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M E M O R A N D U M  _ _ _ _ _ _ _ _ _ _  

. 
TO: GEORGIA-PACIFIC GYPSUM PLAh'T (CO!QLIANCE FILE) - 
THROUGH : RAKDY WOOD, A I R  QUALITY ADMINISTRATOR 

CHUCK COLLINS, A I R  QUALITY SUPERVISOR 

- FROM: LEE GRIBB, A I R  QUALITY DISTRICT ENGINEER 

SUBJECT: A " A L  INSPECTION REPORT - 1978 

DATE: - JANUARY 15, 1979. 
\ 

On December 13, 1 9 7 8 ,  I performed t h e  a n n u a l  i n s p e c t i o n  o f  t h i s  company's gypsum 
m i l l i n g  and w a l l b o a r d  m a n u f a c t u r i n g  p l a n t ,  l o c a t e d  a t  H i m e s ,  Wyoming. I w a s  
accompanied on t h i s  i n s p e c t i o n  by Mr. P a u l  La r son ,  t h e  p l a n t  manager,  and Mr. 
Bruce Wacker, t h e  s e n i o r  p l a n t  e n g i n e e r .  

PROCESS DESCRIPTlON 

T h i s  f a c i l i t y  mines gypsum Qlydrated c a l c i u m  s u l f a t e )  f rom seams i n  t h e  su r round-  
i n g  h i l l s i d e s  and s t o c k p i l e s  t h e  o r e  a t  t h e  c r u s h e r  s i t e  above t h e  m i l l  p r o p e r .  
The o p e r a t i o n  mines  3 8 0 , 0 0 0 t o n s  p e r  y e a r  of  t h i s  o r e .  A f r o n t - e n d  l o a d e r  i s  
used t o  t r a n s f e r  t h e  material from the s t o c k p i l e  t o  a g r i z z l e y ,  s c r e e n ,  and 
f e e d  hopper .  The f i n e s  from t h i s  s e p a r a t i o n  a re  impure minerals  and are d i s -  
c a r d e d .  The o v e r s i z e  i s  conveyed t o  an e c c e n t r i c  c r u s h e r  and a hammermill where 
a minus 2" m a t e r i a l  is p roduced .  Tne c r u s h e d  r o c k  i s  t h e n  conveyed v i a  a cove red  
b e l t  conveyor  t o  a 300T. s t o r a g e  b i n  t h e t  s e r v e s  a s  a f e e d  hopper  f o r  f u r t h e r  
g r i n d i n g .  

T h i s  p h a s e  of t h e  o p e r a t i o n  p roduces  a l m o s t  a l l  of t h e  f u g i t i v e  d u s t  t h a t  i s  
e m i t t e d  from t h e  p l a n t .  A t  times t h e  volume of d u s t  c a n  be  v e r y  s i g n i f i c a n t ,  b u t  
t h e r e  are c u r r e n t l y  no c o n t r o l s  on t h i s  s o u r c e .  

The o r e  from t h e  c r u s h e d  o r e  s t o r a g e  b i n  i s  f e d  t o  a s i n g l e  60" Raymond M i l l  f o r  
f i n e  g r i n d i n g .  A 3% m i l l i o n  BTU/HR,  o i l - f i r e d  f l a s h  d r i e r  h e a t s  and d r i e s  t h e  
o r e ,  and p r o v i d e s  the a i r  t o  p n e u m a t i c a l l y  c a r r y  and  s i z e  t h e  m a t e r i a l .  The 
s i z i n g  i s  accompl i shed  by a 10 f t .  d i a m e t e r  c y c l o n e  s e p a r a t o r  (-100 mesh), a f t e r  
which t h e  p r o d u c t  i s  s t o r e d  i n  one of two 75T. k e t t l e  f e e d  b i n s .  Each b i n  f e e d s  
a s e p a r a t e  c a l c i n i n g  k e t t l e .  

Number 1 c a l c i n i n g  k e t t l e  p r o c e s s e s  a p p r o x i m a t e l y  15 .4  t o n s  p e r  h o u r  o f  gypsum 
and number 2 k e t t l e ,  a b o u t  9 . 6  t o n s  p e r  hour .  Each k e t t l e  i s  a n  u p r i g h t  b i n  
which i s  h e a t e d  by a 1 2  m i l l i o n  BTV/HR, o i l - f i r e d  b u r n e r .  The gypsum i s  f e d  t o  
t h e  t o p  of t h e  b i n  and p u l l e d  o f f  t h e  bo t tom i n t o  h o t  p i t s .  The w a t e r  of hyd- 
r a t i o n  h a s b e e n  d r i v e n  o f f  i n  t h e  ke t t les  and t h e  p r o d u c t ,  now c a l l e d  s t u c c o  
or p l a s t e r  o f  p a r i s ,  i s  conveyed to one  o f  two, 250T  o u t s i d e  s t o r a g e  b i n s ,  (and 
t h e n  t o  one of two, 85T. i n s i d e  s t o r a g e  b i n s  t o  a w a i t  t r a n s f e r  t o  t h e  board p l a n t .  

The re  i s  some f u g i t i v e  d u s t  g e n e r a t e d  by t h e  m i l l  g r i n d i n g ,  c a l c i n i n g ,  and m a t e r i a l  
h a n d l i n g  i n  t h i s  p o r t i o n  of  t h e  p l a n t ,  however v e r y  l i t t l e  of i t  e s c a p e s  t h e  
b u i l d i n g  t o  t h e  ambien t  a t m o s p h e r e .  A good p o r t i o n  of t h e  d u s t  i n  t h e  a r e a ,  
i n c l u d i n g  t h e  Raymond M i l l  b l e e d ,  b i n  v e n t s ,  and t h e  k e t t l e s  e x h a u s t ,  is c a p t u r e d  

- and d u c t e d  t o  a R e s e a r c h - C o t t r e l l ,  30,000 cfm, t w o - s e c t i o n  e l e c t r o s t a t i c  p r e c i p i t a t o r .  
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TO: GEORGIA-PACIFIC GYPSUM PLAh'T (COMPLIANCE FILE) 
THROUGH RANDY WOOD AND CHUCK COLLINS 
FROM: LEE G R I B B  
SUBJECT: ANNUAL INSPECTION REPORT - 1978 
DATE: JANUARY 1 5 ,  1979 .  

- 

L 

- 2 -  

The s t u c c o  from t h e  i n s i d e  s t o r a g e  b i n s  i s  conveyed t o  a mix ing  b i n  where 
w a t e r  and a d d i t i v e s  a r e  mixed w i t h  t h e  powder t o  form a f l u i d  p a s t e .  The 
d u s t  f rom t h e  mix ing  b i n  i s  c o n t r o l l e d  by a c y c l o n e  c o l l e c t o r ,  however t h i s  
s o u r c e  h a s  o c c a s i o n a l l y  e m i t t e d  h i g h - o p a c i t y  plumes. 

The res t  of  t h e  o p e r a t i o n  emits very l i t t l e  c o n t a m i n a n t s .  The p a s t e  i s  
e x t r u d e d  i n  a c o n t i n u o u s  s t r e a m  between two s h e e t s  of  pape r  b o a r d ,  where 
t h e  s t u c c o  s e t s  up h a r d .  An au tomated  s a w  c u t s  t h e  c o n t i n u o u s  s h e e t  i n t o  
t h e  d e s i r e d  l e n g t h s  and r o l l e r  c o n v e y o r s  p r o p e l  t h e  w a l l b o a r d  t h r o u g h  three 
p r o g r e s s i v e l y  h o t t e r  s e c t i o n s  of  a d r y i n g  oven. The t h r e e  n a t u r a l  g a s  f i r e d  
oven b u r n e r s  a r e  10,  2 5 ,  and 25 m i l l i o n  BTU/HR r a t e d ,  r e s p e c t i v e l y .  

The d r i e d  w a l l b o a r d  i s  t h e n  trimmed, t a p e d ,  and s t o r e d  f o r  sh ipmen t  by r a i l  
i n  t h e  p l a n t  warehouse.  In 1978 a p p r x .  183 m i l l i o n  s q .  f t .  of  w a l l b o a r d  vas produced.  

CO?IPLIANCE STATUS 

I took  one o p a c i t y  r e a d i n g  d u r i n g  my i n s p e c t i o n ,  t h i s  on t h e  p r e c i p i t a t o r  
s t a c k .  The r e a d i n g  was 5%, w e l l  w i t h i n  t h e  a l l o w a b l e  of 40%.  Anothe r  r e a d i n g  
w a s  t aken  by B e r n i e  D a i l e y  on J u n e  2 1  of  t h i s  y e a r ,  r e s u l t i n g  i n  10% a t t e n u -  
a t i o n .  I took  a t h i r d  r e a d i n g  on August 1 5 ,  r e s u l t i n g  i n  a 100% o p a c i t y .  T h i s  
h i g h  r e a d i n g  v a s  t h e  r e s u l t  of  f a i l u r e  of  an e l e c t r i c a l  component i n  p r e c i p i t a t o r  
c o n t r o l s  and i s  d e t a i l e d  i n  a s u r v e y  r e p o r t  d a t e d  August 23 ,  1978.  This c o n t r o l  
d e v i c e  e x p e r i e n c e d  a v a r i e t y  of  p rob lems  d u r i n g  t h e  l a t t e r  p a r t  of  t h i s  summer, 
b u t  h a s  been o p e r a t i n g  a c c e p t a b l y  s i n c e  t h a t  time. . 

