g  t h e  e m i s s i o n  tests on t h e  d r y e r .  T h i s  a d d i t i o n a l  mois- 
t u r e  shou ld  n o t  a f f e c t  t h e  t e s t  r e s u l t s .  T h e  p r e s s u r e  d r o p  
through t h e  f ab r i c  f i l t e r  was c o n s t a n t  a t  2 .5  i n c h e s  of  water. 

Direct Con tac t  C a l c i n e r  

During t h e  emis s ion  t e s t i n g  o f  t h e  d i r e c t  c o n t a c t  c a l c i n e r ,  o r  
Calc idyne  u n i t ,  t h e  c a l c i n e r  was o p e r a t e d  a t  f u l l  c a p a c i t y ,  
r e p o r t e d  a s  7 . 0  t o n s  per hour  o f  c a l c i n e d  gypsum or  s t u c c o  by 
p l a n t  pe r sonne l .  Var ious  p r o c e s s  parameters were moni tored  d u r -  
ing  each of t h e  t h r e e  EPA Method 5 t e s t  runs  on t h e  d i r ec t  con- 
t a c t  c a l c i n e r .  The da t a  show a seven-pe rcen t  i n c r e a s e  i n  t h e  
f u e l  usage  r a t e  between t h e  f i r s t  and second t e s t  runs .  T h i s  
i n c r e a s e  i n  f u e l  usage  is p robab ly  t h e  r e s u l t  of a s l i g h t  change  
i n  t h e  o p e r a t i n g  r a t e  of  t h e  u n i t .  Wilmington p l a n t  p e r s o n n e l  
i n d i c a t e d ,  however, t h a t  t h e  u n i t  was producing  approx ima te ly  
seven  t o n s  per hour d u r i n g  t h e  e n t i r e  t e s t .  O t h e r  p r o c e s s  
p a r a m e t e r s  monitored i n d i c a t e  t h a t  t h e  c a l c i n e r  was o p e r a t i n g  a t  
s t e a d y - s t a t e  c o n d i t i o n s  th roughou t  t h e  t e s t i n g .  T h e  p r e s s u r e  
d r o p  th rough  t h e  f a b r i c  f i l t e r  d u s t  c o l l e c t o r  was c o n s t a n t  
t h roughou t  t h e  t e s t  a t  a v a l u e  of  3.4 i n c h e s  of water. 
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T a b l e  5 

Process Data from t h e  R o c k  Dryer: Run No. 1 

P1 a n t  : Gold Bond 
Locat ion:  Wilmington, N.C. 
Date: 5/21 /EO 

Local 
T i  iiie 

Dryer 
Tempera t u re 

O C  ( O F )  

Fuel 
Usage 

rn3/hr (gal/min) 

10:16 AM 
1l:OG 
11:45 
12:oo PI1 
12:45 

1 :00 
1 :33  

104 (220) 
104 (220) 
104 (220) 
104 (220) 
104 (220) 

104 (220 

0.16 (0.69) 
6.15 (0.66) 
0.15 (0.65) 
0.14 f0 .62)  
0.13 (0.59j 
0.16 (0.69) 
0.15 (0.66) 
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Table 6 

Process Data from the R o c k  D r y e r :  Runs NO. 2 and 3 

P1 a n t :  C~ol d Ilond 
Location: Wi lmi ngton, N.C. 
Date: 5/22/80 

Local 
Tinic 

Dryer 
Temperature 

"C ( O F )  

Fuel 
Usage 

m3/hr (gal/min) 

8: 41 
1o:oo 
11:35 
12:33 

1 : 1 5  PM 
2 : lO  
2: 33 

104 (220)  

i n 4  (220  
104 (220)  
104 (220)  
104 (220)  
104 (220)  

0.1 7 0.76) 
0.1 5 
0.15 (0.67j 
0.14 (0.63) 
0.15 (0.68) 
0.15 (0.67) 
0.14 (0.63) 
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Table 7 

Free Moisture of Gypsum R o c k a  

Wet Rock Dry Rock 

f r e e  water) f r e e  water) 
Date (Irleiaht percent (Weight percent 

5/21 /SO 6.0% 1 .O% 

5/22/ao 7.6% <0.5% 

aFree moisture i s  measured by drying ore sample f o r  one hour  a t  160°F. 

I 
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Stucco  T r a n s f e r  and S t o r a g e  

The t r a n s f e r  and s t o r a g e  system was o p e r a t i n g  a t  normal c a p a c i t y  
dur ing  t h e  emis s ion  t e s t i n g .  One  of t h e  s t o r a g e  b i n s  was three- 
f o u r t h s  f u l l ,  and t h e  o t h e r  was one-ha l f  f u l l .  

An i n s p e c t i o n  f o r  f u g i t i v e  e m i s s i o n s  from each  of  t h e  s o u r c e s  
vented t o  t h e  s t u c c o  t r a n s f e r  baghouse was performed. No v i s -  
i b l e  e m i s s i o n s  were observed  from any of  t h e  s o u r c e s  d u r i n g  t h e  
i n s p e c t i o n .  

T e s t  d a t a  from t h e  stucco t r a n s f e r  and s t o r a g e  baghouse show 
h ighe r -opac i ty  r e a d i n g s  t h a n  expec ted  because t h e  f a b r i c  f i l t e r  
bags had been changed on May 2 4  and were i n  o p e r a t i o n  o n l y  sev-  
e r a l  hours  p r i o r  t o  t h e  t e s t i n g .  T h e  EPA-Method 9 t e s t  on 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 is n o t  r e p r e s e n t a t i v e  of 
normal f a b r i c  f i l t e r  o p e r a t i o n .  The  f i l t e r  bags were no t  i n  
o p e r a t i o n  long enough t o  a l l o w  a f i l t e r  cake t o  form on t h e  bags 
and, t h e r e f o r e ,  were n o t  o p e r a t i n g  a t  maximum e f f i c i e n c y .  

Board End Sawinq 

During t h e  board end sawing t e s t i n g ,  t h e  board l i n e  w a s  running 
r e g u l a r ,  one-half  i n c h  board,  e i g h t  fee t  i n  l e n g t h  f o r  two- 
t h i r d s  of t h e  t e s t i n g ,  and r e g u l a r ,  one-half  i nch  board,  twe lve  
f e e t  i n  l e n g t h  f o r  t h e  remainer  of t h e  t e s t i n g .  The  board l i n e  
was o p e r a t i n g  a t  normal speed d u r i n g  t h e  t e s t i n g .  

Other  P rocess  O p e r a t i o n s  

The remaining p r o c e s s e s  t e s t e d ,  w h i c h  i n c l u d e  paper  s c o r i n g ,  
a c c e l e r a t o r  a d d i t i o n ,  f i b e r g l a s s  s h r e d d i n g ,  and v e r m i c u l i t e  
a d d i t i o n ,  were a l l  t e s t e d  under normal o p e r a t i n g  c o n d i t i o n s .  
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1. U.S. Environmental Protection Agency. Sodium Carbonate 
Industry - Background Information for Proposed Standards. 
Research Triangle Park, North Carolina. EPA-450/3-80-029a. 
p. 3-30. 
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DESCRIPTION O F  PARTICULATE TEST LOCATIONS 

NO. 2 CALCIDYNE BAGHOUSE INLET DUCT 

Two 4 - i n c h  I . D .  t e s t  por t s ,  90° apa r t ,  were i n s t a l l e d  on a 
s t a i g h t  s e c t i o n  o f  t h e  1 2 - i n c h  I . D .  metal s tack  a t  a l o c a t i o n  
t h a t  was 1 2  diameters ( 1 2  f e e t )  downs t r eam and 6 d i a m e t e r s  (6 
f e e t )  u p s t r e a m  f r o m  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 .  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 o f  1 2  t r a v -  
erse p o i n t s .  See F i g u r e  4 f o r  p o r t  and  sampling p o i n t  loca- 
t i o n s .  

NO. 2 CALCIDYNE BAGHOUSE OUTLET STACK 

Two 4 - i n c h  I . D .  t e s t  p o r t s  were placed a t  r i g h t  a n g l e s  on a 
s t r a i g h t  sec t ion  of t h e  11 1 / 4 - i n c h  I . D .  metal s t ack  s e r v i n g  
t h e  baghouse  o u t l e t .  The p o r t s  were l o c a t e d  5.2 d i a m e t e r s  
downstream and 2 d i a m e t e r s  u p s t r e a m  f r o m  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 t a c k  geomet ry  required t h e  use o f  20 sampling 
p o i n t s  (10 per a x i s ) .  F i g u r e  5 i l l u s t r a t e s  po r t  and s a m p l i n g  
p o i n t  l o c a t i o n s .  

ROCK DRYER BAGHOUSE INLET DUCT 

Two 4 - i n c h  t e s t  p o r t s  were placed, 90° apa r t ,  o n  t h e  
25 1 /2  - i n c h  I . D .  d u c t  a t  a l o c a t i o n  w h i c h  was 1 . 0  d i a m e t e r  
downstream and 1 . 0  d i a m e t e r  upstream f rom t h e  n e a r e s t  g a s  
s t r e a m  f l o w  d i s t u r b a n c e .  F o r t y - e i g h t  s a m p l i n g  p o i n t s  ( 2 4  per 
a x i s )  were r e q u i r e d  f o r  t e s t i n g .  S e e  F i g u r e  6 f o r  po r t  and 
sampl ing  p o i n t  l o c a t i o n s .  

ROCK DRYER BAGHOUSE OUTLET STACK 

Two 4 - i n c h  I . D .  t e s t  p o r t s  were i n s t a l l e d ,  900 apa r t ,  on a 
s t r a i g h t  s e c t i o n  o f  t h e  27 1 / 2 - i n c h  I . D .  metal s t ack .  The 
p o r t s  were p l a c e d  5.2 d i a m e t e r s  ( 1 4 3  inches )  downst ream and 1 . 3  
d i a m e t e r s  ( 3 5  i n c h e s )  u p s t r e a m  f rom t h e  n e a r e s t  f l o w  d i s t u r b -  
ance.  EPA Method 1 r e q u i r e d  a minimum o f  32 t r a v e r s e  p o i n t s  
( 1 6  p e r  a x i s )  f o r  p a r t i c u l a t e  s a m p l i n g  a t  t h i s  l o c a t i o n .  See 
F i g u r e  7 f o r  por t  and  sampling p o i n t  l o c a t i o n s .  
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Figure 5 N o .  2 Calc idyne  Baghouse O u t l e t  Stack 
Port  and Sampling P o i n t  Locat ions  
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PARTICULATE SAMPLING TRAINS 

The t es 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  sampling a t  t h e  o u t l e t  
l o c a t i o n s  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  8). 

A s t a i n l e s s  s teel  nozz le  was a t t a c h e d  t o  a hea ted  (-2500F) 
b o r o s i l i c a t e  g l a s s  probe w h i c h  was connec ted  d i r e c t l y  t o  a 
b o r o s i l i c a t e  f i l t e r  holder c o n t a i n i n g  a 9-cm Reeve Angel 900  AF 
g l a s s  f i b e r  f i l t e r .  The  f i l t e r  h o l d e r  was main ta ined  a t  
approximate ly  250°F i n  a hea ted  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 impingers  
w h i c h  were inc luded  i n  t h e  t r a i n  t o  condense t h e  mo i s tu re  i n  
t h e  g a s  s t ream.  E a c h  of t h e  f i r s t  two impingers  c o n t a i n e d  1 0 0  
m l  of d i s t i l l e d  wa te r ,  t h e  t h i r d  was d r y ,  and t h e  f i n a l  
impinger c o n t a i n e d  200 grams of  d r y  preweighed 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  impingers  were modif ied Greenburg-Smith 
t y p e s ;  t h e  second was a s t a n d a r d  Greensburg-Smith impinger.  
A l l  impingers  were main ta ined  i n  a c rushed  ice ba th .  A n  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 empera tu re  was measured by means of a c a l i b r a t e d  
Type K thermocouple  wh ich  was connec ted  t o  a d i r e c t  r eadou t  
pyrometer.  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 us ing  a c a l i b r a t e d  "S"- type p i t o t  
t u b e  provided  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  sam- 
p l i n g  probe. Gas s t r e a m  composi t ion  ( c a r b o n  d i o x i d e ,  oxygen,. 
and carbon monoxide c o n t e n t )  was de t e rmined  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 a c k  g a s  samples.  

F igu re  9 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. 2 
Calc idyne  and Rock Dryer Baghouse i n l e t  sites. T h e  t e s t  t r a i n  
shown is i d e n t i c a l  t o  t h e  one j u s t  d e s c r i b e d ,  e x c e p t  a r i g i d  
g l a s s  connec t ion  is used  between t h e  back ha l f  of t h e  f i l t e r  
ho lder  and t h e  f i r s t  impinger ,  r a t h e r  t h a n  t h e  f l e x i b l e  vacuum 
tub ing .  

8 
I 
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PARTICULATE S I Z E  D I S T R I B U T I O N  SAMPLING APPARATUS 

A s t a i n 1  ss s t e e l  n o z z l e  w a s  connec ted  d i r e c t l y  t o  an 8 - s t a g e  

t i c l e s  acco rd ing  t o  t h e i r  e f f e c t i v e  aerodynamic p a r t i c l e  diam- 
eters.  A g l a s s  f i b e r  f i l t e r  was used t o  c a p t u r e  any pa r t i c l e s  
t h a t  passed  through t h e  impactor  s u b s t r a t e s  t o  permit t h e  meas- 
urement of t o t a l  p a r t i c u l a t e s .  T h e  f i l t e r  ho lde r  was main- 
t a i n e d  a t  s t a c k  t e m p e r a t u r e  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 impingers  wh ich  were 
inc luded  i n  t h e  t r a i n  t o  condense t h e  moi s tu re  i n  t h e  g a s  
s t ream. A l l  impingers  were ma in ta ined  i n  a crushed  ice ba th .  
An  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 i g u r e  1 0 ) .  

Anderso rf5 cascade  impact ion  d e v i c e  w h i c h  s e p a r a t e d  t h e  p a r -  
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TEST PROCEDURES 

PRELIMINARY TESTS 

P r e l i m i n a r y  tes t  da ta  were o b t a i n e d  a t  each sampling l o c a t i o n .  
S t a c k  geometry measurements were recorded  and sampling 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 per- 
formed a t  each t e s 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  de t e rmine  v e l o c i t y  
p r o f i l e s .  A c h e c k  f o r  t h e  p r e s e n c e  or absence of c y c l o n i c  f l o w  
was conducted a t  each 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 ack  g a s  t e m p e r a t u r e s  were observed  w i t h  a d i rec t  r eadou t  
pyrometer equipped w i t h  a chromel-alumel thermocouple. 

P re l imina ry  test d a t a  was used f o r  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 rocedures .  