During my i n s p e c t i o n  I n o t e d  a h i g h  f u g i t i v e  d u s t  e m i s s i o n  from t h e  c r u s h e r  
a r e a  of  t h e  p l a n t .  My i n s p e c t i o n  of August 1 5 ,  1978 a l s o  r e v e a l e d  s i g n i f i c a n t  
e m i s s i o n  of f u g i t i v e  d u s t  f rom t h i s  s o u r c e .  Moni to r ing  w i l l  b e  i n i t i a t e d  a t  
t h i s  p l a n t ,  a s  d e t a i l e d  l a t e r  i n  t h i s  r e p o r t ,  a n d  i f  ambient  s t a n d a r d s  a re  
b e i n g  v i o l a t e d ,  t h e n  c o n t r o l s  may b e  r e q u i r e d  on t h i s  s o u r c e .  

Although n o t  n o t i c e a b l e  on t h i s  i n s p e c t i o n ,  t h e  c y c l o n e  v e n t  f rom t h e  mix ing  
b i n  h a s  shown h i g h  o p a c i t y  i n  t h e  p a s t .  This s t a c k  is a n o t h e r  s o u r c e  which 
may r e q u i r e  c o n t r o l s  i n  t h e  f u t u r e ,  t h e r e f o r e  i t  w i l l  be  v a t c h e d  c l o s e l y .  

Georg ia  P a c i f i c  h a s  s u b m i t t e d  a n  a p p l i c a t i o n  t o  modify t h i s  m i l l .  The proposed 
m o d i f i c q t i o n s  i n c l u d e  i n s t a l l i n g  a second 60" Raymond M i l l ,  r o c k  b i n ,  and 
c y c l o n e  s i z i n g  s y s t e m  i n  m i l l i n g  s e c t i o n  o f  t h e  p l a n t ,  a n d  c o n v e r t i n g  from 
n a t u r a l  g a s  t o  f u e l  o i l  a s  a f u e l  s o u r c e  f o r  t h e  b u r n e r s  on t h e  b o a r d  d r y i n g  
oven. A s  of t h i s  w r i t i n g ,  t h e  D i v i s i o n  h a s  completed t h e  a n a l y s i s  of  t h e  
p r o p o s a l  and i s  i n  t h e  p r o c e s s  of p u b l i s h i n g  a t e n t a t i v e  a p p r o v a l  f o r  p u b l i c  
comnient. A s  p a r t  of  t h e  D i v i s i o n ' s  r e q u i r e m e n t s  f o r  a p p r o v i n g  t h i s  a p p l i c a t i o n ,  
G e o r g i a - P a c i f i c  w i l l  h a v e  t o  t es t  t h e  ma jo r  s t a c k s  i n v o l v e d  i n  t h e  m o d i f i c a t i o n  
and w i l l  have t o  i n i t i a t e  an ambien t  m o n i t o r i n g  s y s t e m  f o r  p a r t i c u l a t e  t o  
d e t e r m i n e  if f u g i t i v e  and p o i n t  s o u r c e s  a r e  c o n t r i b u t i n g  t o  v i o l a t i o n s  of  
ambient  s t a n d a r d s .  

- 
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TO: GEORGIA-PACIFIC GYPSUM P M T  (COMPLIANCE FILE) 
THROUGH RAKDY UOOD AND CHUCK COLLINS 
FROX: LEE G R l B B  
SUBJECT: khNUAL INSPECTION REPORT - 1978  
DATE: JANUARY 15, 1979.  

- 

- 3 -  

G e o r g i a - P a c i f i c  a l s o  a p p l i e d  f o r  a m o d i f i c a t i o n  p e r m i t  i n  July, 1977. 
p u r p o s e  of t h i s  a p p l i c a t i o n  w a s  t o  c o n v e r t  the f i r i n g  of t h e  Raymond M i l l  f l a s h  
d r i e r  and t h e  two k e t t l e  b u r n e r s  t o  a combina t ion  o f  g a s  and o i l .  P e r m i t  
MD-18 was i s s u e d  on September  2 6 ,  1977.  
m o d i f i c a t i o n  i s  comple t ed  and o p e r a t i o n a l .  
c o m p l e t i o n ,  t h e r e f o r e  I c a l l e d  Bruce Wacker on J a n u a r y  15, 1979 and r e q u e s t e d  
t h a t  h e  send  a l e t t e r  c o n f i r m i n g  and d a t i n g  t h e  comple t ion .  The D i v i s i o n  w i l l  
r ev i ew G e o r g i a - P a c i f i c  t e s t i n g  r e q u i r e m e n t s  due  t o  t h i s  m o d i f i c a t i o n ,  ( i f  any )  
when M r .  k ' a c k e r ' s  n o t i f i c a t i o n  i s  r e c e i v e d .  

The 

The D i v i s i o n  n m u n d e r s t a n d s  t h a t  t h i s  
KO n o t i c e  was r e c e i v e d  o f  t h i s  
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Locat  ion of O h e r v e r  

35 

D i s t a n c e  t o  S t a c k  

700  / / S  

- ISind D i r e c t i o n  
(Approx. 1 

Teripei-at 11;-e /o *F 
S u n  of n u z b i r s  r e c o r d e d  

T o t a l  number of r e a d i n g s  .?$ 
San of nos.  recoi-ded _L_-_ = 4% -. -- 

C p c i t y :  ‘L.ota1 nos. of r e a d i n g s  -- 
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- TO: CELOTEX B I G  HORN GYPSUM, CODY (CO?IPLIANCE FILE) 

THROUGH : RANDY WOOD, A I R  QUALITY ADMINISTRATOR 
CHUCK COLLINS, A I R  QUALITY SUPERVISOR. 

- FROM: 

SUBJECT: AKh'UAL INSPECTION REPORT, 1979. 

-# LEE G R I B B ,  DlSTRICT A I R  Q U A L l n  ENGINEER 

DATE: - 

On A p r i l  1 7 ,  1979,  I performed t h e  a n n u a l  i n s p e c t i o n  o f  C e l o t e x  C o r p o r a t i o n ' s  
w a l l b o a r d  m a n u f a c t u r i n g  p l a n t  l o c a t e d  a t  Cody, Wyoming j u s t  n o r t h  of  
town on t h e  n o r t h  bank o f  t h e  Shoshone R i v e r .  I =as g i v e n  t h e  p l a n t  
o p e r a t i n g  c h a r a c t e r i s t i c s  and t h e  p r o d u c t i o n  d a t a  d u r i n g  d i s c u s s i o n  w i t h  
Mr. Ed Tu ten ,  t h e  p l a n t  manager.  M r .  Merle B y e r s ,  t h e  p r o d u c t i o n  and 
s a f e t y  s u p e r i n t e n d e n t ,  gu ided  me on my i n s p e c t i o n  t o u r  of  t h e  f a c i l i t y .  

PROCESS DESCRIPTION: - .'. . 

T h i s  f a c i l i t y  mines gypsum ( c a l c i u m  s u l f a t e )  r o c k  from seam l o c a t e d  
a b o u t  6 m i l e s  s o u t h  o f  t h e  p l a n t .  The r o c k  i s  h a u l e d  by 20 T .  t r u c k s  
th rough  t h e  town, to t h e  m i l l  s i t e .  Approx ima te ly  33 l o a d s  a re  h a u l e d  
p e r  day amounting t o  a p p r o x i m a t e l y  660 T. o f  gypsum rock .  

The h a u l e d  r o c k  i s  dumped d i r e c t l y  i n t o  t h e  c r u s h e r  f e e d  b i n  a t  t h e  m i l l  
s i t e .  T h i s  t r u c k  dump i s  r o o f e d  and e n c l o s e d  on t h r e e  s i d e s ,  however,  
no vacuum c o n t r o l  d e v i c e  i s  used.-:.. 

The rock .  i n  t h e  f e e d  b i n  is f e d . d i r e c t l y * t o  t h e ' c r u s h e r  .by a s t ee l , . . . i  
conveyor .  l o c a t e d  i n  t h e - b o t t o m  of th'e b i n :  1 The . ' c rushe r '  i s  a "Bulldog":: 
brand h a m e m i l l  w i t h  a r a t e d  c a p a c i t y  of 150 T / H R . ' : : ' I t  p roduces  a minus 
l$": .s ized product. . :  i . 