C a l i b r a t i o n  of  t h e  probe n o z z l e s ,  p i t o t  t u b e s ,  me te r ing  sys -  
tems, probe  heaters, temperature gauges ,  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 Method 5 test  pro-  
c e d u r e s  (see Appendix D f o r  c a l i b r a t i o n  r e c o r d s ) .  

FORMAL TESTS 

No. 2 Calc idyne  Baghouse I n l e t  Duct 

A series of three tests was conducted a t  t h e  No. 2 Calc idyne  
Baghouse i n l e t  d u c t  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 n t e r i n g  t h e  baghouse. Twelve t r a v e r s e  
p o i n t s  ( s i x  per p o r t  a x i s )  were sampled f o r  5 minu tes  each, 
r e s u l t i n g  i n  a t o t a l  t e s t  time of  60 m i n u t e s .  

During p a r t i c u l a t e  sampling,  g a s  s t r e a m  v e l o c i t i e s  were meas- 
ured 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  
s t ream a d j a c e n t  t o  t h e  sampling 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 observed  immediately a f t e r  p o s i t i o n i n g  t h e  
nozz le  a t  each p o i n t ,  and sampling ra tes  were ad jus ted  t o  main- 
t a i n  i s o k i n e t i c  sampling.  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  
monitored 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  t h e  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 recorded  a t  each 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  
pe r iods .  L e a k  checks  were performed accord ing  t o  EPA Method 5 
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 run and/or component 
change. Tables 0 and 9 present a summary of t e s t  d a t a  f o r  e a c h  
of t h e  three runs.  Test  r e s u l t  summarizat ion a p p e a r s  i n  T a b l e s  
1 6  and 17 .  
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One sampling p o i n t  l o c a t e d  a t  a s i t e  of  ave rage  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  da ta  f o r  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 i n g .  The g a s  stream 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  20 seconds  w h i c h  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  samples  f o r  a n a l y s i s  w i t h o u t  ove r load ing  t h e  f i l t e r  
s u b s t r a t e s .  Sample volume, t e m p e r a t u r e ,  and p r e s s u r e  d a t a  were 
recorded  d u r i n g  sampling. See Tables  24 through 26 f o r  d i s t r i -  
b u t i o n  p l o t s .  

No. 2 Calc idyne  Baqhouse O u t l e t  S t a c k  

Three Method 5 te.sts were performed a t  t h e  baghouse o u t l e t  
stack. F o r t y  t r a v e r s e  p o i n t s  (20  p e r  a x i s )  were sampled f o r  3 
m i n u t e s  each, y i e l d i n g  a 120-minute t es t  p e r i o d  f o r  t h e  f i r s t  
t es t  run;  f o r  t es t  r u n s  two and t h r e e ,  20 t r a v e r s e  p o i n t s  ( 1 0  
p e r  a x i s )  were sampled f o r  5 minu tes  e a c h ,  y i e l d i n g  a 100-minute 
t e s t  p e r i o d .  W i t h  t h e  p e r m i s s i o n  of  t h e  A d m i n i s t r a t o r ,  t h e  
nozz le  s i z e  was i n c r e a s e d  from 0.195 i n c h  t o  0.225 i n c h  d u r i n g  
t e s t  r u n s  two and three. The l a r g e r  n o z z l e  e n s u r e s  s u f f i c i e n t  
sample c o l l e c t i o n ,  bu t  a l l o w s  for a r e d u c t i o n  i n  test  time from 
1 2 0  minutes  f o r  t h e  f i r s t  t e s t  t o  100  minutes  f o r  t h e  second and 
t h i r d  tests. 

Sampling p rocedures  were i d e n t i c a l  t o  those  p r e v i o u s l y  de- 
scribed. Tables  1 0  and ll show t h e  t e s t  d a t a  summaries, and 
T a b l e s  18  and 1 9  p r e s e n t  tes t  r e s u l t s .  

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  sample was c o l l e c t e d  i s o k i n e t -  
i c a l l y  a t  a p o i n t  of  average  v e l o c i t y  ove r  a 60-minute p e r i o d .  
Sample volume, t empera tu re ,  and p r e s s u r e  d a t a  were recorded  
every  5 minutes  d u r i n g  sampling. See  T a b l e  21 f o r  p a r t i c l 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  obse rve r  acco rd ing  t o  EPA Method 9 p rocedures  d u r i n g  t h e  
three par t icu la te  tes t  runs .  Summaries of  r e s u l t s  are p r e -  
s en ted  i n  Tables  32 and 33. 

Rock Dryer Baghouse I n l e t  Duct 

Three t e s t  r u n s  were conducted by EPA Method 5 p r o c e d u r e s  a t  
t h e  i n l e t  t o  t h e  Rock Dryer Baghouse. A t o t a l  of 48 t r a v e r s e  
p o i n t s  (24  per a x i s )  were sampled f o r  2 minutes  each, r e s u l t i n g  
i n  a t o t a l  t e s t  t i m e  of 96 minu tes  p e r  run. T a b l e s  1 2  and 1 3  
show t e s t  d a t a ,  and T a b l e s  20 and 2 1  show t e s t  r e s u l t  summaries. 

T h r e 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  t e s t s  were performed a t  a 
p o i n t  of average  v e l o c i t y .  T o t a l  sample time f o r  each run was 
20 seconds.  T a b l e s  28 through 30 show 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 s u l t s .  
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Rock Dryer Baghouse O u t l e t  S t a c k  

T h r e e  96-minute Method 5 test  r u n s  were performed a t  t h e  bag- 
house o u t l e t  s tack.  Thi r ty- two t r a v e r s e  p o i n t s  (16  per ax is )  
were sampled f o r  3 minu tes  each. Tables  1 4  and 1 5  show tes t  
data,  and T a b l e s  22 and 23 p r e s e n t  tes t  r e s u l t  summaries. 

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  t es t  w a s  performed a t  a p o i n t  of  
average  v e l o c i t y  o v e r  a 60-minute p e r i o d .  Readings were record-  
ed a t  5-minute i n t e r v a l s .  T a b l e  31 p r e s e n t s  t h e  p a r t i c l e  s i z e  
d i s t r i b u t i o n  p lo t .  

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  i n  c o n j u n c t i o n  w i t h  t h e  p a r t i c u l a t e  tests. Sum- 
maries of test  resu l t s  are p r e s e n t e d  i n  T a b l e s  34 and 35. 

OTHER TEST POINTS 

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- 
ing t e s t  p o i n t s  were one hour i n  d u r a t i o n  each. 
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PARTICULATE SAMPLE RECOVERY 

A t  t h e  c o n c l u s i o n  of  e a c h  test ,  t h e  sampling t r a i n s  were disman- 
t l e d ,  openings  s e a l e d ,  and t h e  components t r a n s p o r t e d  t o  t h 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  was a s s u r e d  by m a i n t a i n i n g  
cha in-of -cus tody  r e c o r d s ,  wh ich  w i l l  be s u p p l i e d  upon request. 

A c o n s i s t e n t  p rocedure  was employed f o r  sample recovery.  

1. The  g l a s s  f i b e r  f i l t e r ( s )  was removed from i ts  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 ts 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 l o o s e  p a r t i c u l a t e  and f i l -  
t e r  f r agmen t s  (sample t y p e  l ) .  

pa r t i cu la 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  con- 
t a i n e r  w h i l e  brushing  a minimum of  three t i m e s  u n t i l  no 
v i s i b l e  p a r t i c l e s  remained. P a r t i c u l a t e  adhe r ing  t o  t h e  
brush  w a s  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  holder was r i n s e d  w i t h  
ace tone  w h i l e  b rush ing  a minimum of three times. T h e  
r i n s e s  were combined (sample t y p e  2) and t h e  c o n t a i n e r  
s e a l e d  w i t h  a T e f l o n - l i n e d  closure. F l u i d  l e v e l s  were 
marked t o  de te rmine  whether  or n o t  l eakage  occur red  
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  w a s  l a b e l e d  t o  
c l e a r l y  i d e n t i f y  i ts c o n t e n t s .  

3. The  t o t a l  l i q u i d  i n  imp inge r s  1, 2 ,  and 3 was measured, 
t h e  v a l u e  r eco rded ,  and t h e  l i q u i d  d i s c a r d e d .  

4. The s i l i c a  g e l  was removed from t h e  l a s t  impinge1 
and immediately weighed. 

5.  An ace tone  sample was r e t a i n e d  f o r  blank a n a l y s i s .  

2. The probe and nozz le  were s e p a r a t e d ,  and t h e  i n t e r n a l  

PARTICULATE ANALYSES 

The  f i l t e r s  (sample type 1) and any l o o s e  f r agmen t s  were d e s i c -  
cated f o r  24  hours  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  ace tone  wash samples (sample t y p e  2) were evapora t ed  a t  
ambient t empera tu re  and p r e s s u r e  i n  t a r e d  beakers, and d e s i c c a t -  
ed t o  a c o n s t a n t  weight .  A l l  sample r e s i d u e  we igh t s  were 
a d j u s t e d  by t h e  a c e t o n e  blank va lue .  
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The  weight  of  t h e  m a t e r i a l  collected on 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  weight  of t h e  r e s i d u e  of t h e  acetone nozz le /  
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  are p r e s e n t e d  
i n  Appendix B of t h i s  r e p o r t .  

PARTICULATE S I Z E  SAMPLE RECOVERY AND ANALYSES 

The cascade  impactor s u b s t r a t e s  and any l o o s e  f r agmen 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 la tes  w i t h  tweeze r s  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  shipment  t o  
Weston's l a b o r a t o r y .  

Each c a s c a d e  impactor  f i l t e r  was f i r e d  a t  525% and p re -  
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  pr ior  t o  o n - s i t e  a p p l i c a t i o n .  Subsequent  
t o  Weston's exposure ,  t h e  c a s c a d e  impactor  s u b s t r a t e s ,  back-up 
f i l t e r s ,  and any l o o s e  f r agmen t s  were d e s i c c a t e d  f o r  2 4  hours  
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 .  
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TEST RESULTS AND DISCUSSION 

P a r t i c u l a t e  test  d a t a  and test 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  1 th rough  8 of  t h i s  r e p o r t .  T a b l e s  24 t h rough  31 
list t h e  p a r t i c l e  s i z e  d i s t r i b u t i o n  r e s u l t s  f o r  a l l  l o c a t i o n s .  

No unusua l  sampling d i f f i c u l t i e s  or process o p e r a t i n g  problems 
were encoun te red  d u r i n g  any of t h e  t es t  p e r i o d s ,  e x c e p t  f o r  t h e  
Stucco Baghouse w h i c h  needed rebagging.  A Weston Method 9 
obse rve r  r e t u r n e d  t o  t h e  p l a n t  s i t e  on 27 May 1980 t o  conduct  
t h e  v i s i b l e  emis s ion  t e s t s  on t h e  baghouse s tack fo l lowing  com- 
p l e t i o n  of c o l l e c t o r  maintenance. 

The  amount of 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  No. 2 Calc idyne  Baghouse o u t l e t  was 4 0.026 g r a i n s /  
DSCF and 4 0.34 pounds/hour. Baghouse p a r t i c u l a t e  c o l l e c t i o n  
e f f i c i e n c y  averaged  99.89%. No v i s i b l e  emis s ion  r e a d i n g s  above 
5 p e r c e n t  were recorded  d u r i n g  any of t h e  test p e r i o d s .  

The ave rage  Rock Dryer  Baghouse p a r t i c u l a t e  c o l l e c t i o n  e f f i -  
c i e n c y  was 99.96%. The  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 was 4 0.027 grains/DSCF and L 2.69 pounds/hour. 
A l l  v i s i b l e  emis s ion  r e a d i n g s  were 5% o r  lower. 

A t  t h e  S t u c c o  Baghouse, t h e  h i g h e s t  o p a c i t y  r ead ing  noted  d u r -  
ing t h e  f i r s t  t es t  was 15% (one  r e a d i n g ) .  The h i g h e s t  o p a c i t y  
reading  recorded d u r i n g  run 2 was 1 0 %  (one  r e a d i n g ) .  A l l  read-  
i n g s  d u r i n g  run  3 were 4 5%. Readings  '5% were l i k e l y  due t o  
t h e  newly i n s t a l l e d  bags which ,  upon s t a r t - u p ,  had a n  inad-  
e q u a t e  f i l t e r  d u s t  cake t o  a s s i s t  i n  f i l t r a t i o n .  
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Table 24 

Particle Size Distribution 

Run : 1 

Date : 5-19-80 
Location: Gold Bond Building Products 
Sampling Location: No. 2 Calcidyne Inlet 
Traverse Point No. Sampled: X-3 

(in. Hg) 30.1 'bar 
Stack Temp (OF) 370 
Sample Time (min.) 0.333 
Sample Volume (cf) 0.254 
Moisture ( %  H20) 38.9 

Meter Temp (OF) 119. 
Flow Setting, A H  2.0 
(in. H20) 

Nozzle Diameter (in. ) 0.252 

Sample Flow Rate (at stack conditions): 1.14 cfm 

Plate Cumulative 
No. Net Wt. Percent Per cent 

(mg) 

1 
2 
3 
4 
5 
6 
7 
8 

Backup 
Filter 

324.9 83.9 100.0 
12.4 3 . 2  16.2 
19.5 ' 5.0 13.0 
16.8 4.3 7.9 
7.2 1.9 3 . 6  
2.4 0.6 1.7 
0.0 0.0 1.1 
0.7 0.1 1.1 

4.1 1.0 1.0 

TOTAL 387.5 100.0 
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EAD 
(microns) 

10.7 
6.8 
4.5 
3.2 
2.0 
1.0 
0.6 
0.4 
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Table 25 

Particle Size Distribution 

(in. Hg) 30.0 Run : 2 'bar 
Date : 5-20-80 Stack Temp (OF) 373. 
Location: Gold Bond Building Products Sample Time (min.) 0.33 
Sampling Location: No. 2 Calcidyne Inlet Sample Volume (cf) 0.244 
Traverse Point No. Sampled: X-4 Moisture ( %  H20) 40.9 

Meter Temp (OF) 105. 
Flow Setting, A H  2.2 
(in. H20) 

Nozzle Diameter (in.) 0.252 

Sample F l o w  Rate (at stack conditions): 1.15 cfm 

Plate 
No. 