The c r u s h e d  r o c k  i s  b e l t  conveyed,  v i a  e n c l o s e d  conveyor  and b u c k e t  
e l e v a t o r  t o  o n e  of  two, 2 2 5 Z  c a p a c i t y  r o c k  s t o r a g e  b i n s .  The gypsum 
r o c k  a t  t h i s  p o i n t  h a s  1-3% f r e e  m o i s t u r e ,  and 20.9% c h e m i c a l l y  bound 
m o i s t u r e .  

The r o c k  b i n s  f e e d  two, 15 T/HR c a p a c i t y ,  50" Raymond Mills, which g r i n d  
t h e  r o c k  t o  a f i n e  powder. The powder f rom t h e  Raymond Mills, now cal led 
l a n d p l a s t e r ,  i s  p n e u m a t i c a l l y  conveyed and d e p o s i t e d  by c y c l o n e  s e p a r a t i o n ,  
i n t o  two, 120T. c a p a c i t y  l a n d p l a s t e r  s t o r a g e  b i n s .  Heated a i r ,  t o  remove 
t h e  f r e e  m o i s t u r e  c o n t e n t  i n  t h e  gypsum and t o  p r o v i d e  t h e  conveyor  and 
s e p a r a t i o n  m e d i u m ,  i s  s u p p l i e d  t o  each  of t h e  m i l l s  by a s e p a r a t e  2 . 5  MM. 
B t u / H R . ,  n a t u r a l  S a s - f i r e d  h e a t e r .  h ' h i l e  t h e  c y c l o n e  unde r f low l o a d s  
t h e  l a n d p l a s t e r  b i n s  w i t h  p r o d u c t ,  t h e  f i n e s  i n  t h e  m i l l  airstrezm a re  
d u c t e d  t o  a " P r e c i p i t a i r e "  b r a n d ,  1 chamber,  3 f i e l d ,  C-type e l e c t r o s t a t i c  
p r e c i p i t a t o r  b e f o r e  b e i n g  r e l e a s e d  t o  t h e  a tmosphe re .  

Each l a n d p l a s t e r  b i n  f e e d s  a 1 2 . 5  PiM Btu/HR.,  n a t u r a l  g a s - f i r e d  c a l c i n i n i n g  
k e t t l e .  
15 T .  of  l a n d p l a s t e r  is l o a d e d  i n t o  e a c h  k e t t l e  a t  abou t  1 7 5  F. The l and-  
p l a s t e r  i s  t h e n  h e a t e d ,  o v e r  a p e r i o d  o f  a p p r o x i m a t e l y  90 m i n u t e s ,  t o  d r i v e  
o f f  a l l  b u t  6% o f  t h e  i n i t i a l  c h e m i c a l l y  bound m o i s u r e  i n  t h e  r o c k .  

These k e t t l e s  a r e  b a t c h - t y p e  o p e r a t i o n s  i n  which a p p r o x i n a t e l y  

. . . I 2  



HEMORANDUM: 
TO: CELOTEX B I G  HORN CYPSU?l, CODY (COhT'LZANCE FILE) 
THROUGH: M N D Y  WOOD AND CHUCK COLLINS 
FROEI: LEE G R I B B  
SUBJ: ANNUAL INSPECTlON REPORT, 1979.  
MAY 3, 1979.  - 2 -  

The dump p o i n t  o c c u r s  when t h e  l a n d p l a s t e r  r e a c h e s  315'F. 

When each  k e t t l e  c o m p l e t e s  i t s  c y c l e  i t  i s  dumped, via an a i r  o p e r a t e d  
g a t e ,  t o  each  u n i t ' s  r e s p e c t i v e  h o t  p i t .  The c a l c i n e d  l a n d p l a s t e r ,  
now c a l l e d  s t u c c o ,  i s  conveyed o u t  o f  t h e  h o t  p i t s  and i n t o  one  of 
two, 330 T. c a p a c i t y  s t o r a g e  b i n s ,  by s c r e w  conveyors  and a b u c k e t  
e l e v a t o r .  The e m i s s i o n s  from b o t h  t h e  h o t  p i t s  and t h e  s t u c c o  s t o r a g e  
b i n  v e n t s  a re  d u c t e d  t o  t h e  e l e c t r o s t a t i c  p r e c i p i t a t o r ,  a l o n g  w i t h  
t h e  m i l l  d u s t .  

From t h e  s t u c c o  b i n s ,  t h e  s t u c c o  i s  mixed w i t h  a s m a l l  q u a n t i t y  o f  d r y  
i n g r e d i e n t s  ( s t a r c h  and orzan) i n  a m i x i n g  screw. A t  t h e  end o f  t h e  
s c r e w  a water and n e w s p r i n t  pape r -pu lp  s l u r r y  is added w i t h  an a c c e l -  
e r a t o r -  ( s m a l l  amount o f  . l a n d p l a s t e r > , .  and  t h e - e n t i r e .  m i x t u r e  is . -  
b l e n d e d  -in a p i w m i x e r  t o  a thick 'mud.  c o n s i s t a n c p z -  T h i s  s t u c c o  mud -.L 
i s  t h e n ' e x t r u d e d  between two s h e e t s  of heavy p a p e r  on a l o n g  c o n t i n u o u s  
r o l l e r  conveyor .  

T h i s  " l i q u i d "  w a l l b o a r d  sets up i n  t h e  7-8 m i n u t e s  i t  takes t o  r e a c h  
a r o t a r y  k n i f e .  The p l a n t  r a k e s  b o t h  1/2" and 5/8" t h i c k  boa rd .  The 
1/2" board  t ravels  a t  1 2 0  fpm on t h e  r o l l e r s  and t h e  5/8" board t r a v e l s  
a t  96  fpm. 
The b o a r d  is t h e n  conveyed by a n  au tomated  s y s t e m ,  t h r o u g h  a f o u r  zone 
boa rd  . d r y i n g . o v e n .  .. 

EacW zone..of t h e  d r i e r : i s  h e a t e d  by a ; s e p a r a t e .  25 MM Bt'u/HR,' ' 'natural.=i 
g a s - f i r e d  . .  burner- : - -  Zones 1- and- 2 ' a S e r a g e  about . -500-F. ;  Zone 3 abou t  -::i 
4150F,"and Zone 4 a b o u t  2200F.'.'?. 

From t h e  c l r i e r ' t h e  w a l l b o a r d  i s  s e n t  t o  a s e t  of  saws where t h e  e n d s  
a r e  t r i m e d  and t a p e d .  The d u s t  from the t r imer  saws i s  c o n t r o l l e d  
by a v e n t i l a t i o n  s y s t e m  connec ted  t o  a B u f f a l o  Forge  b r a n d ,  A e r o t u r n ,  
Type "B", a i r - r i n g  t y p e  baghouse d u s t  c o l l e c t o r .  T h i s  c o l l e c t o r  h a n d l e s  
v e r y  l i t t l e  d u s t ,  h a s  no v i s i b l e  e m i s s i o n s ,  and a l t h o u g h  i t  h a s  n o t  
been  t e s t e d ,  I e s t i m a t e  i t  h a s  n e g l i g i b l e  e m i s s i o n s .  

T h i s  b o a r d p l a n t  o p e r a t e d  8148 h o u r s  i n  1 9 7 8  and produced 206 m i l l i o n  
s q u a r e  f e e t  o f  w a l l b o a r d  (on a 1/2" b a s i s ) .  
318, 24-hour d a y s  i n  1978 f o r  a t o t a l  o f  7632 h o u r s .  The m i l l  produced 
1 2 8 , 1 8 3  t o n s  o f  s t u c c o  d u r i n g  t h e  y e a r .  A l l  f u e l  used i n  t h e  Raymond 
M i l l  d r i e r s ,  t h e  k e t t l e s ,  and t h e  boa rd  d r i e r  amounted t o  592,469 MCF 
of  n a t u r a l  gas i n  1978. 

i 

The k n i f e  c u t s  t h e  board i n t o  a p p r o x i m a t e l y  8 '  s e c t i o n s .  

0 

. 

The gypsum m i l l  worked 

COMPLIANCE STATUS: 

T h e  c r u s h e r  f a c i l i t y  n o r m a l l y  o n l y  runs a p a r t i a l  day t o  s u p p l y  t h e  
m i l l s ,  and i t  had j u s t  completed a l l  o p e r a t i o n s  f o r  t h e  day when I 
make my i n s p e c t i o n ,  c o n s e q u e n t l y  no f u g i t i v e  e m i s s i o n s  were no ted  
t h i s  day .  

i . . .13 
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MEMORANDUM: 
TO: CELOTEX BIG HORN GYPSUM, CODY (COMPLIANCE FILE) 
THROUGH: R4NDY WOOD AND CHUCK COLLINS 
FROM: LEE G R I B B  
SUBJ:  ANNUAL INSPECTION REPORT, 1979. 