1 
2 
3 
4 
5 
6 
7 
8 

Backup 
Filter 

Net Wt. Percent 
(mg) 

540.0 
16 .8  
24.3 
26.0 
11 .4  

0.9 
0.6 
0.4 

0.1 

87.0 
2.7 
3.9 
4.2 
1.8 
0.2 
0 . 1  
0.06 

0.04 

TOTAL 620.5 100.0 
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Cumulative 
Percent EAD 

(microns) 

1 0 0 . 0  1 0 . 7  
13.0 6.8 
10.3 4.5 

6.4 3.2 
2.2 2.0 
0 . 4  1 . 0  
0.2 0 . 6  
0 . 1  0.4 

0.04 
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Table 26 

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) 30.0 3 'bar Run: 

Date : 5-20-80 S t a c k  Temp ( O F )  369. 
Locat ion:  Gold Bond B u i l d i n g  P r o d u c t s  Sample T i m e  (min.) 0.333 
Sampling Locat ion:  No. 2 Calc idyne  I n l e t  Sample V o l u m e  (c f )  0.251 
Trave r se  P o i n t  No. Sampled: Y-3 Mois tu re  ( %  H20) 43.0 

Meter Temp ( O F )  115. 
2.2 Flow S e t t i n g ,  A H 

( i n .  H20) 

Nozzle Diameter ( i n .  ) 0.252 

Sample Flow Rate  ( a t  s tack  c o n d i t i o n s ) :  1.21 cfm 

P l a t e  Cumulative 
N o .  N e t  W t .  P e r c e n t  P e r c e n t  EAD 

(mg) (microns)  

Backup 
F i l t e r  

TOTAL 

314.5 
17.5 
21.2 
21.8 
15.0 
5.8 
0.6 
2.2 

0.1 

398.7 

78.88 
4.39 
5.32 
5. 41 
3.76 
1.45 
0.15 
0.55 

0.03 

100.0 

100.0 
21.1 
16.7 
11.4 
5.9 
2.2 
0.7 
0.6 

0.03 

10.7 
6.6 
4.5 
3.1 
1.9 
1.0 
0.6 
0.4 



. 

W 
0 

z 
W 
V 
E 
W 

W 
5 

s 

a 

- 
5 
3 

u 5 



Tab le  27 

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 : 1 o f  1 ( i n .  H g )  30.0 

Date : 5-20-80 S t a c k  Temp (OF) 340. 
Locat ion:  Gold Bond B u i l d i n g  Products  Sample T ime  (min.) 60.0 
Sampling Locat ion:  No. 2 Calc idyne  O u t l e t  Sample Volume ( c f )  28.3 

'bar 

T rave r se  P o i n t  No. Sampled: X-7 Moisture ( %  H20) 45.4 

Meter Temp (OF) 92. 
Flow S e t t i n g ,  A H  0.74 

( i n .  H20) 

Nozzle Diameter ( i n . )  0.181 

Sample Flow Rate ( a t  s t a c k  c o n d i t i o n s ) :  0.78 cfm 

P l a t e  
N o .  

1 
2 
3 
4 
5 
6 
7 
8 

Backup 
F i l t e r  

Cumulative 
N e t  W t .  P e r c e n t  Percent EAD 

(mg 1 (mic rons )  

8.1 
1.6 
2.8 
2.5 
3.6 
3.7 
0.4 
0.8 

27.46 
5.42 
9.49 
8.47 

12.2 
12.54 
1.36 
2.71 

6.0 20.35 

TOTAL 29.5 1 0 0 . 0  
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100.0 1 3 . 0  
72. 5 8.0 
67.1 5.4 
57.6 3.8 
49.2 2.4 
37.0 1.2 
24.4 0.7 
23.1 0.5 

20.4 ---- 
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T a b l e  28 

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

( i n .  Hg) 3 0 . 2  Run: 1 'bar 
Date : 5-21-80  S t a c k  Temp ( O F )  215.  

Locat ion:  Gold Bond B u i l d i n g  P r o d u c t s  Sample T ime  (min.) 0 . 3 3 3  

Sampling Loca t ion :  Rock Dryer I n l e t  Sample Volume (cf)  0 . 3 0 5  
Trave r se  P o i n t  No. Sampled: X - 1 0  Mois tu re  ( %  H20) 8 . 5  

Meter Temp ( O F )  112. 
Flow S e t t i n g ,  AH 2 . 6  

( i n .  H20) 

Nozzle Diameter ( i n . )  0 . 2 2 4  

Sample Flow R a t e  ( a t  s t a c k  c o n d i t i o n s ) :  0 . 9 3  c f m  

P l a t e  
N o .  

1 
2 
3 
4 
5 
6 
7 
8 

Cumu l a  t i ve 
N e t  W t .  P e r c e n t  P e r c e n t  EAD 

(mg) (microns)  

6 1 5 . 3  8 9 . 3 2  100.0 
1 0 . 7  

7 . 1  
2 4 . 8  3 . 6 0  
1 8 . 3  2 . 6 6  
1 4 . 3  2 . 0 8  4 . 4  
10.0 1 . 4 5  2 . 3  

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

Backup 
F i l t e r  1 . 9  0 . 1 4  

TOTAL 6 8 8 . 9  1 0 0 . 0  

-61 -  

11.0 
6 . 9  
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Table 2 9  

Particle Size Distribution 

(in. Hg) 3 0 . 1  Run: 2 'bar 
Date : 5-22-80  Stack Temp (OF) 216 .  
Location: Gold Bond Building Products Sample Time (min.) 0 . 3 3 3  
Sampling Location: Rock Dryer Inlet Sample Volume (cf) 0 . 3 7 7  

Traverse Point No. Sampled: X - 7  Moisture ( %  H20) 8 . 9  

Meter Temp (OF)  111. 
F l o w  Setting, A H  3 . 0  
(in. H20) 

Nozzle Diameter (in.) 0 . 2 2 4  

Sample F l o w  Rate (at stack conditions): 1 . 1 6  cfm 

Plate 
No. Net Wt. Percent 

(mg ) 

4 , 9 0 0 . 5  
5 0 . 8  
3 0 . 0  
2 4 . 0  
1 3 . 2  

3 . 4  
1.0 
0 . 7  

9 7 . 5 3  
1.01 
0 . 6 0  
0 . 4 8  
0 . 2 6  
0 . 0 7  
0 . 0 2  
0.00 

Backup 
Filter 0 . 7  0.03 

TOTAL 5 , 0 2 4 . 6  100.0 

- 6 3 -  

Cumulative 
Percent EAD 

(microns) 

100.0 
2 . 5  
1.5 
0 . 9  
0 . 4  
0.1 
0.05 
0 . 0 3  

9 . 9  
6 . 2  
4 . 1  
2 . 9  
1 . 8  
0 . 9  
0 . 6  
0 . 4  

0.03 ---- 
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T a b l e  30 

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) 30.1 3 'bar Run:  

Date : 5-22-80 S t a c k  Temp (OF) 215. 
Loca t ion:  Gold Bond B u i l d i n g  P r o d u c t s  Sample Time (min.) 0.333 
Sampling Locat ion:  R o c k  Dryer I n l e t  Sample V o l u m e  ( c f )  0 . 3 8 3  
Trave r se  P o i n t  No. Sampled: X - 7  Moi s tu re  ( %  H20) 7.0 

Meter Temp (OF) 111. 
Flow S e t t i n g ,  AH 3.0 

( i n .  H20) 

Nozzle Diameter ( i n . )  0.224 

Sample Flow Rate ( a t  s tack  c o n d i t i o n s ) :  1.15 c f m  

P l a t e  Cumulative 
N o .  N e t  W t .  P e r c e n t  P e r c e n t  EAD 

(mg) (microns)  

Backup 
F i l t e r  

1,928.7 
15.0 
1 6 . 0  

9.0 
6 .1  
3.0 
1.9 
2.0 

97.30 
0.76 
0.81 
0.45 
0.31 
0.15 
0 .10  
0.10 

0 . 6  0.02 

TOTAL I, 982.3 1 0 0 . 0  
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100.0 9.9 
2.7 6.2 
1 . 9  4 . 1  
1.1 2.9 
0.7 1 . 8  
0 . 4  0.9 
0.22 0.6 
0.12 0.36 

0.02 - -__ 
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Table 31  

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 : 1 of 1 ( i n .  Hg) 30.1 'bar 
Date : 5-21-80 S t a c k  Temp ( O F )  200. 
Locat ion:  Gold Bond Bu i ld ing  P r o d u c t s  Sample Time ( m i n . )  60.0 
Sampling Locat ion:  Rock Dryer O u t l e t  Sample Volume ( c f )  33.3 
Trave r se  P o i n t  No. Sampled: X-6 Mois ture  ( %  H 2 0 )  8.3 

Meter Temp ( O F )  102. 
Flow S e t t i n g ,  AH 1 . 0  

( i n .  H20) 

Nozzle Diameter ( i n . )  0.181 

Sample Flow Rate ( a t  s t a c k  

P l a t e  
NO. N e t  W t .  

(mg ) 

1 60.2 
5.4 
5.2 
3.0 
2.0 
2.5 
0.6 
0.7 

Backup 
F i l t e r  1.9 

TOTAL 81.5 

c o n d i t i o n s )  : 0.58 cfm 

Cumulative 
P e r c e n t  Percent EAD 

(microns)  

73.87 
6.63 
6.38 
3.68 
2.45 
3.07 
0.74 
0.86 

100.0 
26.1 
19.5 
13.1 
9.4 
7.0 
3.9 
3.2 

14.2 
8.7 
5.8 
4.1 
2.5 
1.3 
0.8 
0.5 

100.0 

I 
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Opac i t y  
0.75 r 

I (%) 0.50 

SU!',!:kfiY OF V I S I E L E  EI : ISSI@: :S  
TABLE 32 

- 

'Date: May 19, 1980 Type o f  P l a n t :  Gypsum Processing F a c i l i t y  
T y p e  o f  Discharge: Stack 
Height  o f  P o i n t  of  Discharge: I 3 l  above r o o f  D e s c r i p t i o n  o f  Sky: P a r t l y  Cloudy 
Wind D i r e c t i o n :  Westerly Wind V e l o c i t y :  10-15 mph 

Observer No. : Dura t i on  of Observation: 1400 - 1600 
D is tance from Observer- 25 f e e t  
D i r e c t i o n  o f  Observer from Discharge Point :  
Height  of Observation Point: 

Locat ion  o f  Discharge: #2 Calcidyne Baghouse--- - .- 

White Detached Plume: NO 
I 

I D e s c r i p t i o n  of 'Background: s kY 

,Color o f  Plume: . 

South O f  s tack  
6 f e e t  

0.25 1 r 
1 U 

I -69-  



SUI's::ARY OF V I  S IELE E::I CS I @:IS 
TABLE 33 

Time 

a te :  Mav 20. 1980 Type o f  P lan t :  Gypsum Processing F a c i l i t y  - Locat ion  o f  Discharge: #2 C# 
0 '  above r o o f  D e s c r i p t i o n  o f  Sky: P a r t l y  Croudy 

OpaC i t y  

, -  I 

f Discharge: Stack a lc idyne Baghouse - 
e i g h t  o f  P o i n t  o f  Discharge: 1 
i n d  D i r e c t i o n :  West Wind V e l o c i t y :  10-15 mph 

bserver  No. : 
i s t a n c e  from Observer t o  D i s c h w  

Co lor  o f  Plume: White Detached Plume: NU 
Dura t i on  of Observation: 0934-1513 

i"' O 

25 f e e t  
D i r e c t i o n  o f  Observer from Discharge Point: south o f  s tack  

6, fnnt 

E 
& e i g h t  o f  Observat ion Po in t :  

2.0 

Opaci t y  
I 

n I i n  

I .--- 
e In, 

1 

R e s c r i p t i o n  of 'Background: 3 

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

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

T 

S t a r t  

0934 
0940 
0946 
0952 
0958 
1004 
I010 
1016 
1022 
1028 
1034 
1040 
1046 
1052 
1058 
1 IO4 
1110 
I333 
I339 
I345 

e 
End 

0940 
0946 
1952 
0958 
1004 
1010 
1016 
1022 
1028 
1034 
1040 
1046 
052 
058 
104 
1 IO 
113 
339 
3 45 
351 

01 
Sum 

20 
15 
25 

30 
30 
35 
40 
35 
30 
35 
35 
35 
45 
45 
45 
20 
45 
35 
55 

25 

: i t y  
Average 

0.8 
0.6 
1 .o 
1 .o  
1.3 
1.3 
1.5 

1.5 

1.5 
1.5 
1.5 
1.9 
1.9 
1.9 
1.3 
1.9 
1.5 
2.3 

1.7 

1.3 

'I== 
Sketch Showing How Opac i ty  Var ied  w i t h  Time: 

Set 
Number 

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

1351 
1357 
1403 
1409 
41 5 
42 1 

433 
43 9 
445 
45 1 
457 
1503 
1509 

42 7 

1357 
1403 
1409 
1415 
1421 
1427 
1433 
1439 
I 445 
1451 
1457 
I503 
1509 
1512 

45 
40 
45 
35 
45 
40 
35 
40 
45 
35 
25 
35 
35 
25 

1.9 
1.7 
1.9 
1.5 
1.9 
1.7 
1.5 
I .7 
1.9 
1.5 
1 .o 
1.5 
1.5 
1.3 

I 
I' 
I 

I 

0 1 f o u r  2 hburs 3 houis 
L 

0 Time. Hours 
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SUMMARY OF V I S  I BLE EM1 S S  I O l l s  
TABLE 34 

Sum 

of Point o f  Discharge: 

Average 
I 

, 

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

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

Ti 
S t a r t  

1 I57 

209 
215 
221 
227 
233 
239 
245 
25 1 
257 
303 
309 
31 5 
321 
3 27 

I 203 

D 

End 

1203 
1209 
1215 
1221 
1227 
1233 
1239 
1245 
1251 
1257 
1303 
1309 
1315 

1327 
1332 

I 321 

35 
45 
35 
35. 
35 
45 
40 
30 
30 
30 
15 
15 
IO 
5 
25 
15 

1.5 
1.9 
1.5 
1.5 
1.5 
1.9 
1.7 
1.3 
1.3 
1.3 
0.6 
0.6 
0.4 
0.2 
1 .o  
0.6 

Set 
Number 

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

1 
S t a r t  

ne 
End 

OPS - 
Sum 

:i t y  
Average 

2.0 1 Opacity 

I 1 .o I I 

L 
I * 

0 1 hour 
0 Time, Hours I 

I 
'I 
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SUMMARY OF VISIBLE E M I S S I O N S  

a te :  May 22, 1980 Type o f  P lan t :  Gypsum Processing F a c i l i t y  

e i g h t  of Po in t  o f  Discharge: 8 '  above roof Desc r ip t i on  o f  Sky: P a r t l y  Cloudy 

TABLE .35 

s tack  Locat ion o f  Discharge: Rock Dryer Baghouse 
l 
E 

Type o f  Discharge: 

ind  D i rec t i on :  Southeast Wind V e l o c i t y :  5-10 mph 
White Detached Plume: NO Color o f  Plume: 

bserver No. : Dura t ion  of Observation: 0849-1426 Runs 2-3 
is tance from 50 f e e t  
i r e c t i o n  o f  Observer from Discharge Po in t :  
e i g h t  of Observation Po in t :  
e s c r i p t i o n  of 'Background: c loudy sky 

South 
6 f e e t  

f 

21 
22 
23 
24 

1 
1248 
1254 
1300 
1306 

Number 
I 

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

2 
'3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

1324 
I330 
I336 
1342 
I 3 4 8  
I354 
1400 
1406 
1412 
1418 
1424 

15 
16 
17 
18 

' 19 
20 

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

Time T z - p  
0849 
0855 
090 1 
0907 
091 3 
091 9 
0925 
093 1 
0937 
0943 
0949 
0955 
1001 

1013 
1419 

io07 

I 025 
I 230 
1236 
1242 

I855 
0 9  I 
0907 
0913 
1919 
0925 
093 1 
0937 
0943 
0949 
0955 
1001 
007 
013 
019 
025 
028 
236 
242 
248 

op 
Sum 

15 
5 '  

10 
0. 
IO 
0 
5 
0 
5 
0 
0 
IO 
0 
5 
5 
5 
0 
0 
0 
0 

: i t y  1 Set I Start7 
Average Number 

0.6 
0.2 
0.4 
0.0 

0 .4  
0.0 
0.2 
0.0 
0.2 
0.0 
0.0 
0 .4  
0.0 
0.2 
0.2 
0.2 
0.0 
0.0 
0.0 
0.0 

1312 
26 25 I 1318 

1254 0 
1300 0 
1306 0 
1312 0 
1318 0 
1324 0 
1330 0 
1336 0 
1342 0 
1348 0 
1354 0 
1400 0 
1406 0 
1412 0 
1418 0 
1424 0 
1426 0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 0  
0.0 
0.0 
0.0 
0.0 

How Opaci ty  Var ied w i t h  Time: 

0.8 

0 .6  

0.4 

0.2 

I Opacity 

I 
I 
I 

(%I 

I 1 .  . .  1 

0 I h'our 2 hours 3 hours 4 h-ours 

0 Time, Hours 

I 
(1 

- 1 2 -  



SUMMARY OF VISIBLE E M I S S I O N S  
D TABLE 36 

1617 
1623 
1629 
1635 
1641 
1647 
I653 
1659 

Type OfD ischarge :  Stack Locat ion  o f  Discharge: Stucco Baghouse 
e i g h t  o f  Po in t  nf Diqcharoe:  6' above roof n P s r r i ~ t i n n  nf Sky: Clear 

i t y :  
Nn 

- I: i n d  D i rec t i on :  