- 
( 

- 3 -  

The rest of the plant was running, including the kettles. I read 
the precipitator stack at 11% during this inspection. 
at 21% on June 22, 1978. This unit has problems with puffing during 
Sapping cycles, although the duration of the puffing is very short, 
- 5 seconds. This precipitator was tested after its installation in 
1970 and resulted in an emission rate of 5.6 LB/HR. No production 
data was given, but assuming a minimum of one kettle running (10 TPH), 
the allowable for this unit would have been 19.2 LB/HR. The 1970 test 
report, prepared by Precipitaire is included for reference in this 
report. 

A violation of the Wyoniing-Air Quality Sta6dards and Regdlations was 
discovered during this inspection.. It was found that Celotex did..': 
construct a new landplaster bin, kettle, and hot pit, without obtain- 
ing the necessary air quality construction permit. 
violation are explained in my April 24, 1979, Survey Report. Celotex 
has now submitted an application for this permit, however, several 
items are missing to complete the application. Celotex has been noti- 
fied of the difficiencies in my letter of April 30, 1979. It is expected 
that the necessary information will be forthcoming shortly. A Notice 
of Violation'is now being prepared and will be issued to Celotex. 

It was read 

. 

The details of this 
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CSLOTEX GYPSUM CO., CO3Y 
A p r i l  1 7 ,  1979 
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5 0 " ,  15 T/HFl Raymond Mill 



Raymond Mill C y c l o n e  

Board  P l a n t  Conveyor  L i n e  

l e f t - -  Board Drier Oven E n t r a n c e  
r i g h t - -  R o t a r y  Knife. 

I? 
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Trim Saws ,  Ventilation Fan & Duct Work 



CELOTEX GYPSUtO C O . ,  CODY 
A p r i l  1 7  I 1979 

P r e c i p i t a t o r  Ductwor k 
(from Raymond Mill C y c l o n e s ,  Kettle Hot P i t s ,  8: Tank V e n t s )  

'' Pre c i p i t a ire" E l e  c t r os t a t ic  P r  e c i p i t a t  or 
( o p e r a t i n g )  
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CZLVTEX GYi'SliId C O . ,  CGDY 

A p r i l  n, 1979 
-- 

M i l l  O v e r v i e w  ( l o o k i n g  s o u t h e a s t )  

(two l a r g e  s i l o s  a r e  s tucco  b i n s )  

P l a n t  O v e r v i e w  ( l o o k i n g  n o r t h )  

( n o t e  w a s t e  w a l l b o a r d  p i l e  ( r i g h t )  - p o t e n t i a l  d u s t  source on windy 
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Introduction 

This report covers the results of tests made to determine 
the performance of the PRECIPITAIR installed by Precipitair 
Pollution Control, Inc. for Big Horn Gypsum Company, located 
in Cody, Wyoming. 

The equipment, as furnished and erected, is described in 
Proposal X0904801 dated September 4 ,  1968 and Purchase Order 
+2657 dated December 26, 1968.  

PurDose of the Installation 

The purpose of this installation is to remove gypsum dust 
from the outlet gases from two ( 2 )  Kettle Exhausts, two ( 2 )  
Raymond Grinding Mills, and the silo vents. 

Description of the Installation 

The installation consists essentially of the following: 

A. A modular electrostatic precipitator with hoppers and 
automatic controls, high voltage power supplies with 
silicon rectifiers and interconnecting cables and wiring. 
The PRECIPITAIR is furnishcd witli galvanizcJ c o l l c d i n g  
plates, stainless stcel corona ribbon (patent pending), 
electric vibrators with variable automatic controls. 

Inlet and outlet hoods with perforated distribution plates. B. 

Ratinq 

The normal rated gas capacity for this installation is 
30,000 cfm at an inlet gas temperature of 180°F to 26OoF. 

i 

i 027 i... 
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5. G u a r a n t e e  

P r e c i p i t a i r  P o l l u t i o n  C o n t r o l ,  I n c . ,  g u a r a n t e e d  t h a t  when 
t h i s  i n s t a l l a t i o n  i s  a d j u s t e d  a n d  o p e r a t i n g  w i t h i n  i t s  r a t e d  
c a p a c i t y ,  t h e  P r e c i p i t a i r  s h a l l  h a v e  a c o l l e c t i o n  e f f i c i e n c y  
of 97%. 

6.  O D e r a t i n q  D a t a  

T h i s  i n s t a l l a t i o n  w a s  F -aced  i n  o p e r a t i o n  i n  J a n u a r y ,  1970, an1 
P e r f o r m a n c e  T e s t s  w e r e  r u n  on  F e b r u a r y  26, 1970 .  The  t e s t  
p r o c c d u r c s  f o l l n w c d  a rc  i n  q c n c r a l  a g r e e m c n t  w i t h  the  A. S. M. E .  
Power T e s t  Codcs  a n d  t h e  A i r  Measurement  D i v i s i o n  of P r e c i p i t a i r  
t e s t  p r o c e d u r e s .  

7 .  D i s c u s s i o n  of T e s t  R e s u l t s  

I n l e t  and  o u t l e t  tests w e r e  made t o  prove p e r f o r m a n c e  of 
t h e  i n s t a l l a t i o n .  

The i n l e t  t e s t  volume w a s  2 9 , 3 0 0  acfm @195"F, w i t h  a d u s t  
l o a d i n g  of 700  p o u n d s  per h o u r  t o  t h e  P r e c i p i t a i r .  The  
o u t l e t  t e s t  vo lume  w a s  3 1 , 4 0 0  @170°F w i t h  a dust l o a d i n g  of 
5 . 6  p o u n d s  per h o u r  t o  a t m o s p h e r e  g i v i n g  an  e f f i c i e n c y  of 99.4%. 

A l l  t e s t  r e s u l t s  a n d  other p e r t i n e n t  o p e r a t i n g  d a t a  a r e  shown 
on  the  a t t a c h e d  summary s h e e t s .  

8. C o n c l u s i o n  

On the  basis  of t h e  t e s t  r e s u l t s ,  it i s  c o n c l u d e d  t h a t  t h i s  
i n s t a l l a t i o n  i s  m e e t i n g  i t s  g u a r a n t e e .  

I 
Raymond J. V i l a d c s a u  
Manager ,  A I R  MEASUREMENTS DIVISION 
P r e c i p i t a i r  P o l l u t i o n  C o n t r o l ,  I n c .  

b s m  
3 / 5 / 7 0  
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- 9. Summarv o f  T e s t  R e s u l t s  - F e b r u a r y  26, 1 9 7 0  

G a s  Volume 

P r e c i p i t a i r  I n l e t  ....................... 29 ,300  acfm 

P r e c i p i t a i r  O u t l e t  ...................... 31 ,400  acfm 

Gas T e m p e r a t u r e  

P r e c i p i t a i r  I n l e t  ....................... 195OF 

P r e c i p i t a i r  O u t l e t  ...................... 170'F 

D u s t  L o a d i n q  

P r e c i p i t a i r  I n l e t  ....................... 2 .82  g r s / c u . f t .  

P r e c i p i t a i r  I n l e t  ...................... - 7 0 8  l b s . / h o u r  

P r e c i p i t a i r  O u t l e t  ..................... .0188 g r . / c u . f t .  

P r e c i p i t a i r  O u t l e t .  .................... 5 .6  l b s / h o u r  

M o i s t u r e  C o n t e n t  

P r e c i p i t a i r  I n l e t  ....................... 12.5% 

P r e c i p i t a i r  O u t l e t  ...................... 12.4% 

E f f i c i e n c y  .............................. 99.4% 
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10. Electrical Readinqs 

Durinq Test 

Section #1: 

Kilovolts... ................ 37.5 
Amps ........................ 5 

Scction #2 &. #3: 

Kilovolts ................... 40.0 
Amps ........................ 1 2  

ELECTRICAL - READING LEFT AT: 

Section #1: 

Kilovolts...................40.5 

Amps ........................ 10 

Section #2 &#3: 

Kilovolts... ............... -42 
Amps ........................ 20  

28 
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G A S  ANALYSIS 

TEST NO. 

LOCATION .. 
, '  

CCl ', ' 

on 

---__ 

4 . .  - 

CO 

so. 

n a  

N, 

1 ' .  . 

G A S  VELOCITY DATA 

TESTNUMBER 

- ' I  TEST NUMBER:- 

P L A N T  -. -. - CONDITIONS -. ___ 
FUCLTYPI:  

. __ 



DUST COI4CENTRATIOII CALCULATIONS 

DUST COLLECTION CALCULATIONS 

- 
COLLKCTION. LD3./DAY .. . 

- 
TOTAL SOL!DS. COLLKCTION + CALC. DUST LOhD. LIIS./DAY 

-- -I 
3f 



2 L i i ; i  CONDITIONS: 

_-.- FLUE on STACK PRESSURE: INCHES OF n o .  A**  

TEMP. * P O R  - - .... - VOLUME lC.F.M.1 (STACKCOND.)  3 .._. !..,z?!%-..- 
2 .  1 ' )  AVERkGE METER VACUUM I *  C I C )  ! . 