1623 
1629 
1635 
1641 
1647 
I653 
1659 
1705 

~~~~~ 

uuracion or uoservat ion:  1330-1705 Runs 1-3 

West 
i s tance from Observe- 20 f e e t  
i r e c t i o n  o f  Observer from Discharge Po in t :  

Height  o f  Observat ion Point: roo f  l e v e l  
,#escr i p t  ion o f '  Background: c l e a r  !z Number 

is 

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

Time 
S t a r t  I End 

1330 
1336 
1342 
1348 
1354 
1400 
1406 
1412 
1418 
1424 
1440 

' I  446 

1336 
1342 
1348 
1354 
1400 
1406 
1412 
1418 
1424 
1430 
1446 
1452 
458 
504 
510 
516 
522 
528 
534 
5 40 

90 
95 
70 

110 
115 
120 
60 
75 
60 
75 
40 
45 
60 
80 
85 
55 

110 
105 
65 

100 

3.8 
4.0 
2.9 
4.6 
4.8 
5.0 
2.5 
3.1 
2.5 
3.1 
1.7 
1.9 
2.5 
3.3 
3.5 
2.3 
4.6 
4.4 
2.7 
4.2 

I 

Set 
Number 

21 
22 
23 
24 
25 
26 
27 

29 
30 
31 
32 
33 
34 
35 
36 
37 

39 
40 

2a 

3a 

I61 1 1617 

op: - 
Sum 

95 
70 
90 

IO0 
75 
75 
90 

IO0 
95 
85 

- 

i t y  
Average 

4.'0 
2.9 
3.8 
4.2 
3.1 
3.1 
3.8 
4.2 
4.0 
3.5 

I Opacity 

I 
I 
I 

( % I  n 

n n  
I .25 

A 1 1 

0 1 hour 2 hours 3 hours 

0 Time. Hours 

I 
'I 

- 7 3 -  



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

T a b l e  37 

Mean F u g i t i v e  E m i s s i o n  V a l u e s  ( %  Frequency  E m i s s i o n )  
F o r  T h r e e  T e s t s  a t  Each L o c a t i o n  

Board End Sawing 

T e s t  

T e s t  1 
T e s t  2 
T e s t  3 
S i t e  Mean 

- 

T e s t  

T e s t  1 
T e s t  2 
T e s t  3 
S i t e  Mean 

T e s t  

T e s t  1 
T e s t  2 
T e s t  3 
S i t e  Mean 

- 

T e s t  

T e s t  1 
T e s t  2 
T e s t  3 
S i t e  Mean 

- 

S c o r e  Wheel 

Admix Conveyor  

T e s t  Mean 

37.5 
35.0  

T e s t  Mean 

0.0 
0.0 
0.0 
0.0 

T e s t  Mean 

0.0 
0.0 
0.0 
0.0 

F i b e r g l a s s  S h r e d d e r  

T e s t  Mean 

0.13 
0 .22  
0.22 
0.19 

V e r m i c u l i t e  Add i t ion  

T e s t  T e s t  Mean 

T e s t  1 65.5 
S i t e  Mean 65.5 

-74- 
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I 
I 
I 
I 
t 
I 
I 
1 
1 
I 
I 
c 
I 

1 
I 
I 
I 
I 

i 

TRAVERSE P O I N T  LOCATION FOR CIRCULAR DUCTS 

SAMPLING LOCATION n o u  
INSIDE OF FAR WALL TO /c ( I  

OUTSIDE OF PORT. (DISTANCE A l  
INSIDE OF NEAR WALL TO 

-.&t/ ,Y&" 
w [a'' OUlSlOE OF PORT. (DISTANCE 61 

STACK I.D.. IDISTANCE A .  DISTANCE Bi s a  

NEAREST UPSTREAM DISTURBANCE b -  
NEAREST DOWNSTREA a -  
CALCULATOR - SCHEMATIC OF SAMPLING LOCATION 

TRAVERSE POINT LOCA; ION 

I 

I 

I 
I 

I I 
I 

I 
! 

I 
.. 
e 

A-1 



\ 

3 
1 
1 
I 

1 
I 
1 
I 
1 

I 
1 
I 

I 
I 
1 
I 

It 

i 

a 

\ 

PRELIMINARY VELOCITY TRAVERSE 

PLANT G o  
DATE S - f q  - 8 0  

-er iA6* 
7 

LOCATION - 
STACK 1.0. -k- 
BAROMETRIC PRESSURE. in. Hg 

STACK GAUGE PRESSURE, in. H ~ O  OPERA TORS^ //q 3 ./ 
- 2 -5 

, 
/ 

SCHEMATIC OF TRAVERSE POINT LAYOUT 

A-2 



NOMOGRAPH DATA 

PLANT C&l/R. hdL 
DATE s - /q  - 80 

~ ~ k i 4 y h e  
i& 

SAMPLING LOCATION 

CONTROL BOX NO. 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. $0 

AVERAGE METER TEMPERATURE [AMBIENT + 20'Fl.°F 

JHg 

Tm avg. 

PERCENT MOISTURE IN GAS STREAM BY VOLUME ;I:*G. Bw0 

AVERAGE VELOCITY HEAD. in. $0 

MAXIMUM VELOCITY HEAD. in. H20 

BAROMETRIC PRESSURE AT METER. in Hg 

Jpavg.  

A P m x .  

I pm 

STATIC PRESSURE IN STACK. in. Hg 

(Pm+0.073 K STACK GAUGE PRESSURE in in. HzOI 

RATIO OF STATIC PRESSURE TO METER PRESSURE 
-- 

AVERAGE STACK TEMPERATURE. "F T I l ave .  

/ - 9  I 
/I5 

35% 

3 5" 

1, 5 
C FACTOR I 0-b 
CALCULATED NOZZLE DIAMETER, in. I 

ACTUAL NOZZLE DIAMETER. in 

REFERENCE ~ p ,  in. H20 +++- 
A- 3 

2. 



1 
I 

P 
3 
I 
a 
1 
I 
I 
B 

I 
I 
I 
I 

a 

L 1 

I I  -I 

y. 
Y 

4) 

4 
I- 
4 .  n 
n 

- 

a 

A- 4 
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s 
I 
L 
I 
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I 

c 

C , 
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II 
I 
1 
I 
1 
I 
a 
I 
I 
1 
I 
1 
I 
1 
I 
I 
1 
I 
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~ 

I 
I 
I 

I 
I 
1 
1, 
1 
I 
I 
I 
I 
I 
I 
I 
1 
I 

.. - 
fi 
8 
W 
€ 

0 
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I 
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I 

I 

0 
5 
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- 
I TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

I 
I 
1. 
1 

. IZZ 
. 2 5 0  

. 3 7 r  
,so 
I b% 

PLANT 
DATE _ _  __ __ 
SAMPLING LOCATION 
INSIDE OF FAR WALL TO 

.7Sb 
' wr 

# '  OUTSIDE OF PORT. IOISTANCE A l  

OUTSIDE OF PORT.lDISTANCE BI 4%" INSIDE OF NEAR WALL TO 
~. 

STACK I.D..'iDlSTANCE A .  DISTANCE BI // Y# 
.a 52 D 

'Ab HS Y 
NEAREST UPSTREAM DISTURBANCE 
NEAREST DOlNSTREAM DISTURBANCE 
CALCULATOR SCHEMATIC OF SAMPLING LOCATION 

I' A - 1 4  



PRELIMINARY VELOCITY TRAVERSE 

TRAVERSE 
POINT 

I 
I 
I 
I 
I 
I 
I 
I 
l i  
i 

VELOCITY STACK 
HEAD TEMPERATURE 

I 
I 
I 
I 
I 
I 
I 
I 

Po 0*4 

PLANT 624-dLg-d ,,I,&.& ' ,  x/. C. 
DATE 6 - / 9  -BO 

STACK I.D. 
BAROMETRIC PRESSURE. in. Hg 
STACK GAUGE PRESSU 

OPERATORS 

LOCATION 02 /-. J0-E &, 4 4 
, 

1.510 

pi&i-p&--pG-l 
TEMPERATURE 

I I 

AVERAGE 

... EMO 

I I 

AVERAGE 

TRAVERS I T  LAYOUT 

"i 

*. 

b 

t I I 

~~ 

I I 

5 
~ 

I I 



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

CALIBRATE0 PRESSURE OIFFERENTIAL ACROSS 
ORIFICE. in. HzO 4 3  

AVERAGE METER TEMPERATURE (AMBIENT + 20°F1."F 
._ 

Tmavg. 

BWO 

pm 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER. in Hg 

NOMOGRAPH DATA 

PLANT 

DATE 

SAMPLING LOCATION 

eo/d.A=d- &2./ II/ b?G& A C ,  
5 -2 0 - go 

/ &>/e 40 &4 
CONTROL B O X  NO. s * .  

A 8 0 5  

/ p 3  

*. 

STATIC PRESSURE IN STACK. in. Hg 

i ~ ~ f o . 0 7 3  n STACK GAUGE PRESSURE in in. H ~ O )  -' 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE. "F 

ps 

ps 
?m , 

saw. 5 9  T 

ACTUAL NOZZLE DIAMETER. in. 

REFERENCE Ap. in. H20 

AVERAGE VELOCITY HEAD. in. H20 I lpavg.  I 

. a 2 5  

/* F 

MAXIMUM VELOCITY HEAD. in. H20 I APmax. I 
C FACTOR ' I .  z r /  

~~ 

CALCULATED NOZZLE DIAMETER. in. 

A-1 6 



I 
I 
I 
I \~ 

I 
I 
I 
I 
I 
I 
I '  
I 
!I 
I 
I 
-1 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. $0 

-AVERAGE METER TEMPERATURE (AMBIENT +2OoFL0F 

.- 

I c 

A %  1,805 ' _  

Tmav#. ' 

.. 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER. in Hg . .  

. .  
STATIC PRESSURE IN STACK. in. Hg 

(P,f0.073 x STACK GAUGE PRESSURE in in. H201 

- -_ ? .  ,. . * 
... .' 

.. . . . .; ... . . 
'.\ . .. . .  

.. . 

' i  

5 4.b. 
'. P, 

p s  . 

NOMOGRAPH DATA 

AVERAGE STACK TEMPERATURE, "F 

AVERAGE VELOCITY HEAD. in. H20 

MAXIMUM VELOCITY HEAD. in. H20 

DATE Si /4 /410 

Save. 33 7' T 

I., & 
APmax. / 7 5  

A 

. .. . .,. . .i: 

.>?. - . CONTROL B O X  NO. /1/ Ukd 4s ' ' I  .. ..a . 

I ,SA C FACTOR 

I 1 230 CALCULATED NOZZLE DIAMETER. in. 

- .  
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. '.. 

Type o f  Plan t  hi3s UH bmr LJAu &u& &~6:/2- Date 

P lan t  Address Observer -hab I b -. #. a l s  i 8 - h  

5 / / 9  1 go 
I @  , 

Company !lam &LO Nb I blue S u p h o u r s  o f  Observation d. 

Type o f  Discharge- OTHER . . . _  . .  
. .  . .  

. . .  
Discharge Locat ion  '2 CaIcIDi,& BL)LTI(QYS&' QLIrLc'f 

I 
Height o f  Po in t  o f  Discharge - IO  

. .  ! 
Observer's Locat ion:  

. .  I 

Distance t o  'Disclrarge P o i n t  A 4 5  
. .  

.. ', 

Height o f  Observation P o i n t  l o  
& s f a d  . '. . 

D i r e c t i o n  from Discharge P o i n t  

Background Descr ip t ion  

bleather: Clear Overcast P a r t l y  Cloudy Other , Sky Color 

Wind D i r e c t i o n  ' * & c d  Ve loc i t y  /b - /Z mi/hr  
0 4  f h v f i  '6 JS 

P 1  uine Descr ip t ion  : 
NO dr-t p l y m e .  p bur or^ 

Detachzd: Yts No 

Color:, Black @ Other 
P p P C C 4  

. . ~. . -.__ - . .  . .  . . ~. . . . . . - 
P l u m  Disporsion Bch?vior :  Lo3ping Coning Fanning 

I 
a 
c 

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

EstimaLcd Distance P l u m  V i s i b l e  0 # 
' ' 

. 
A-26 



RECORD OF VISIBLE EMISSIONS 

tonipany t h e  Goib &b Date S / / f / B  
Plant Address 

Stack Locatfo 

, 

-a) - 

. .  . .  

/. 

. .  . 

- . _  %7L 
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- '1 30 

-.- 

31 

32 

33 

34 

35 

, 36 

37 

- 

3.9 

39 

40 

41 

, 42 

43 

44 

45 

. 

' 

' 

lo 0 0 

0 0  0 

0 l o  
l 0 

I 

010 I 
olol 

- p l o  I 
010 I . .  



A *  . .. 

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

- >  
RECORD OF V IS IBLE EMISSIONS 

. _  - . .. Date - Company flame &b &a 

Plant Address Observer - 

Stack Location Observer’s 

j- &?;?.-::. 
’ . .-F.”,:r-.,. . .,.. L.. 

...-._ - . .  . .  

. Weather Conditions 

A-29. 



RECORD OF VISIBLE EMISSIONS 

Company flame 

Plant  Address 

Stack Location 3 rFlr IA- Observer's 13116+=yt 
I 

ir 
Locatfon Rc A G L d  ' - 

. Neather Conditions 0 oerc=At Y 



I L  I 
S U f W R Y  

RECORD OF VISISLE EI.IISSIO:4S c 

Type' o f  Plant UH ? a b  rtcrs Date 5-20- PO 

p ? w n  Hours o f  Observation /ba rrt& 

j P l a n t  Address l & / . , n / s k  . A). r2 r o / / A u /  Observer h, d -. 2~ / 5  

. . .  
Type o f  D i s c h a r g e s  . OTHER 

1 Discharge Location $2 CakrcfY& &? L6 &+I;+' ' 

. .  

I 
H e i y h t  of Point  o f  Discharge .A /a 

! ' Observer's Location: 
I 

. .  Distance t o  'Oiscfrarge Point -ds 
. .  

. .  

.. ; 

Height  of Observation Point L ' .  
'Direction from Discharge Point SOL% of S d % c / c  

I Background Description + f e r  S h c K  Q V2-4' /tu? 
J 

bleatlier: Clear  Over$- i t h e r  . ,,  Sky Color 6 k / d , k  
r 

Wind Direction &# 04 &f Wind Velocity-/& - /r m i / h r  

Plum Cescriytion: 

De tac hzd : Yr s N 0 

hit Color:, Black &3 Other 

P l u m  Dispersion Beli?vioi-: Lo3ping Coning Faoning 
-.__ . . .  .............. __ ........ _- .............. ................. .I 

Loft ing Fumigating 0the.r 
I 

EstiiiiaLcd Distance Plun? Visible - / -  5 

i 
1 

A-3 1 



RECORD OF VISIBLE EI.IISSIONS 

45 

ZIENTS 

09 

I 
O 

51 

0 1  

51 

0 





RrCORO O t  VISIOLE EIIISSIONS 

Conpany tlaine G L ~  % o E+. ?-Date 5 - 9 a  - k ~  

Stack Location '3 
llcather Condit ions %'& dcwX 

P l a n t  Address (@server '? a\A 

k c l <  Location &u.Ce, & s 
kldqIC)~. &&et Observer's 

- 

-- 

A-34 
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I 

E 
I .  

h 6 3  
SUIWARY 

RECORD OF VISiSLE EIlISSIO;4S 
a 

c 

Type o f  P lan t  Date 5-ao-m 

Plan t  Address L r > , I w - k ,  + . b e I r u a  

Hours o f  Observation /oo 
Observer > ~ L C ) I C !  -2. Is h, 

Type o f  Discharge STAC' OTHER 
I 
# Discharge Location$?k,&wde o J  BISL Wl4 

Height o f  Po in t  crf Discharge - / J  a Observer's Locat ion:  
. 

, 
Distance t o  Discharge Po in t  

Height o f  Observation P o i n t  6 
D i r e c t i o n  f r o n i  Discharge P o i n t  SChjK- 

- J !  
I 

I 
I Background Descr ip t ion  s k c k  'I S- rtt 1-99 

1 

Y 
I'Jeatlier: Clear P a r t l y  Cloudy 9 t h e r  , , Sky Color &c? 

r 
Wind D i r e c t i o ?  & &+Wind Ve loc i t y  / o - d d  rni/hr 

P1 unp Descr ip t ion  : 

Detachsd: Yrs N 0 

- .- ..... @ . .  .. 
Other Color:, Black 

P l u m  Disporsion Bch?vior: LoDping Coning Fanning 
............ . . . . . . . . . . .  . .  - I' 

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

Esti i i ialcd Distance Pluiic V i s i b l e  m 
. 

1 A-36 
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Observer's 
Location S 4  o f  sh. (c Stack l o c a t i o n  * 2  c k k d C c H . 0 ,  

Meather Condit ions GYP= 



RECORD OF VISIBLE EMISSIONS 

Company Name &Nd 6l.06. PiZObL*rT\  Date 5-20 - 86 
Plant Address b t  I rnlmc A )  car&& L o b s e r v e r  >adt a a. Qz I S L  

Stack Location '2 Ca!cdd/ic &Akk 
Meather Conditions & Q v C L S t  

Observer's 
Locatfen A& 0 < 42 ck;, 

26 

27 

28 

I 79 - 

01-S-IS 

IE COMSlEMS 

45 

D 

01 i 

01 . !  
c' 1 I 

P I 
0 

r; 

I .' 

h 

r) .r 
0 

6 

r! 



RrCORD OF VISIBLE ElllSSIONS 

Cmpany llalne WL D 2.0s: %ken Date -B 
P l a n t  Address 2. A f I  fL 

c? s+r=&. Stack Location 

I.lcather Condi t i o n s  - 

- 

- 

-- 
-- 

J1 
32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

16 

47 - 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 



26 

27 

28 

79 . 



TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

PLANT 6 ,  I d 6 0 . d  
DATE T - z l - g o  
SMPLING LOCATION K o c l  c 9  r-- 
INSIDE OF FAR WALL TO 

OUTSIOE OF PORT. (DISTANCE A l  1~ 
INSIDE OF NEAR WALL TO 

OUTSIOE OF PORT. (DISTANCE 8) 5 
STACK 1.0.. iDlSTANCE A .  DISTANCE 
NEAREST UPSTREAM DISTURBANCE 

- L J Y  
3 ’ 

5 ’# 

- 
NEAREST DOWNSTREAM DISURBAN E 
CALCULATOR O”* \ 

I . o  
SCHEMATIC OF SAMPLING LOCATION 

TRAVERSE POINT LOCAY ION 
FROM OUTSIOE OF WRT COLUMNS 2 AN0 3 
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PRELIMINARY VELOCITY TRAVERSE 

PLANT 0 Ahh JL 
DATE c-d.\-yo 
LOCATION ~ c.l T" 

STACK GAUGE PRESSURE. in. $0 - 2.2- 
STACK I.D. a p  - 
BAROMETRIC PRESSURE. in. Hg 

OPERATORS o#mel'/./ &\b km- SCHEMATIC OF TRAVERSE POINT LAYOUT 

c 

POINT TEMPERATURE 
NUMBER up5). in.H20 

-a % 

A-42 
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0 
0 
0 
0 
0 
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+ I  
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t3 
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.4 5 
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CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. $0 

AVERAGE METER TEMPERATURE (AMBIENT+20°F1. "F 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER. in. Hg 

. .. 

/, X I Q /  A H 6  

T m a w  // 0 

E,, f0  
Pm 

NOMOGRAPH DATA 

~ 

C FACTOR 

CALCULATED NOZZLE DIAMETER. in. 

ACTUAL NOZZLE DIAMETER. in. 

REFERENCE A p .  in. H20 
- - - 

DATE. <-ai -80 

&e 0.47 
-ra5-*17s 

a.Y 

- 

SAMPLING LOCATION r y e r  T flw 
L 

CONTROL BOX NO. 1x04 

1 STATIC PRESSURE IN STACK. in. Hg I 
(P,+0.073 x STACK GAUGE PRESSURE in in. H201 ps 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

215 AVERAGE STACK TEMPERATURE. OF T 
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3 /  
I 

INSIDE..OF FAR WALL TO I t  
O U T S l D ~  OF PORT. (DISTANCE Al 

OUTSIDE OF PORT. (DISTANCE BI 
INSIDE OF NEARWALL TO 

STACK 1.0.. IOISTANCE A .  DISTANCE Bi 
NEAREST UPSTREAM DISTURBANCE 

CALCULATOR 

= w a t t ?  
1 .  

R.Ck 
SAMPLING LOCATION- or,"""- 3Z" .. . 

. : 



, sse 
t3 * 7b ,236 
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PRELIMINARY VELOCITY TRAVERSE 

PLANT G e l  A f3on d c -  A 
DATE S- 21 -80 
LOCATION m e  Dv cr e 0 u +!et 
STACK 1.D:- - 5.7 YZ a8" 
BAROMETRIC PRESSURE. in. Hg 
STACK GAUGE PRESSURE. in. H20- 

OPERATORS JY c A- e /g& n % s L  SCHEMATIC OF TRAVERSE POINT LAYOUT 

TRAVERSE VELOCITY 
POINT HEAD 

STACK 
TEMPERATURE 

t AVERAGE 

1' TiGZ~---'GFl POINT 

3 1 '  .'u 2 

3 -62 

NUMBER ups 1. In. HZ0 

1 

2 I 

TEMPERATURE 

I so 
/ 9 3  
LO 0 

iTSL "F NUMBER 

V' I I  

 ups^, in.HZ0 ITs*. 'F 

2 1  . 

AVERAGE 

' ._* A-57 ,, <' , 



NOMOGRAPH DATA 

DATE A i -  21-00 

SAMPLING LOCATION UPUC=h- LLt/e-t 
CONTROL B O X  NO. t2o.r 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H20 

AVERAGE METER TEMPERATURE (AMBIENT+20°F),'F 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. Hg 

STATIC PRESSURE IN STACK, in. Hg 

(P,+0.073 x STACK GAUGE PRESSURE in in. H2O) 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE, O F  

AVERAGE VELOCITY HEAD, in. H20 

MAXIMUM VELOCITY HEAD, in. H20 

C FACTOR 

CALCULATED NOZZLE DIAMETER. in. 

ACTUAL NOZZLE DIAMETER, in. 
___ 

REFERENCE Ap,  in. H20 
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SUIWRY 
RECORD OF VISiSLE EI4ISSIO;1S 

c 

8, . Type o f  Plan t  &pum &i Id L q  Pro4 U Cf. Date 
4 

Company Ham &LD -6 '6kf.4 P l d W 4 C 7 S  Hours o f  Observation 

8 Plan t  Address &,/m+ M. G v b l  t& 

1 
Observer 

Type o f  Discharge ' STACK 

Discharge Locat ion &/L >@,EEL &AF r ' . . ' 

Height o f  Po in t  o f  Discharge 

Observer's Locat ion  : 

. OTHER . . .  . . . .  
. ,  

I 
- %  

.. ! 

. .  I 

1 

1'- 
1 
I' 
1 
I 

I 

t, . Distance to'oisct lavge P o i n t  /S - I 
. .  

Height of Observation P o i n t  . . . .  
' D i r e c t i o n  from Discharge P o i n t  G,&& Skce 

Background Descr ip t ion  e/<,, RiAC s k e  .3 S m  Liz &e k 2  . .  I 

bleatlier: C l e a r  O v e r c a s t  ' P a r t l y  Cloudy Other , Sky Color 6Iu 
klind D i r e c t i o n  4 &+ blind V e l o c i t y  F- / O  mi/hr  r (3 

P1 urn? Descr ip t ion:  

Detachzd: Yrs 

Color:, Black White Other 

Plume Disporsion l i?vioi-: Looping Coning Fanning 
_____.____ p ....... . . . . . .  ... -. . .  

\ 

. .  - .  - 

1' L o f t i n g  Fumigating 0the.r 

Esti inalcd Distance P l u w  V i s i b l e  ' ' 5' 

J . 

A-69 



A- 70 



I 
I 
1 
1 
I 
m 
1 

1 
1 
I 
E 
i 
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TIYE I tOM?lEMS 
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30 I 45 I 

6 l o t  
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RTCORD OF VISIBLE EIIISSIONS 

company tlame & I  d &d ah%. P& Date 7- 2 1 -  EO 

P l a n t  ~ d d r e s r  W rl_. IL%&a.& b ewer>& ?a is L 

of  S k L  
Stack Locat ion t Observer's 

Weather Condit ions e /c rv  
Locat ion 

I- 

\a 3'1 

31 -- - 32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42  

43 

- 

- 

.i' 44 

45 

16 

47 

48 

49 

50 

51 

52 

53 

54 

55 

c- 5 56 

I 

57 

58 

____ 5: 
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RECORD OF V I S I B L E  EMISSIONS 

Company Name Gltl LB 8 

Weather Conditions c\cWr 
TIYE COM!lEMS 

I 
30 1 45 I 

0 I Q I  



RECORD 01' VISIBLE EIIISSIONS 

Company flame 

Plant Address  

7 Observer's 
Location &..JL af S c r J c  Stack l o c a t i o n  %& ;i)n/ E L  a r L F  

blcather Conditions c,kz L- - 

-- 
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SUI+RR Y 

c 
RECORD OF VISiSLE Ef4ISSIONS 

Type' OF Plant &,iXkn -& B d d h d l  Date 5 .2d7? 0 
1.- 

I I ' Company /lane GO;i B '  o n  ' B 
1 , Plant Address ;\ 

Type o f  Discharge 

Discharge Location R& D r i e r  
Height o f  Point o f  Discharge 

Hours o f  Observation %!Om tALks 

Observer fianc-4 E . % b  r t s o  n 

. . . .  
" . ' 

~ 

& .  ! I Observer's Location: 
. .  

/ 
Distance to  'Dischat-ge Point go 

I 
Height of Observation Point -6  . .  

I 

1 
I 

I 
I 
I 

. . .  1 . 'Direction froni Discharge Point  s& 
Background Description c D u f i a ,  s k u  

a r t l y  Cloudy Other 1 , Sky Color 

blind Direction : o ,a \find Velocity 5 c /O mi/hr 

Ideather: Clear O v e r c a s t  

.f$ 
P1 urn Description : 

1 Detachzd: Yrs 

\ 

Color:, Black ' CIhite Other 

P l u m  Dispzrsion Beli;lvior: Looping Coning Fanning  
-- .- -- ... ...... - . . . .  - . .  b . . . . . .  . - .. . . . . .  - ... - . . . .  -. 

Lofting Fuinigat i ng 0the.r 

Estimated Distance P l u m  Visible 

. 
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m o m  OF VISIOLE EIIISSIONS 

Company Hame Gh B \ L + + b a t e  c-4 3-8 o 
Plant  Address W ;\&t*il) Observer 

Stack Location 

1,leather Conditions . - 
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RECORD OF VlSlbLE ElllSSIONS 

Observer 

Stack Location 

Weather Condit ions 
Location 

- 

-- 
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1 
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1. 
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1 
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I- 
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1 
1 
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RECORO OF VISIBLE EMISSIONS 

Company t h e  Date s ' S - 2 0  
Plant Address Observer nahci, 8c 
Stack Location Observer's 

Weather Conditions 

TI 
:cc:IDs 

(41 

D1 i 
01 I 

I '  

01 i 
I 
I 

01 
n l  I 
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I 
1 
1 
1 
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t 
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I 
1 
1 
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RFCORLI OF VISIBLE Ell lSSIONS 

Plant Address 111 Observer ncl/r\cl~ E & 
Stack Locatjon 

lleather Condi tfons 

0 
Location .56 ' S k  L)2 

U 

31 

32 

33 * 34 

35 

\ 36 

38 

37 

. .  
39 

40 

41, 

42 \ 
43. 

44 

45 .? 
50 '  -? 
53 
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S U I W R Y  
RECORD OF VISiBLE EI4ISSIO:~S c 

Type' OF Plan t  ~ d 6 0 r n c Q  . Date 5-m-40 
1.. 
1 ' Company flare 

I . P lan t  Address 

I Discharge Locat ion  &.k 1 

1 iCLHours o f  Observation 9 I f~ fb l  n 
Observer 

. . . .  Type o f  Discharge 
. A&'' , . . 

Height o f  Po in t  o f  Discharge DJ% & 
'. ! 

. .  
I Observer's Locat ion  : t 

Distance t o  'Discharge P o i n t  . SO 
. .  . .  I 

Height o f  Observation P o i n t  . h ( O  .. '. 
. So& 

I 

t 
I 

I 
I' 
I 
I 

I D i r e c t i o n  from Discharge P o i n t  

Background Desc r ip t i on  c 
\leather: Clear Overca 

Wind D i r e c t i o n  0 

P1 ume Descr ip t ion  : 

I Detachzd: Yrs NO 

.. . . . 

Color: Black m' Other 

Plune Dispersion Bch?vioi-: Lo3ping Coning Fanning 
.. . . . . . . ... . . .  - 

L o f t i n g -  Fumigating 0thc.r 

Estinialcd Dis'tance P l u i 3 - 2  V i s i b l e  
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RfCORD OF VISIBLE EIIlSSIONS 

Stack Locat ion 

llcather Conditions 
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RECORD OF V I S I B L E  EMISSIONS 

Plant Address 
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RECORD OF VISIOLE EI.IISSIONS 

P lant  Address 

Stack Locat ion 

-.- 
I IR Mill 

4 3  30 
31 

32 

33  

34 

35 

36 

37 

38  

39 

40 

- 

, ' 

h 41 

4 2  

43 

6" 

0 
0 

0 
0 
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RECORD OF V ~ S ~ B L E  EMISSIONS 

Plant Address 

77- +OB 
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- Observer 7- n9Y. 5- Plant Address Lc/:/b:y Tn , r /  c; . 

Type o f  Discharge STACK OTHER 1 &f 

I (  I 5 

I 
1 Discharge Location f7" CC.6- 4 9  4 l L S ?  

I 
I 
I 
I 

I 
I 
I 

./ e d p  
.fz # / s a  I C < .  7c Height of Point o f  Discharge 15 I '-'s_;a I Observer's Location : 

Distance t o  .Oiscliarge Point 30 N / r - -  \ ! 

Height o f  Observation Point -roc ? /eve 20 : 

/ 

L ;  Directjon from Discharge Point W- 5 7  b x r u e f  

f 5. Ti</ $J/ - 
I#* / 6, Background Descr!pticn 

4,G I,leatlier: ,Clear Overcast Par t ly  Cloudy Other . , Ski 'Color id 

rnilhr Hind Velocity - 
W /  q S  

0 
I Detschzd: Y r s  & ,  

klind Direction 

P1 u n i i  Cescr i 1) t i  on : 

..-----> 
. . .._______. __ -. _ _  ._ .. . 

Color: Black @ Other 

piuple Dispzrsion k i i p v i o r :  LoDping C o n i n g  &.p.., 
. . .. - -. . . - . . . . . _- 

L o i t i n g  Fumigating 0the.r 

Estiii!atcd Distance PluI?? Visible 7 g/- 

I 
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ER-AQ39 (5/73) 
I 
I 

Commonwealth of Pennsylvania 
Department of Environmental Resources 
Bureau of Air Quality 6 Noise Control File No.--- 

VISIBLE EMISSIONS OBSERVATION RECORD 

d* -8  J ieds.jr *';rick I Description of Source: x;Tucc~c 5*y Observers Name: 7 4 0 ~ 7 7 5  

Owner of Source: G-/d Bend Title: 

Location of source: b;/q ;.,2zq u C.  Date: -+ 7/6 c 
I 
I 

us~her Comments: I - A-86 



SUI+LiRY 
RECORD OF VISjSLE EI4ISSIO;4S 

I 

Type of P l a n t  Date  5’ /z 7 / g  c 
1 

I Plan t  Address L G / m ; d 9 &  A / C  Observer , q 4 , I -  

I 

I Company t i am G ~ / J  dcq,/ Hours o f  Observation c ; ~ ~  - 
OTHER 

F 

Type o f  Discharge STACK 

1 Discharge Loca t ion  5 I , , / ~ ~  

Height  o f  P o i n t  G f  Discharge 15 

Observer’s Locat ion:  

47, L r e  _- 
$ / c a r  A F /u / 

J5& 

Distance t o  ‘Oiscltst-9’2 Po in t  J O j  

Height  o f  Observation P o i n t  

Dircct i ’on from Discharge P o i n t  ( A / P s \ T  

r0.f /Pup / 
I 

1 Background Descr!pt icn /A 7 - f {‘7r/k - 9- Lu 

I’ 

I 

I 

.I 
Idea t lie r : @ Overcast P a r t l y  Cloudy Other ;- Sky Color i ~ ,  {,./> 

Clind D i r e c t i o n  socr.4 Lvei 7 blind V e l o c i t y  mi/hr 

p1 u m  Cesc I- i p t i  on : 

I DFtachZd: Yrs @ 
Color: Black e Other 

plune D ispers ion  OcIipvioi-: Lo ip ing  Coning G g  
. . .. - _ _  . . - __ . . . . . . . __  . ~ 

I L o f t i n g  Fuinigating 0the.r 

Esti isatcd Distance P l c r w  V i s i b l e  3 Y 7 -  
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Commonwealth of Pennsylvania 
Department of Environmental Resources 

ER-AQ39 ( 5 / 7 3 )  

I Bureau of Air Quality 6 Noise Control File No. - 
VISIBLE EMISSIONS OBSERVATION RECORD 

Description of Source: 8, .(*-so /577-rcc) Observers Name: - / .;-.--a r 4W.l I 

1 
1 owner of Source: co/d 5- J Title: 

Location of Source: u . I + ; ~ J T ' *  F! C. Date: s/>? 1% 

From J. 'yC I."? to 3:  !cr P i W  

OBSERVERS LOCATION 

Distance to Source zc $7 

-_ .... . 
Wind Direction .!?-~-.Z*J i e . r . z  

,I 

Wind Velocity 

Weather Conditions C , 'a I / 

Plume Color c C. 70 

. .  c ->., ,=- - 
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a 
6 
I 
I 
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l 
I 
a 
1 
I 
I 
I 
I 
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I 
I 
I 
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SUI34ARY 
RECORD OF VISISLE EI~1ISSIO;~S 

Type of Plant  Date 5. /2 7 / e  
Company Ham & Cfl Hours o f  Observation .le 
P l a n t  Address i,u; /w ;n  Observer 4 L-r 1 

Discharge Location 5. /4 cri 897 4” 5 0 

1 q Type o f  Discharge STACK v - 

H e i g h t  o f  Point o f  Discharge j.5 pr &‘,,-I f c i f  

ha 12 
C&,l/P/ 

Observer’s Coca t i  on : N 
Distance t o  ‘Disctiai-ge Point a 