I TEMPERLTURL ('F.) 

SAHPLENOIZLC DIA. tBNcnEsi  

THIMBLE WEIGHT A F T E R  T E S T  .. - DEFORE ICORRECTED) - N r l  

CONDENSITK. C.C ... -- 
* 

. COLLCCTION. C U P B E O  T I H L O F T E S T  IMIHuTES) t .. -- 
TOTAL WT. DURING TLLIT ---- 

1HIMBLE NUMBER ........................................ 
DUST CONCENTRATION CALCULATIONS 

DUST COLLECTION C A L C U U T I O N S  

COLLECTION. LBS./DAY . - -- 
TOTAL SOLIDS, COLLECTION + CALC. DUST LOAD. LBS./OAY - -- 

EFFICIENCY 

.............................................................. LFPsCICNCY (PERCENT) -. - x loo---, 

NOTES: 

... . .  
......... 3.2 . 
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TO: 

ri!PlllicH: RANDY WOOD, A I R  QUALllY Al).'+JKISTEATOR 
CHUCK COLLINS, AIR QUA1.I'i-Y S1:i'EXVlSOR 

FRO?!: 

S!'KJECT: CO.?PLIANCE 7'ESl ' l  NG FOR CT-2 17/CR1!SHER IJIIST 

DATE : FF8PUA)tY 4 ,  1 9 8 0  

# LEE G R l B B ,  1)ISTRICT AIR QL'ALiIY t : N G I N E E R  

The D i v i s i o n  r e c e i v e d  n o t i c e  on h ' o v m l e r  23, 1 9 7 9  t h a t  t h e  new Raymond ,?!ill 
p e r m i t t e d  u n d e r  CT-217 h a d  been  i n i t i a l l y  s t a r t e d  on September 2 5 ,  1 9 7 9 .  
Georg ia  P a c i f i c  had some t r o u b l e s  i n i t i a l l y  g e t t i n g  t h e  m i l l  t o  run p r o p e r l y  
a n d  w a i t e d  u n t i l  December 5 ,  1 9 7 9  t o  s c h t d $ ! l e  perfonx.r!nce t e s t s  on t h e  C o t t r e l l  
e l e c t r o s t a t i c  p r e c j p i t a t o r  a t  t h e  p l a n t  whjch c o n t r o l s  t h e  Faj-mond M i l l .  

On Drctinber 5 I was p r e s e n t  a t  t h e  G e o r g i a  F a c i f j c  p l a n t  t o  ohsc-rve t h e  t r s t j n g .  
P r P l i i ~ i n a r y  d a t a  had been  g a t h e r e d  t h e  p r e v i o u s  a f t e r n o o n  by F..olngy ; - . , i d i t s ,  
i i ~ e  s : k r k  l e s t i n g  c o n s u l t a n t  who v a s  h i r e d  t o  pe r fo rm t h i s  t e s t i n g .  F~.ol i rgy 
; . . d j l s  p*.rcu: inel  a t  t h e  p l a n t  were Brad Penn and B r a n t  Gimmcson. !.:y C e c r g i a  
P . ? c i r j c  c u n t a c t  d i i r i ng  t h e  t e s t i n g  vas Bob Fich 'e i l l ,  t h e  P l a n t  3 g j n e e - r .  I 
. ? ] s o  spcke Lxith Pal11 L a r s o n ,  t h e  P l a n t  :.!anager, and Ri-uce L'acker, t h e  Senior  
P1 : : l i t  Fy.t.i !ic'cIr. 

T c . < t - : ; > g  rro;i;:;,,:nced a t  8 : O O  a.m. a f t e r  I v e r j f i e d  t h e  p o r t  d i rnens jons ,  p o i n t  
I ~ w n i i o n s ,  o p e r a t i n g  r o n d i t i o n  o f  t h e  p r t - r i p i i a t o r ,  a d  t h e  o p e r a t i n g  l e v e l  
of  t h e  m i l l .  The m i l l  r a n  a t  a combined r a t e  of  3 9  'TPH of l a n d p l a s t e r  from 
b o t h  Ralmond E l i l l s .  The  e l e c t r o s t a t i c  p r e c i p i t a t o r  upc-rat i n g  p a r a m e t e r s  are 
g i v e n  i n  Appendix F o f  Ecology A u d i t s '  r e p o r t  ( a t t a c h e d ) .  

T e s t i n g  conc luded  a t  3 : 4 5  p.m. a f t e r  f o u r  r u n s .  A broken p i e c e  of  i n F i n g e r  
g l a s s w a r e  was d i s c o v e r e d  d u r i n g  t h e  l e a k  check of riln 112 c a u s i n g  i t  t o  b e  
i n v a l i d a t e d .  C leanup ,  s ample  r e c o v e r y ,  and  obse rved  l a b  p r o c e d u r e s  were 
a c c e p t a b l e .  

I r e a d  f o u r  o p a c i t i e s  d u r i n g  t h e  d a y ,  o n e  dirr ing e a c h  of t h e  f o u r  t es t  r u n s .  
~ l l  f o u r  r e a d i n g s  r e 5 u l i t . d  i n  '27: o b s e r v e d  o p a c i t y .  T h e  t e s t s  showed a v e r a g e  
e n j c s i o n s  of  5 .06 11 , s . / i i r .  o f  p a r t i c u l a t e  m a t t e r .  The al1oi ;able  f o r  t h i s  
s i :+c i :  w<?s s e t  a s  a C'T-217 p r i n i t  cond i t . i on  a t  20 I b s . / h r .  I t h p r e f o r e  recom- 
in<.nd rh,at  t h e s e  t r s t s  h e  a c c e p t e d  as proof  of  c o n p l i a n c e  :or t h i s  s t a c k .  

r t j r i ! i g  t h e  23). 1 ~ 1 i i I e  I uhsvL-vr:d t h e s e  st;qck t e s t s ,  I a l s o  in<bted o t h e r  s o u r c e s  
o f  I - - ' i s s i u n  Ci-om tlie u p , r : 3 t j o n  of this gypsun p:.?nt. The inajn s o u r c e  of t h e s e  
i - m i s c ' c n s  ,,:as t h e  p l a n t  ci-t isl ir+r.  I l : , i ve  n o l r d  Iicavy FjlgiLive d u s t  from t h i s  
s o u r c e  h r : c re ;  znd i n  C; ic t ,  t h i s  I :..i::.siun K,?S ;.,hot j ~ r o ; : , ~ i c d  my 1-i-so;mendation 
t h a t  m o n i t o r i n g  be ~i r id '  ;-I .,kr>n a t  [h is  pl:+nt t o  detr.r-inine t h e  iinpnct of t h e s e  
i m i s s i o n s .  The acccinpjiiying p i c t u r e s  sliow t l ie I i c a ~ y  c m i s s j o n s  from t h e  
c r u s h e r  t h i s  day .  The c r u s h e r  \;as o p e r a t e d  c s s r n t i a l l y  a l l  day w i t h  p e r h a p s  
une h o u r  of downtime i n t e r s p e r s e d  thror ighout  t h e  day .  - 

.. ...e 37 
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G E O R G I A  PACIFlC COYJ'LIAXCE FILE 

FEBkUiHY 4 ,  1980 
- TESTING CT-217/CkCSHER DUST 

. PACE TWO 

A l s o  n o t e d  a s  s o u r c e s  of i u g i t i v e  e m i s s i o n  were t h e  conveyor  t r a n s f e r  p o i n t s  
and  t h e  m i l l  c l c n n u p  h o l e s .  The b e l t  conveyor  c a r r y f n g  t h e  o r e  f rom t h e  
c r u s h e r  t o  t h e  m j l l  h a s  no  d u s t  c o n t r o l  on t h e  t r a n s f e r  p o i n t s ,  c o n s r q u e n t l y  
i t  was c a u s i n g  a c o n t i n u o u s  s t r e a m  o f  d u s t  a s  i t  r a n .  The m i l l  c l e a n u p  d u s t  
i s  c u r r e n t l y  pushed o u t  holes c u t  t h r o u g h  t h e  m i l l  v a l l  on e a c h  m i l l  f l o o r .  
T h i s  h a s  r e s u l t e d  i n  a heavy b u i l d u p  o f  v e r y  l i g h t ,  f i n e  d u s t  a s  d e e p  a s  a 
f o o t  around t h e  d l l .  This d u s t  i s  v e r y  s u s c e p t i b l e  t o  e n t r a i n m e n t  i n  t h e  
w i n d  w l i i l e  i a l . l j i i g  t o  t h e  ground from t h e s e  c l e a n u p  h o l e s  and a l s o  w h i l e  
l y j n g  l o o s e  on t h e  ground o r  b e i n g  a g i t a t e d  by a n y  a c t i v i t y  i n  t h e  a r e a .  

Another  s o u r c e  of  f u g i t i v e  d u s t  v a s  n o t e d  on Oc tobe r  10 ,  1979 when I obse rved  
a m i n e  b l a s t  a t  t h e  company's p i t  l o r a t e d  a b o u t  one m i l e  n o r l h w r s t  o f  t h e  
p l a n t .  A p i c t u r e  of t h i s  s o u r c e  i s  a l s o  a t t a c h e d  t o  t h i s  memo. 

I spoke  w i t h  P a u l  Larson a b o u t  t h e s e  f u g u t i v e  sources a f t e r  t h e  t e s t i n g  was 
coinpleted.  I t o l d  him t h a t  t h e  c l e a n u p  met.hods a t  t h e  m i l l  and t h e  c r u s h e r  
a p p e a r e d  t o  be  e a j o r  s o u r c e s  of  f u g i t i v e  d u s t .  I t o l d  him t h a t  t h e s e  s o u r c e s  
were of conce rn  t o  t h e  D i v i s i o n  and s u g g e s t e d  t .hat  some a l ~ e r n a t i v e s  s h o u l d  
be  p l anned  f o r  by Georg ia  P a c i f i c .  I t o l d  Mr. Lar son  t h a t  i f  ambien t  d a t a  
g a i n e d  from t h e  company's m o n i t o r i n g  s i t e  showed Ligh v a l u e s  t h a t  t h e s e  
s o u r c e s  would be  t h e  f i r s t  p l a c e  t h e  D i v i s i o n  would look f o r  c o n t r o l s .  

Mr. Larson then  t o l d  m e  t h a t  Georgia  P a c i f i c  was a l r e a d y  l o o k i n g  a t  some 
c o r r e c t i v e  measu res .  He t o l d  m e  t h a t  t h e  company i s  i n v e s t i g a t i n g  a n  i n -  
p l a n t  vacuum s y s t e m  for  m i l l  c l e a n u p ,  i m p l e m e n t a t i o n  of  which s h o u l d  e l i m i n a t e  
t h a t  s o u r c e  as a c o n c e r n  t o  t h e  D i v i s i o n .  He a l s o  t o l d  m e  t h a t  Georg ia  
P a c i f i c  w a s  p l a n n i n g  m o d i f i c a t i o n s  t o  t h e  c r u s h e r .  I t o l d  Nr. Lar son  t h a t  
Georg ia  P a c i f i c  s h o u l d  i n f o r m  t h e  D i v i s i o n  of  t h e  d e t a i l s  of such  a m o d i f i -  
c a t i o n  f o r  a d e t e r m i n a t i o n  o f  p e r m i t  r e q u i r e m e n t s .  I t o l d  him t h a t  d u s t  
c o n t r o l  p r o v i s i o n s  s h o u l d  be  i n c l u d e d  i n  any p r o p o s a l .  
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Georgia P a c i f i c  - December 5, 1979 
. .  

Crusher Dust at 8 : 4 0  a . m .  
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Georgia Pacific - December 5, 1979 

Looking Downwind a t  Crusher Dust a t  1:20 p.m. 

Looking Upwind a t  Crusher Dust from Approximate Hi-Vol Location 
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Georgia Pacific - December 5, 1979 

Looking Downwind at Crusher Dust at 1:20 p.m. 

I 

Looking Upwind at Crusher Dust from Approximate Hi-Vol Location ! 



Crusher Dust - Taken from Precipitator Roof at 2 : 3 0  p.m. 
December 5, 1979 

Dust from Pit Blast at Georgia Pacific 
October 10, 1979 
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1 42 = cross-sectional are2 of fiozzle ( f t z )  
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STACK EMISSIONS SURVEY 
GEORGIA PACIFIC COMPANY 

LOVELL,  i\'YOMING 
FILE NUNBER EA 7920-76 

INTRODUCTION 

Ecology Audits,  Inc . ,  Casper, Wyoming, conducted a s t a c k  emissions 

survey a t  Georgia - P a c i f i c  Company loca ted  i n  Lovel l ,  Wyoming, on 

December 4 ,  1979, and December 5, 1979. 

was t o  determine emissions of p a r t i c u l a t e s  from t h e  C o t t r e l l  P rec ip i -  

t a t o r  S tack .  

The purpose of  t h i s  survey 

The sampling fo l loxed  t h e  procedures s e t  f o r t h  i n  t h e  "Wyoming A i r  

Qua l i ty  Standards and Regulat ions,  Wyoming Department of  Environ- 

mental Qual i ty ,  1979", and t h e  Appendix t o  t h e  Code o f  Federa l  

Regulat ions,  T i t l e  40, Chapter I ,  Part 60. 

1 EA 7920-76 
'3J ~ _ _  . - - -. . . . .. . - _ _  .- - .- . ---- ECOLOGY AUDITS, INC. -- - 



SUbPURY OF RESULTS 

Cottrell Precipitator Stack 

1. The emissions of particulate matter from the Cottrell Precipitator 

Stack were 5.08 pounds per hour based on averaging the three tests 

using the "front-half'' collections of the EPA-type sampling train. 

2 .  The average allowable particulate emission rate is 20 pounds 

per hour based on the "Wyoming Air Quality Standards and 

Best Available Control Technology, Permit Conditions." The particu- 

late emissions were 2 5 . 4  percent of'this standard based on averaging 

the "front-half" collections of the three tests. 

Regulations, 

EA 7920-76  2 
3V 
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SfiC.L.\RY OF RESULTS 

Rm Nmber  1 

I Stack  Flow Rare - A C N  1 22714 
L 

14036 13768 

14.6 

___ _. _ _ _  -.- . Stack Flow R a t e  - CSCF:4' 

$o ; later Vapor - % \'01. 

% co2 - 0 VOl. 6 

% o* - 8 VOl. 

0; Excess Air 9 SaxyliF.2 Poin t  --. 651 591- I-_ 

, P a ~ t i c u l a t e s  
- Probc, Cyclone & F i l r e r  Cztch 

g r a i n s / d s c f "  ,0738 .0762 .0511 

g r 3 i n s / c f  S Stack Condi t ions  

2.67 

! -- ~ 

l b s / h r  8.88 

Tota l  Catch 

gr3 i n  s / d  s c f .0745 

g r a i n s / c f  e Stack  Cond i t ions  .0459 

8.97 lbs/hr 

39 39 
- 

Production Rate Ore i r o c e s s e d  t o n s / h r  -- - 

I -- -__-____ 
* 25.52 "He, 6S'F 
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DISCUSSION OF RESULTS 

The tests for particulates appeared to be valid representations of 

the actual emissions. 

field data were in close agreement. 

stack were within 4.3.percent of the mean value. 

rates (9,) were within 1.1 percent of the mean value. 

sampling for the three tests were within the specified limits of the 

isokinetic rate, the greatest deviation being 9.5 percent. 

The indicative parameters calculated from the 

The moisture percentages for the 

The measured flow 

The rates of 

The total calculated emissions (pounds per hour) were within 3 . 7  pounds 

of the mean value. 

EA 7920-76 4 
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DESCRIPTION OF SAVPLING LOCATIONS 

The sampling ports oftheCottrel1 Precipitator Stack are located 

approximately 90 feet above the ground. 

two ports on the circular stack located approximately 42 feet 5 inches 

(9.98 stack diameters) domstream from the stack inlet and approxi- 

mately 8 feet 8 inches (2.04 stack diameters) upstream from the stack 

outlet. 

The sampling was performed from 

EA 7920-76 5 
6 2  
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SAMPLING AND ANALMICAL PROCEDURES 

The sampling and analytical procedures used followed the procedures 

outlined in the "Wyoming Air Quality Standards and Regulations, 

Wyoming Department of Environmental Quality, 1979" and the Appendix 

to the Code of Federal Regulations, Title 40, Chapter I ,  Part 60. 

A preliminary velocity traverse was made at the stack in order to 

determine the uniformity of flow. 

minute duration at each of  the traverse points were taken from each 

port of the Cottrell Precipitator Stack using an EPA-type, heated, 

glass-lined probe. 

Particulate samples of four 

Before each test, the sampling train was leak-checked at 15 inches 

of mercury. After each test, the train was again leak-checked at 

the highest recorded vacuum reading during the test. Final leak- 

checking was performed in order to determine the possibility of a 

diluted sample. 



Before and a f t e r  each t e s t  pe r iod ,  t h e  p i t o t  tube  l i n e s  were checked 

f o r  l eaks  under both a vacuum and p r e s s u r e  us ing  t h e  method descr ibed  

i n  t h e  Federal  Reg i s t e r ,  Volume 42,  Number 160, Method 2 ,  Sec t ion  3.1. 

The l i n e s  were a l s o  checked f o r  c l ea rance  and t h e  zero manometer 

reading  v e r i f i e d  before  and a f t e r  each t e s t .  