Height  of Observation Point f c ~ f  /Wf? / 
Directi’on f r o n i  Discharge Point $- Ld 

Nr 7 
. I  

Ba c I: round De s c r ! p t i c 11 

bleat her: @ Overcast Pa r t ly  Cloudy Other . , Sky Color ~+,!,./7, 
ci 5- Zrk  & I  

blind Direction 5 ~ ~ 7 4  e757 blind Velocity rnifhr 

P1 un? Cescr i 1) t i  on : 

DPtachZd: Ycs 

Color: Black 

pluiue D i s p - s i  on Dclvvioi - :  

\!I1 i t Other 
. . .. - . .. . . - . . ..-) 

c o n i  i s  --& 
Loft i ng Fumi g a t  i ng 0 1: hear 

Lo3pi ng 
25 

EstiiimLcd Distance Plui iz  Visible 



ER-AQ39 (5/73) 
I 
P 

Commonwealth of Pennsylvania 
Department of Environmental Resources 
Bureau of Air Quality 6 Noise Control File No. 

VISIBLE EMISSIONS OBSERVATION RECORD 
, )  . 

- I ,  Description of Source: f l - c c c  Hc.re c.?Jr-.' ,' Observers Name: ,, 

Hours : 

Wind Velocity 

I Weather Conditions C /, 
r ?:=' F,' C 

, -  
r- 

Plume Color A '. 

sa~her Comments: 

1, 
t '  ' 

A-90 
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End Observation 
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:ITWE EMISSION FUC 
INSPECTION 

~ 

Inspector A.%hy E .ROE, P &OK 

Date Slul  $ 0  
A f f i l i t a t i o n & F d P  \hn 

Company 

Wind Direction N e ( z A m r d  
b L  

Precipitation NA. Windspeed r\rff . 

Emission Source 

OBSERVATIONS 

(Min: S e d  -- (Min: Sec) 

... . . . .  . . . . . . . . hW-2- -:-. )/ab 20, a 
. ~ . .  

0.0 



FUGITIVE EMISSION 

Sky Conditions b?4- ( T n F b 3  
Precipitation Nf.1 .  

INSPECTION 

Inspector - 'Aarru &&l&&Qn 
Affilitation 4- & ' F . ~ Q A ~ L  ' 

oJ80 - 
Date 

Wind Direction kfi ( Z d o n r -  SI 
WindSpeed - MA (\\I \ 

Facility TYPE &&M..&&&&& 

h E L h  Ecwd 
Emission Source 

Sketch emission source, indicate observer position relative to sourc 
andlor actual emission points. 

. . .  

I .  
Accumulated Accumulated 

Emission 
OBSERVATIONS 

Observation 

(Min: Secl .- (Mix  Sed 
2 Time Period Time 

-L;c 

End Observation 

1 A-94 
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FUGITIVE EMISSION 
INSPECTION 

&4aKb&+ 
F- &vhn, 

Date ~51a &I$mU , 

Sky Conditions & &&V\ Wind Direction \IC) , 1 
Precipitation N k  r ’  Wind Speed d& I (  

Facility Type Emission Source Q r rn ;cJ, tc .  q Qb;INq 

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

I ‘1 
I OBS E R VAT1 ONS Accumulated Accumulated 

Begin Observation 

Time -R- Observation Emission 
Period Time 

(Min: Sec) (Min: Sec) 

End Observation 9 
I 
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A P P E N D I X  B 

LABORATORY REPORTS 



ANALYTICAL DATA 

LABORATORY RESULTS 

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS). CONTAINER L ~ Q  \a\a - mg &. FRONT HALF 

FLASK. FRONT HALF OF FILTER HOLDER 

FILTER NUMBER &Jda & CONTAINER 2' m i  

43 47 

/f( 
L c J g  

FRONTHALFSUBTOTAL mg 

BACK HALF ... 
IMPINCER CONTENTS AN0 WATER WASH OF 

IMPINCERS. CONNECTORS. AND BACK 
HALF OF FILTER HOLDER 

ACETONE WASH OF IMPINCERS. CONNECTORI. 
AND BACK HALF OF FILTER HOLDER 

CONTAINER m i  
ETHER.CHLOROFORM 

EXTRACTION m i  

CONTAINER m i  

BACK HALF SUBTOTAL m i  
r 1 / 

TOTAL WEIGHT ml 

- 
MOISTURE 

4 3  J 
IMPINCERS 

FINALVOLUME - ml 

NET VOLUME ml 
INITIAL VOLUME .S!&GJ,J 

ml 

SILICA GEL 
FINAL WEIGHT d35 I I '  
INITIAL WEIGHT I I 
NET WEIGHT 3s 1 I 



ANALYTICAL DATA 

PLANT &L& bon dl COWENTS: 

D A N  S-LQ-EO 
SAMPLING LOCAT 722 (2- -Ll 
SAMPLE TYPE r - k ) C - " \ A L  1 

RUN NUMBLR w o  
SAMPLE BOX NUMBER \ 
CLEAN UP MA# 

LABORATORY RESULTS 

\c?o. m; kQ. & .  FRONT HALF 

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

FRONT HALF SiiBiOTAL m; 

BACK HALF 

IMPINGER CONTENTS AN0 WATER WASH OF 
IMPINCERS. CONNECTORS. AN0 BACK 
HALF OF FILTER HOLOER - . . 

ACETONE W A M  OF IMPINCERS. CONNECTORS. 
ANOBACKHAlFOFFlLTERHOLOER 

CONTAINER m; 

EXTRACTION m l  

CONTAINER m; 

ETHER-CHLOROFORM 

BACK HALF SUBTOTAL mt 
I I' 1 

ml TOTAL WEIGHT 

/ 
MOISTURE 

56Sm1 IMPINGERS 
FINAL VOLUME 
INITIAL VOLUME ml 
NET VOLUME ml 

3 (3 
=5- 

f ?  

SILICAGEL a I 
FINAL WEIGH1 2 I 

8-2 

TOTAL MOISTURE 3 m  I 



ANALYTICAL DATA 

COmENTS: 

3 n L k  
SAMPLE TYPE 

RUN NUMBLR--- 

FRONT HALF LABORATORY RESULTS 

ha IGL d6-k m; 
ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS). CONTAINER D o 9 3  

FLASK. FRONT HALF OF FILTER HOLDER 

FILTER NUMBER a8027 CONTAINER m; 

f i  
FRONT HALF SUBTOTAL mg 

w 
BACKHALF - 

CONTAINER. . - .  m i -  . IMPINGER CONTENTS AN0 WATER WASH OF 
IMPINGERS. CONNECTORS, AN0 BACK ETHER.CNLOROFOfUU 
HALF OF FILTER HOLDER EXTRACTION - - -  m i  

CONTAINER m l  

BACKHALFSUBTOTAL m i  

TOTAL WEIGHT m i  

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

, 

. 
MOISTURE 

5 f A  ml 
IMPINGE AS 

FINAL VOLUME 
INITIAL VOLUME 2 ~ 2  ml 
NET VOLUME ml 

SILICA GEL 
FINAL WEIGHT I .  

I 
NET WEIGHT 717 I ; 

S U B l O T A l  g 

8-3 



ANALYTICAL DATA 

PLANT 61s 1A n COMENTS: 

SAMPLING LOCATION e 2 
DATE - - 

SAMPLE TYPE P G r 4 C . I -  < b L  
1 e-* OWt& 

RUN NUMBLR- 

SAMPLE BOX NUMBER 

CLEAN UP MAN 

FRONT HALF 

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

FILTER NUMBER a S649 

LABORATORY RESULTS 

FRONT HALF SUBTOTAL 

BACK HALF 

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

ACETONE WASH OF IMPlKtRf. CONNECTORS. 
AND BACK HALF O f  FILTER HOLDER 

CONTAINER au 
EXTRACTION m; 

CONTAINER au 

ETHER-CHLOROFORIYI 

BACK HALF SUBTOTAL m; 

TOTAL WEIGHT 8 3 . 5  ' 1  ml 

MOISTURE 

IMPINGERS 
FINAL VOLUME 
INITIAL VOLUME 
NET VOLUME 

SILICA GEL 
FINAL WEIGHT a I I 

I 
I 

INITIAL WEIGHT 

8-4 

I TOTAL MOISTURE 82 a - 



I 
I 
I 
1 
I 
t 
I 
1 
1 
1 
I 
I 
1 
I 
I 
I 
I 
I 
1 

ANALYTICAL DATA 

SAblPLE IYPE ?, &l c-\= L 
RUN NUMBLR "2- 

CLEAN UPMAN l\L t wc&- 
SAMPLE BOX NUMBER 

FRONT HALF 

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

FILTER NUMBER 

BACK HALF 

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

AC(lONL WASH OF IMPINCERS. CONNECTORS. 
AN0 BACK HALF OF FILTER HOLDER 

MOISTURE 

IMPINCERS 
FINAL VOLUME ml .~ 

INITIAL VOLUME 
NET VOLUME 

344.3 I 
SILICA GEL 

FINAL WEIGHT 
:NIT!AL WEIGHT a I -I 
NET WEIGHT I - 

LABORATORY RESULTS 

?a, a m; CONTAINER ~ m r  
571 Y m: CONTAINER 63985- 

FRONT HALF SUBTOTAL 77, d,, 

SUBTOTAL -e 

B-5 

m i  -- CONTAINER- 
ETHER.CHLOROFORIYI MI 

mc 

EXTRACTION 

CONTAINER 

m: BACK HALF SUBTOTAL 
TOTAL WEIGHT 5?,L /ng 

I TOTAL MOISTURE 96 Y. 7 



ANALYTICAL DATA 

PLANT G, Id - FPA COMEWTS: 
~ 

$-- 20 -so 
But [et 

DATE 
SAMPLING LOCATION (-a cr V M ~  

1 
SAMPLE TYPE ( C u 9  e 
RUN NUMBLR (3 

SAMPLE BOX NUMBER I zas 
CLEANUPMAN 

FRONT HALF LABORATORY RESULTS 
- ,  7 
=Ab*( m i  

CONTAINER . m y '  . 7 f t O  m i  

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS). c o ~ ~ ~ ~ ~ ~ o o 9 6 1 p  
FLASK. FRONT HALF O f  FILTER HOLDER 

FILTER NUMBER zB03Sz 

FRONT HALF SUBTOTAL -* 

BACK HALF 

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

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

MOISTURE 

IMPINGERS 
FINAL VOLUME 
INITIAL VOLUME ml 

970 ml NET VOLUME 

SILICA GEL 
f INAL WEIGHT 
INITIAL WEIGHT 
NET WEIGHT 

CONTAINER - nu 

EXTRACTION m i  

mc 

ETHER-CHLOROFORIYI 

CONTAINER 

m i  BACK HALF SUBTOTAL / 1  

m i  TOTAL WEIGHT 

- .. 

SU BT 01 A1 D 

8-6 



I 
I 
I 
I 
I 
1. 
I 
1 
I 
1 
I 
I 
1 
I 
1 
I 
I 
I 
I 

, 
m i  

ANALYTtCAL DATA 

/ 

PLANT C%\ A B o d -  COrnEWTS: 

5-dl -Yo 
(k 

RUN NUMBLR m e  
SAMPLEBOXNUMBER 

CLEAN UP MAN D A  l p  I , v-/P 1 
e 

FRONT HALF 

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

FILTER NUMBER J a w L  

DO7 7 I' LABORATORY RESULTS 

mt 
OOfiL. g' 

CONTAINER 0097-l 

CONTAINER -3 m i  

FRONT HALF SUBTOTAL -8 

BACK HALF 

IMPINCER CONTENTS AN0 WATER WASH OF 
IMPINCERS. CONNECTORS, AN0 BACK 
HALF OF FILTER HOLDER 

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

MOISTURE - 

B q  IMPINGERS 
FINAL VOLUfdE ml 

NET VOLUME .a m l  

FINAL WEIGHT d-!@- I 
INITIAL WEIGHT I 

INITIAL VOLUME GUXL mi 

SILICA GEL 
t 
C 

NET WEIGHT /I,B C C 

SUBfOlll e 

8-7 

CONTAINER mc 
ETHER.CHLOROFORIYI -. .- ~ 

EXTRACTION m t  



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

ANALYTICAL DATA 

PLANT C-IQ &*A) COMMENTS: 

)*e 
DATE s - a - a o  
SAMPLING LOCATION b ' k  

SAMPLE TYPE P64,r \.Ic,.Ld 
RUNNUMBER 0 
SAMPLEBOXNUMBER 

CLEAN-UP MAN 

LABORATORY RESULTS FRONT HALF 

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

FRONT HALF SUBTOTAL mt 

BACK HALF 

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

ACETONE WASH OF IMPINGERS, CONNECTORS, 
ANDBACKHALFOFFILTERHOLDER 

CONTAINER mg 
ETHER-CHLOROFORM 

EXTRACTION mE 

CONTAINER mg 

BACK HALF SUBTOTAL mE 

I TOTAL WEIGHT mE 

MOISTURE 

J'f9 m l  FINAL VOLUME 

FINAL WEIGHT &h.~!& g g 

IMPINGERS 

INITIAL VOLUME &QO- ml 
NET VOLUME .+ m l  

SILICA GEL 

INITIAL WEIGHT E g 
NET WEIGHT E E 

SUBTOTAL g 

8-8 

TOTAL MOISTURE / o  5- & 



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

ANALYTICAL DATA 

RUN NUMBLR Ti P-eL 

CLEANUPMAN O*&p ;// 
SAMPLE BOX NUMBER 

FRONT HALF 

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYf!AfSI. 
FLASK. FRONT HALF OF FILTER HOLDER 

FILTER NUMBER 3 s  
Lz&%cL 

g8aa+ 

BACK HALF - 
IMPINCER CONTENTS AN0 W A T E R W  OF 

IMPINGERS. CONNECTORS, AND.BACK-- 
HALF OF FILTER HOLDER 

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

LABORATORY REWLTf 

n l  CONTAINER 

m i  CONTAINER 

FRONT HALF SUBTOTAL .:li 

m: .- 

m: 

CONTAINER . 
ETHER.CHLOROFORM - 

EXTRACTION 

ay CONTAINER 

ay BACK HALF SUBTOTAL 1 

m: TOTAL WEIGHT 

MOlSTU RE 

IMPINGERS 
FINAL VOLUME 
INITIAL VOLUME 
NET VOLUME 

1 
1 
: 

U l  
SILICA GEL 

FINAL WEIGHT 
INITIAL WEIGHT 3 1 
NET WEIGHT a 1 

8a 1 TOTAL MOISTURE 



1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
5 
I 
I 
I 
I 
I 

ANALYTICAL DATA 

PLANT Gold D on COIIIMENTS: 

O A K  F-21- 80 
SAMPLING LOCATION A - r L  DmJer & +let 
SAMPLE TYPE Pa,+; C U O  *- 
RUN NUMBLR I 
SAMPLE BOX NUMBER I 1 

CLEAN UP MAN I -- 0oCI77 - 
flee h-' I Dab. - .  A 

FRONT HALF LABORATORY RESULTS 

ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASSI. CONTAINER 30 17 me 
FLASK. FRONT HALF OF FILTER HOLDER 

FILTER NUMBER .a- CONTAINER &a, b me 

FRONT HALF SUBTOTAL 9a.7 mg 

BACK HALF 
. . .  . .  m 1  IMPINGER CONTENTS AN0 WATER WASH OF-.."': . ' CONTAINER 

IMPINGERS. CONIECTORS. AND BACK- : ETHER-CHLOROFORld 
ns.;. .- HALF OF FILTER HOLDER . . EXTRACTION 

ACETONE WASH OF IMPINGERS. CONNECTORS. 
ANOBACKHALFOFFlLTEAHOLDER 

MOISTURE 

484- ml 
IMPINGEAS 

FINAL VOLUME 
INITIAL VOLUME .*a ml 
NET VOLUME ml 

2 20 I '  
SILICA GEL 

FINAL WEIGHT - 1 7  I 
INITIAL WEIGHT 2oc' I I 
NET WEIGHT 3 I I 

CONTAINER m( 

BACK HALF SUBTOTAL *I 

I TOTAL WEIGHT 9a.7 & I  -~ 
I I 

TOTAL MOISTURE 1 CJ 8 7 I 

S U B T O T l L  e 

6-10 



1 
ANALYTICAL DATA 

P LAN1 Gold B,&d - E &  COME?iTS: 

SAMPLING LOCATION R OG k. @ 3 elrc Qtif/ef 

WN ~ u M 6 k R - i  
SAMPLE BOX NUMBER f Z 0 C  

I 

I SAMPLETYPE af--+;c* I& 

1 OATE s - z z  - 80 

CLEANUPMAN f l e e  4- e* I V O L J ' b W 5  k/Rs J b h  
I- FRONT HALF LABORATORY RESULTS 

I ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS). CONTAINERDTZF a l a  mg 
FLASK, FRONT HALF OF FILTER HOLDER 

FILTER NUMBER J s  CONTAINER Y 3 f 4  mI: I 
I 
I 

BACK HALF 
CONTAINER - .- m i  

EXTRACTION me 

CONTAINER me 

I IMPINGER CONTENTS AN0 WATER WASH OF. -.. . -  
IMPINGERS. CONNECTORS. AND BACK ETHER-CHLOROFORM 
HALF OF FILTER HOLDER 

ACETONE WASH OF IMPINCERS. CONNECTORS. 
I 

ANOBACKHALFOF FILTERHOLDER 1 BACK HALF SUBTOTAL mI: 

I TOTAL WEIGHT 
,, 65,L m i l  

MOISTURE 

I 264 I IMPINCERS 
FINAL VOLUME 
INITIAL VOLUME I a d  I NET VOLUME I /&Lo h ! J B  

SILICA GEL 
FINAL WEIGHT 
INITIAL WEIGHT 
NET WEIGHT m 

SUBTOTAL g 

B-'l1 

TOTAL MOlSbJRE /a005 I: 



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

ANALYTICAL DATA 

PLANT 63 Jfl PO-KQ - COWEWTS: - 
y -aa*n 

> ,  , 

O A K  

SAMPLING LOCATION V b P r  

SAMPLE TYPE G b - ,  

RUN NUMBLR 3 - 
SAMPLE BOX NUMBER 

CLEANUPMAN e /t7 &I/ 

FRONT HALF 

ACETONE WASH OF WOZZLE. PROBE, CYCLONE (BYPASS\. 
FLASK. FRONT HALF OF FILTER HOLDER 

FILTER NUMBER Ago/?  

BACK HALF 

IMPINCER CONTENTS AN0 WATER WASH OF . 
IMPINCERS. CONNECTORS. AN0.BACK--’---- 
HALF OF FILTER HOLDER 

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

MOISTURE 

MPINGERS 
FINAL VOLUME A C  ml 
INITIAL VOLUME BlaD ml 
NET VOLUME -23- ml 

dlb3 1 I ‘  
SILICA GEL 

FINAL WEIGHT 
INITIAL WEIGHT A@’r4 I 1 
NET WEIGHT 1 1 

LABORATORY RESULTS 

CONTAINER /VI 9 m; 

CONTAINER 97’0 r n l  

FRONT HALF SUBTOTAL 61. 7 zj 

CONTAINER m i  
ETHER-CHLOROFORII~ 

EXTRACTION m i  

CONTAINER m i  

BACK HALF SUBTOTAL mI 
1 

LOTAL WEIGHT L Q i 8  4 ’k I 

SUBTOTAL g 

8-12 

TOTAL MOISTURE / / % 3  1 
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APPENDIX C 

SAMPLE CALCULATIONS 