The emissions were c a l c u l a t e d  from g rav ime t r i c  a n a l y s i s  u s ing  t h e  

" f ront -ha l f ' '  c o l l e c t i o n s  of t h e  EPA-type sampling t r a i n .  

EA 7920-76 7 



DESCRIPTION OF TESTS 

Personnel from Ecology Audits, Inc., Casper, Wyoming, arrived at 

the Georgia - Pacific Company, Lovell, Wyoming, at 1130 hours on 
Tuesday, December 4, 1979. The equipment was set up on the Cottrell 

Precipitator Stack and preliminary data were taken by 1500 hours. 

equipment was secured for the night awaiting the arrival of the DEQ 

observer. 

The 

On Wednesday, December 5, 1979, work began at 1700 hours, consisting 

of setting up the sampling train and preliminary leak-checking. 

began at 0804 hours and continued without difficulty until the test was 

completed at 0910 hours. A period varying between one half and one and 

one half hours elapsed between tests t o  empty product bins. 

Testing 

The second test of the day was run, but, failed final leak-check pro- 

cedure because of broken internal glassware. 

The third test began at 1257 hours and continued without difficulty 

until its completion at 1403 hours. 

and continued without difficulty until its completion at 1546 hours. 

This test was discarded. 

The fourth test began at 1448 hours 

The equipment was moved off the Cottrell Precipitator Stack and loaded 

into the mobile laboratory. 

Ecology Audits' laboratory in Casper, Wyoming, for analyses and evalu- 

ation. 

The samples were recovered and taken to 

6s- 
ECOLOGY AUDITS, I?iC.  - --.* 

EA 7920-06 8 
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Operat ions a t  Georgia - P a c i f i c  Company, Lovel l ,  Wyoming, were com- 

p l e t e d  a t  1630 hours  on Wednesday, December 5, 1979. 

Div is ion  Manager 

Bradley G .  Pehd 
Superv isor  I/ 
Fie ld  T e s t i n g  Se rv ices  

9 
.. 
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APPENDIX A 

Locations of Sampling Points 
Cottrell Precipitator 

The sampling ports are located approximately 4 2  feet 5 inches (9.98 

stack diameters) dOhTlStream from the inlet to the stack and approxi- 

mately 8 feet 8 inches ( 2 . 0 4  stack diameters) upstream from the outlet 

of the stack. The locations of  the sampling points were calculated as 

follow: 

Point No. 

1 

2 

3 

4 

5 

6 

7 

8 

Inside Stack Diameter = 51 :.inches 

Port and Wall Thickness = 3/8 inches 
Percent of Diameter 

from IVall 

3.2 

10.5 

19.4 

32.3 

67.7 

80.. 6 

89.5 

96.8 

Distance 
from Wall 

1 5/81' 

5 3/8" 

9 7/8" 

16 1/2" 

34 1/21' 

41 1/8" 

45 5/8" 

49 3/8" 
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APPENDIX B 

Nomenclature and Eqtiations 
f o r  

Calculation of Source Emissions 

EA 7920-76 
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Symbol 

4 
'an 

Cao 

'at 

Cau 

Caw 

c, 
-P 

D t l  

%EA 

g 

%I 

%M 

Md 

mf 

$20 

English 
Units 

in. 2. 

gr/dscf 

gr/d sc f 

gr/CF 
@ stack 

Nomenclature for Particulate Calculations 

Metric 
Units 

2 m 

g/dscm 

g/dscm 

g/m3 
conditions 

gr/CF 
@ stack g/m3 
conditions 

in. m 

32.2 
ft/sec* 

mg 

18 lb/lb-mole 

Description 

Stack Area 

Particulate - probe, cyclone and filter 
Particulate - total 

Particulate - probe, cyclone and filter 

Particulate - total 

Particulate - probe, cyclone and filter 
Particulate - total 
Pitot Tube Calibration Factor 

Sampling Nozzle Diameter 

Percent Excess Air at sampling point 

Acceleration of gravity 

Percent isokinetic 

Percent moisture in the stack gas by volume 

Mole fraction of dry gas 

Particulate - probe, cyclone and filter 
Molecular Weight of Water 

J 



Symbol 

t m 

Mw 

mair 

m'd 

p b .  

PD 

ps 

*PS 

Pstd 

Qa 

QS 

- 
R 

TD 

Tt 

Ts 

VD 

Tstd 

V 
mstd 

vs 

v w  

528'R, 

English 
Units 

mg 

lb/lb-mole 

28.95 lb/ 
lb-mole 

lb/lb-mole 

"Hg 
Absolute 

"H20 

"Hg 
Absolute 

"H20 

29.92 "Hg 

ACFM 

DSCFM 

21.83 "Hg- 
ft3/lb-mole-OR 

O F  

min 

OF 

528'R 

ft3 

dscf 

f Pm 

ml 

Metric 
Units 

mg 

g/g-mole 

g/g-mole 

Hg 

mm H20 

mm Hg 

mm H20 

760 m Hg 

m3/hr 

dscm/hr 

*C 

min 

O C  

293'K 

3 

dscm 

m/sec 

m l  

D 

Description 

Particulate - total 
Molecular Weight of stack gas 

Molecular Weight of air 

Molecular Weight of dry stack gas 

Barometric pres si ire 

Orifice Pressure drop 

Stack Pressure 

Velocity Head of stack gas 

Standard Barometric Pressure 

Stack Gas Volume at Actual Stack Conditions 

Stack'Gas Volume at 29.92 "Hg, 528'R. dry 

Universal Gas Constant 

Average Gas Meter Temperature 

Net time of test 

Stack Temperature. 

Standard Temperature 

Volume of dry gas sampled @ meter conditions 

Volume of dry gas sampled @ standard conditions 

Stack velocity @ stack conditions 

Total Water Collected in Impingers and 'Silica 
Gel 



Symbol 

",gas 

Pair 

pH20 

b a n  

Eng 1 ish 
Units 

.scf 

0.0748 lbs/ft3 

1 g/ml 

51.63 lbs/ft3 

Metric 
Units 

! 
Description 

scm Volume of Nater Vapor Collected @ standard 
conditions 

Standard Conditions: 

Density of Air 

Density of Water 

Density of Manometer Oil 

68'F. 29.92 "Hg (2OoC, 760 mm Hg) 

I 

' i  
! 
i 

I 

I 

I 
I 
I 
! 

i 

I 

I 
I 

- _  



I: 

Example Particulate Calculations 
: i q 
3 

1. Volume of dry gas sampled at standard conditions.* 4 
= v, 

',std 
;9 

d v 
= dscf x 0.028517 = 

'%td 

2. Volume of water vapor collected at standard conditions.* 
1 
a 

(vw- gms so2 - P S  H2S) P H ~ O  R Tstd 

1 
1 .- - - 

VW gas PStd b f ~ ~ ~  453.6 

= 0.0472 (Vw - gms SO2 - gms H2S) = Scf 
gas 

VW 

vw = scf x 0.028317 = scm 
gas 

3. Percent moisture in stack gas 

x 100 = % ',gas 

',std + vw 
%M = 

gas 

528"R, 29.92 "Hg (2OPC,  760 mm Hg) 
73 
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4. 

5. 

6 .  

7.  

8. 

Mole fraction of dry gas 

- 100 - % M  
Md - 100 

Average molecular weight of dry stack gas. 

Wd = G O 2  x ..)+($I* 100 x -$)($ 100 x >)e0 100 
x 2) 100 = lb/lb-mole 

= g/g-mole 

Molecular weight of stack gas. 

= g/g-mole lb 
lb-mole MW = hWd x Md + 18 (l-Md) = 

Percent excess air at sampling point. 

100 (%02 - 0.5% CO) 
= 0.265 (%N2) - (SO,) + 0,s (%co) 

Stack Pressure 

stack pressure "H2O 

13.6 
= "Hg Absolute = Pb + 

= .  "Hg Abs. x 25.4 = mm Hg 

! 

528"R, 29.92 "Hg (2OoC, 760 mm Hg) 
74 1 
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10. 

. .  
1. 

! 
Stack velocity at stack conditions. 

x P,,, x pStd x mair x ( T ~  + 460) x AP, 

- 
12 X Pair X Ps X hnv X TSt. 1 .. 

V, = C 60 P 

V, = 5123.8 Cp 

V, = fpm x 0.00508 = m/sec 

. . - . - - . 

Dry stack gas volume at standard conditions. 
. .  

PS x- 144 S "d T, + 460 Psth 
Tstd 

QS = - 
. ._ . . . . . . .  . . 0.123 V, x A, x Pld x P, 

= DSCFM - 
Q, - T, + 460 

. . -  

Qs = DSCFM x 1.6990 = dscm/hr 

:. . .  - - . -. . . . . . . . 