SAMPLE CALCUUTlONS 

Test  Run 1 ROCK DRYER INLET 

1. Volume o f  d ry  gas sampled a t  s tandard  c o n d i t i o n s  (68OF. 29.92 
in. Hg), dscf .  

'm (s t d )  

'm (s t d  ) 

Where: . .  

'm(std) 

'm 

'b 

AH 

m 
i? 

17.647 

Y 

+ 460 ( T n  
1.05 I 50.93 

17.647 x 0.969 x 55.50 x (  30.17 .+. ,-) 
( 1 1 5 ~  460) 

Volume o f  gas sample measured by t h e  d r y  gas meter ,  
c o r r e c t e d  to s tandard  cond i t i ons ,  dscf. 

Volume o f  gas sample measured by t h e  d r y  gas meter  a t  
meter  cond i t i ons ,  dc f .  

Barometr ic  pressure,  in. Hg. 

Average p ressu re  drop  across t h e  o r i f i c e  meter, 
in. H20. 

Average d r y  gas meter temperature, OF. 

Fac to r  t h a t  i nc ludes  r a t i o  o f  s tandard temperature 
(528OR) t o  s tandard  pressure  (29.92 in.  Hg),OR/in. Hg. 

D r y  gas meter c a l i b r a t i o n  f a c t o r .  

2. Volume o f  wa te r  vapor i n  the gas sample c o r r e c t e d  t o  standard cond i t i ons ,  sc f .  

'w(std) 

'w(std) 
= (0.04707 89. 1 + Ca.a471s x 11.8 1 = 4.75 

Where: 

'w (s t d )  = Volume o f  water  vapor in  the  gas sample co r rec ted  t o  
s tandard c o n d i t i o n s ,  s c f .  

wc 
V Volume o f  l i q u i d  condensed i n  impingers,  m l .  

c- 1 



1 

W 

0.04707 
wsg 

0.04715 

= Weight o f  water vapor co l l ec ted  i n  s i l i c a  ge l ,  9. 

= Factor which includes the dens i ty  o f  water 
(0.002201 lb/mi), the molecular weight o f  water 
(18.0 Ib/ lb-mole), the idea l  gas constant 
c21.85 
temperature a t  standard condi t ions (528°R), absolufe 
pressure a t  standard condi t ions (29.92 in. Hg). f t  /ml. 

( in. Rg] (f t3]/(1b-m1e) (OR)] ; absolute 

= Factor which includes the molecular weight of water 
(18.0 I b / l b - m l e ) .  the Ideal  gas constant 
c21.85 (in. Hg) ( f t3) / ( lb-mole)  (OR)] absolute 
temperature a t  standard condi t ions f528°R), absolute 
pressure a t  standard condi t ions (29.92 in.  Hg). and 
453.6 g/ lb,  f t3 /g .  

3. Moisture content. 
'w(std) 

9 

'm(s t d )  
+ 

"w (s td)  Bws 

= 0.085 I 4.75 
ws 

B 
4.75 + 50.93 

Where: 

= Propor t ion o f  water vapor, by volume, in the gas 
stream, dimensionless. 

4. Mole f r a c t i o n  o f  d ry  gas. 

I 1 - 6 -  'd 

1 - .085 0.915 
'd 

Where: 

'd - Mole f r a c t i o n  o f  d ry  gas, dimensionless 

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

nwd = 0.440(%C02) + 0.320 (%02) + 0.280 (%N2 + % CO) 

c-2 



"d 

Where: 

Mwd 

ZCO, 

Z02 

%N2 
%CO 

0.440 

0.320 

29.02 

= Dry molecular weight, 1b/lb-mole. 

- Percent carbon dixoida by vo1ume. dry basis. 

= Percent oxygen by volume, dry basis. 

Percent nitrogen by volume, dry basis. 

Percent.carbon monoxide by volume, dry basis. 

Molecular weight of carbon dioxide, divided by 100. 

Molecular weight of  oxygen, divided by 100. 

- 
= 

= 

0.280 = Molecular weight of nitrogen or carbon monoxide, 
divided by 100. 

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

= (MWd x' Hd) + [lS (1 - Hd)] 
(29.02 x .915) + [I8 ( 1  - .915 1 

MWS 

I 28.08 

Where: 

MW 

18 = Molecular weight o f  water, lb/lb-mle. 

= Molecular weight of wet gas, lb/lb-mole. 
5 

f 7. Average velocity of gas stream at actual conditions, ft/sec. 
1 

avg. x [ ; s ? ~ v ~ ~ s  J - 85.49 x Cp x (-1 
V S  

c-3 



675. 
30.03 x 28.08 c i 85.49 x 0.840 x 1.15 x 

73.8 3 

Where: 

= Average gas stream veloc i ty ,  ft/sec. 
V S  - as. 49 P i t o t  tube constant, f t /sec X 

= P i t o t  tube coe f f i c i en t ,  dimensionless. 
cP 

* P  

TS 

pS 

= 

3 Absolute gas stream temperature, OR. 

= Absolute gas stack pressure, in. Hg. 

Velocity head o f  stack gas, i n  H20. 

8. Average gas stream dry volumetric f low rates, d s c f h i n .  

i c  varia 

Qs(std) 

‘s(std) . 

Where: 

‘s(std) 

AS 

1 058.8 

9 .  lsokine 

1058.8 x vS x x nd 6 pS * 

1658.8 x 73.8 x 3.55 x 0.915 x 30.03 
+ 460) a 

115 

= 11,280. 

= Volumetric f l a w  ra te  o f  dry stack gas, corrected to  
standard conditions, drcf/min. 

= Cross-sectional area o f  stack, f t  . 
= 

2 

Factor which includes standard temperature (528OR), 
standard pressure (29.92 in. Hg), and 60 sec/min, 

ion calculated from intermediate values. percent. 

c -4  



I 
I 
1 
1 
1. 
I 
1 
1 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 

I 

I 

Where: 

I 

e 

On 

17.316 

- 17.316 x 675. x 50.93 
73.8 x 96.0 x 30.03 x .915 x ( .175 I d  

= 99.8 

Percent o f  i sok ine t i c  sampling. 

Total sampling t ime,  minutes. 

Diameter o f  nozzle, inches. 

Factor which includes standard temperature (528°R), 
standard pressure (29.92 in. H ) ,  the formula fo r  

, conversion o f  

144). conversion o f  

ca lcu lat ing area o f  c i r c l e  710 9 
square fee t  t o  square inches ( 
seconds t o  minutes (60). and conversion t o  
percent (100). (in. Hq) ( in21 (min) . 

(OR) ( f t2)  (sec) 

10. Par t icu la te concentration, gr/dscf. 

= 0.015432 x Mt c1 
'm(std) 

167,176.2 - 50.7 = 0.015432 x 
50.93 

mere: - Par t icu la te concentration, gr/dscf. - Total welght o f  par t i cu la te  caught by t ra in ,  mg. 

c1 

Mt 

0.01 5432 Conversion fac to r  o f  gr/mg. 

11. Par t icu la te mass emission rate, lb/hr.  

PMRt p 0.0085714 x C y  x Q s ( s t d )  

= 0.0085714 x 50.66 x 11,300. - 4,900. 

, c-5 
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3 
I 
1 
I 
I 

Where: 

PMRt = Part iculate  mass emission rate ,  Ib/hr. 

0.0085714 = Conversion factor  re la t ing  minutes t o  hours (601, and 
grains to  pounds (7,000), ( lb )  (rnin)/(gr) (hr ) .  
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1 
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EQUIPMENT CALIBRATION DATA 



I 
I 
I 
1 
I 
8 
I 
1 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
# 

6.0 1 0.431 

t a  l cu la  t ions 

I Y 

/+Jy. / : 0 0 2 r  I 4 L 4  /* 9Al 
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1 
I 
I 
1 
I 
1 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 

Y 

Date /.-I f -80  Box No. I t D C  

3 0 . 0 8  
Barometric pressure, Pb =-in. Hg Dry gas  meter IJo. 

,il 
a*. L: 

AH@ 

O r i f i c e .  lGasv;;lunie wet t e s t  

s e t t i n g  , 
manonietcr meter 

in .  1120 f t 3  

0.5 
1 .0  
2.0 
4.0 
6.0 
8.0 

- 

- 

+++- 

0.0368 
0.0737 
0.147 
0.294 
0.431 
0.588 

__-. 

__ 

2591.rl l o  

I 

8.0 10 

;as volume 

f t3 'F 

Average . 

0- 2 



Date  . S- 3 - YO 
d9.93- 

B a r o m e t r i c  p ressu re ,  Pb = -in. Hg 

Box No. A/,< .Cd d 5  

Dry gas me te r  IJO. *=> 

- - .. - .- . . . 

Average 

I 
_- 

I - 
- 4 . 0 P i 4 -  

6.0 0.431 

8.0 I 0.588 I 
y = R a t i o  o f  accuracy  of we t  t e s t  n ie te r  t o  dry t e s t  me te r .  To le rance  = f 0.01 

At{@ = O r i f i c e  pressure d i f f e r e n t i a l  t h a t  g i v e s  0.75 cfm o f  a i r  a t  70" F and 29.92  
i nc l i es  o f  mercury,  in.  H20. T o l e r a n c e  - 0.15 

D-3 



I 
I 
1 
1 
3 
I 
I 
I 
I 
-1 
1 
1 
I 
I 
1 
I 
P 
I 
I 

Box No. *6 Date y/'i /BO - 
30,0,7 C 

Earometric pressure, Pb =-in. Hg Dry gas meter 110. *;. 

Or i f i c e  
mnooie tcr 
setting , 

i n .  If20 

0.5 

1 .o 
M I A  

All. 

;as volunic 
wet tcst 
mcter 

V W .  

f t 3  

5 
5 

10 

I I I I 

I 

10 
10 
10 

-___ 

Average E L  
Calculations 

= Ratio o f  accuracy o f  wet test nieter t o  dry test meter. Tolerance = i 0.01 

AH@ = Orifice prcssure differential that gives 0.75 cfm o f  air at 70" F and 29.92 
inches of mercury. in .  H20. Tolerance - f 0.15 

0-4 



I 
I 
I 
1 
I 
I 
I 

I 
1 
1 
1 
I 
I 
1 
I 
I 
I 
8 

Date 7/4/20 
. J 9 * ? 8  - R 

Barometric pressure, Pb =-1n. . "9 

Cc4C 

Box No. d / J A & a  

Dry gas meter 110. 

Average p 

.?..e 
a. ,.i 

Calculations 
___( 

AH 

0.5 
1 .o 

- 
- 

- 9 
6.0 

I Y I A"@ 

7 = Ratio of accuracy of wet  test meter to dry test meter. Tolerance = f 0.01 

AH@ = Orifice pressure differential that gives 0.75 cfm of air at 70" F and 29.92 
inches of  mercury. in. H20. Tolerance - * 0.15 

0-5 



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

Oa t e  k / / z / 8 %  Qox 140. 12.04 
OfC fi; ,*.*.';a L 32.0' 

B a r o m e t r i c  p r e s s u r e .  Pb = ,in. llg Dry gas me te r  110. 

.I. 

O r  i f i c e  
manonie t c r  

s e t t i n g  , 

in. I120 

0.5 

A l l .  

1 .o 
2.0 

2. O M  
6 . 0  

8.0 

C a l c u l a t i o n s  

At1 

0 .5  

- 

1 .o 
2.0 
_. .- 

, ? . p H  
6.0 

a. o 

Y 

y = R a t i o  o f  accu racy  of wet t e s t  n ie te r  t o  dry t e s t  n ieter.  To lerance = f 0.01 

A l l @  = O r i f i c e  p w s s u r c  d i f f e r e n t i a l  t h a t  g i v e s  0.75 cfm o f  a i r  a t  70" F and 29.92 
i nches  o f  mercury.  in.  1120. T o l e r a n c e  - 0.15 

0-6 



I 
I 
I 
1 
I 
I 
I 
t 
I 
1 
1 
I 
I 
I 
I 
I 
1 
I 
8 

AH 

0.5 
1.0 

2.0 
4.0 
6.0 
8.0 

- 

J Date l l ? O l B *  Box No. Id* 

Barometric pressure, Pb --in. Hg 
3'l.sr 

Dry gas meter Mo. 

Y A"@ - 

- 

, 
vw Pb ( t d  t 460) 

All  
13.6 

L 

0.0368 \ 
0.0737. 
0.147 
0.294 
0.431 
0.588 

__-. 

__ 

Or i f ice 
manonie tcr 

sett ing,  
A H ,  

in.  1120 

0.5 
1 .o 
m 1,: 

6 . 0  .~ .  -- 
8.0 

y = Ratio o f  accuracy o f  wet tes t  nieter to dry test  meter. Tolerance = i 0.01 

AH@ = Orifice pressure differential t h a t  gives 0 .75  cfm o f  air  at  70' F and 29.92 
inches of mercury, i n .  H20. Tolerance - * 0.15 



I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
d 
I 

c .=c- G 
ad' (0.85)' 

( Y = C  
(0.85)' 

( )' = C  
(0.85)' 

5H Redings  
NoinogrxphX 3 Nomograph4 s 

1.5 0.4 I500 0.8 8.7 8. b e.6 9. 0 e .  5 
I .0 0.3 I000 0. I 0 . 3 2  0 - 3 2  6.3 3 0:31 0 . 3 3  

4.7 4. 4.7 0.7 0.25 500 3.0 4 .% 

AP I - - - I),, I ,  0) - 
0.4 1 1.0 03 2500 0.02 0.4 9 c.*3 0-51 0.4 8 0 .at9 I A H I L = ' C -  

I ::;\ 
4.1 . 

0 .  b 2  0 . b S  0.2 200 0.9 0.64 0.k.S . 0 . 6 6  
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TO:&&Jm/d P3-E - 

-__ L 2 2 L  L e  wid-  -dALv_E__-- 

by our representative on - Ju.he ay / 9 t o  

L&LcA-e--/&9Jb 
The Mettler balances listed below have been serviced 

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: 

ff a L  
/ / - 2 9 -  79 

National Bureau of Standards test number: = / 7 d l O  - 3 8  

National Bureau of Standards test date: L - L . 7 8  - 

Type and serial number of balances serviced: 

-3a_~/06 &S J-J~CL 

/y/S 3F3a/ss' &&3-&6 4 0  7 0 

.. 
. .  L a %Pd 

Date of Issue 

7fure/L 
Mettler Instrument Corporation 
Box 71, Hightstown. NJ 08520 
(609) 448-3000 

. .  . .  . .  
. .  

D-9 
i i 2 a  19'781 
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w 
0 w 
d 
d 
0 
U 

0 
0 
U 

Q, 
CR 

c 
3 
G 
3 
Q, 

z 
0 
v) 

w 
0 
CT 

z 
m 

z 
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W 
m 
C G Z  
3 -  0 

L L  

H i =  
f c p r :  

0: a Z n  
Q w c n  
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w 
69 w 
I 4  
4 
0 
W 

A 

w 
a! 
Y 
dd 

0 w 

m 
m 

W k 
U 

IA 

3 w 
2 

Q) 
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c 
s,'liii3,: i5nPJ""1'3!: 

TAYLOR I!iSiRUFIIENT I COl.jUI.!ER PRODUCTS DIVISION SVBROl l  CORPORATION I ARDEN, N C 28704 

REPORT OF CALIBRATION 

CZItTiFIZD PZXISIGlJ  :.WLITY 
Type of Instrument 

Cotolog No. 

FEATURES: 

Reading of 
Thermometer 

32.050 

240.000 
274 -950 
310.050 

205.000 

Results of Tests 

Temperohlre 

IPTS-68 

32. ooo 
205.000 

310.000 

240.000 
275.000 

Correction 
To Be Applied 

- . 050 
.ooo 
.ooo 

+.050 
-.050 

If the correction is f the true temperature is higher than the indicated temperature; i f  the COrrCCtiM is  - the t w o  tem- 

perature i s  lower thon the indicated temperoture. 

T h e  followinp porafmph Gpplies to thermometers with on ice point. T h e  tcbuiated corrections apply provided the ice-point 

If 

the ice-point reoding is found to be higher (or lower) thon stated, a11 other r e z l i n j r  will be higher (or lower) by the same 

omount. If the thermometer is used or tested ot o given ternperoture shortly after beinp heoted to o higher temperotun, 

an error of (minus) 4 . 0 1 .  or less; for egch 10' difference between the hvo temperatures. moy be introduced. 

rending, taken after exposure for not less than 3 doys to o temperature of a b w t  25' C. (77' 0 IS 32.050 

w e  hereby certifv that this thermometer i s  calibrated by comparison lo  "working standards" whore primaw source of accuracy rem in 

platinum retistance thermometers calibrated by the National Bureau of Standards. Conrinuing accuracy is arrured by periodically s u b  

mining our platinum resirlance thermomerers to the National Bureau of Standards. In  addition. intermediate checks are made against a 

triple point of  mer ceii. a freezing point of zinc cell. and a freezing point of tin cell. 
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