Actu'al stack gas volume at stack condi 
-. - 

= ACFH - - vs A, 
9, : 144 

= ACFM x 1.6990 = m3/hr Qa 

. - .  
528'R, 29.92 "Hg (:O'C, 760 mm Hg) 

i 



12. Percent isokinetic 

X (Ts + 460) X Pstd X 100 X 144 
%I = - 

n DnZ 
Md x Tstd x P S 4 x Tt x V, x - 

1039 V, 

Md X P, X Tt x V, x D, 

x (Ts + 460) 

2 
std % I  = 

13. Particulate - probe, cyclone and'filter. 

1 gr 
64.8 mg X 

mf can = - 
std 'm 

mf Can = 0.0154 - I gr/dscf V 
%td 

Can = gr/dscf x 2.290 = g/dscm 

14. Particulate total. 

mt C,, = 0.0154 x - = grfdscf V 
m5td 

! 

. 

Ca, = gr/dscf x 2.290 = g/dscm 

528'R, 29.92 "Hg (20°C, 760 mm Hg) 
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I s  
-J ! 

15. Particulate - probe, cyclone and filter at stack conditions. 

CTstd) 
Md 

P, x - x  Cat = Can pstd (T, + 460) 

,Cat = gr/CF x 2.290 = g/m3 

16. Particulate - total, at stack conditions. 

= gr/CF x 2.290 = g/m3 call 

17. Particulate - probe, cyclone and filter. 

Caw = 0.00857 x Can x Q, = Ibs/hr 

Caw = Ibs/hr x 0.4536 = kg/hr 

18. Particulate - total. 

C, = 0.00857 x Cao x Q, = Ibs/hr 

C, = Ibs/hr x 0.4536 = kg/hr 



Symbol 

Run No. 

Date 

Begin 

End 

'b 

Pm 

V -m 

Tm 

std 
'm 

vw 

vw 
gas 

%M 

STACK EMSSIONS SURVEY 
GEORGIA - PACIFIC CObPAh'Y 

LOVELL, W O i 4 I N G  
FILE NUbIBER EA 7920-76 

SOURCE EMISSIOSS CALCULATIONS 

Cottrell Precipitator Stack 

Description 

barometric pressure 

orifice pressure drop 

volume dry gas sampled 
@ meter conditions 

avg. gas meter temp. 

volume dry gas sampled 
@ standard conditions' 

total H20 collected, 
impingers & silica gel 

volume water vapor 
collected @ standard 
conditions* 

moisture in stack gas 
by volume 

* 68'F, 29.92 "tlg (20°C, 760 mm tlg) 

-__ 

Units 

"Hg Abs. 
(mm HE) 

"H20 
(mm H20) 

3 ft. . 
(m'j 

"F 
("C) 

dscf 
(dscm) 

ml 

scf 
(scm) 

% 

1 

12/5/79 

0804 

0914 

25.81 
(655) 

0.928 
(23.60) 

38.001 
(1.076) 

45 
(7) 

34.351 
(0.972) 

113.8 

5.371 
(G.152) 

13.5 

3 

12/5/79 

1257 

1403 

25.90 
(657) 

.954 
(24.26) 

37.834 
(1.071) 

52 
(11) 

33.832 
(0.957) 

122:7 

5.791 
(0.164) 

14.6 

4 

12/5/79 

.448 

.546 

25.90 
(657) 

.926 
(23.55) 

37.127 
(1.051) 

56 
(13) 

32.934 
(0.932) 

111.9 

5.282 
(0.150) 

13.8 
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Source Emissions CalcuIations 
Georgia - Pacific Company 
Lovel l ,  Wyoming 
F i l e  hiumber EA 7920-76 

Symbol Description 

"d 

co2 

O 2  

N2 

%EA 

hnt d 

t.rw 

APs 
\ 

TS 

pS 

vS 

AS 

QS 

Qa 

mol fraction of dry gas 

excess air @ sampling 
point 

molecular weight of 
dry stack gas 

molecular weight of 
stack gas 

velocity head of stack 
gas 

stack temperature 

stack pressure 

stack velocity @ stack 
' conditions 

stack area 

dry stack gas volume @ 
standard conditions* 

actual stack gas volume 
@ stack conditions 

Units 

.8648 

% 6 

--- 

% 

% 

18 

74 

% 651 

lb/ lb-mol e 29.68 
(g/g-mole) (29.68) 

Ib/lb-mole 28.10 
(g/g-mole) (28.101 

1601 
(8.13) 

in 2 2043 
( m 3  (1.32) 

f Pm 
( m / s  ec 1 

DSCFN 14036 
(dscm/hr) (23847.90) 

ACFW 22714 
(m3/hr) (38591 .OY) 

.8540 

5 

18 

75 

591 

29.52 
(29 - 5 2 )  

27.84 
(27.84) 

0.15 
(3.8) 

182 
(83) 

(658) 
25.91 

1595 
(8.10) 

2043 
(1.32) 

13768 
(23391.09) 

22629 
(38446.78) 

.8620 

5 

18 

75 

591 

29.52 
(29.52) 

27.93 
(27.93) 

0.15 
(3.8) 

187 
(86) 

25.91 
(658) 

1601 
(8.13) 

2043 
(1.32) 

13835 
(2306.40) 

2271A 
(38591.09) 



3 
3 

Source Emissions Calculations 
Georgia - Pacific Company 
Love11 , Wyoming 
File Number EA 7920-76 

Symbo 1 Description 

Tt 

Dn 

%I 

m .  f 

m 

C 
t 

an 

ao C 

at C 
- 

au 

aw C 

cax 

net time of test 

sampling nozzle d i m .  

percent isokinetic 

particulate - probe, 
cyclone and filter 

particulate - total 
particulate - probe, 
cyclope and filter 

particulate - total 

particulate - probe, 
cyclone and filter 2 
stack conditions 

particulate total @ 
stack conditions 

particulate - probe,' 
cyclone and filter 

prticulate - total 

* 68'F, 29.92 "Hg (20'C. 760 mm Hg) 

64 

0.302 
(. 007) 

109.5 

164.7 

168.4 

0.0738 
(0.1691) 

0.0745 
(0.1729) 

0.0454 
(0.1041) 

0.0459 
(0.1046) 

8.88 
(4.03) 

8.97 
( 4 . 0 7 )  

64 

0.302 
(. 007) 

109.5 

68.7 

73.1 

0.0313 
(0.0716) 

0.0333 
(0.0762) 

0.0190 
(0.0436) 

0.0203 
(0.0464) 

3.70 
(1.68) 

3.93 
(1.78) 

64 

0.302 
(. 007) 

106.1 

48.0 

51.1 

0.0224 
(0.0514) 

0.0239 
(0.0547) 

0.0136 
(0.031 3) 

0.0146 
(0.0333) 

2.67 
(1.21) 

2.84 
(1.29) 

80 



APPENDIX C 

C a l i b r a t i o n  of  Equipment 

Equipment 

P i t o t  Tube #l:l 

Probe T ip  # 4  

Dry Gas Meter #9 

Stack Unit  Orifice #9 

C a l i b r a t i o n  Fac to r  

0.842 

0.302 

1.023 

Ca. l ib ra t ion  Date 

11/1/79 

6/26/79 

11/30/79 

11/30/79 

EA 7920-76 



-. 



S z r  :E Results: 

k-al high side calibration factor 
variation 

-1 low side calibration factor 
variation 

i 83 



APPENDIX D 

F i e l d  Testing Data 









APPENDIX E 

Analytical Data 



.__. 
.. iz 'pate 

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

F r o n t  Wash, ml Impinger  1 

- 
Filter f f  1-35 F r o n t  \"ash ml Impinger  1 

Impinger  2 

Impinger  2 

Impinger  2 



APPENDIX F 

Precipitator Data 

EA 7920-76 



-. 

Spark Rate 
(Sparks/min .) 

Spark Rzte 
(sparks/min. ) 

?rimary Voltage 
(V.1 

( d l  ' 

(A) 

Secondary Current 

Primary Current 

Primary Voltage 
W.) 

(K. V.) 

(A. 1 

Se c o 11 L2 ry  Current 
(EA) 

Secondary Voltag 

Primary Current 

S t a r t  - 
1 2  

405 

40 

31 

300 

52 

45 

300 

P r e c i p i t a t o r  Data 

/-7''1 '. ' 
INLET RECTIFIER 

T e s t  g l  Test g 2  T e s t  4 3  
End - - End S t a r t  - S t a r t  - End 

L 

28 

350 

28 

25 

ou - 
300 

52 

56 

290 

60 25 60 25 

34 0 550 34 0 370 

20 28 22 30 

22 2 2  26 

290 280 . 300 300 

50 46 55 so 

50 52 52 56 

280 280 280 280 

T e s t  44  
S t a r t  - 

60 

340 

20 

20 

300 

50 

48 

250 

End - 

40 

360 

28 

25 

300 

51  

46 

280 

'-E.& 7920-76 

3 

i' 

I 
! 
i .  
I 
! 

I 

! 

- .  
._ . 
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