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8 .  Process overview: 
block diagram. 
from the beginning of the alphabet (A,  B, C, etc...) 
and APC systems with letters from the end of the 
alphabet (V, W, X, etc...). Also identify test 
locations with Arabic numerals (1,2,3, ... ) .  Using the 
ID symbols from the diagram, complete the table below. 

Attach a process description and a 
Identify processes tested with letters 

I, I 

I I I 
,~ . , . .  

I I I I ID n 
I Typo: 

Modcl a 
ID: 



B. process Information 

1. Provide a brief narrative description of the process 
and attach process flow diagram. (Note: If the process 
description provided in the test report is adequate, 
attach a copy here.) 

I 
F- 5g#- 2 G / ; O ?  4 A( 5 ?<&e55 



, 
C. 1. List MY AF'CD pan- (supplied in the t& report) below. 
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I ' a r t - i . cu la~e  cmiss i o 1 1  ~ e s t - . n g  was perforiiied OII 

Scrubber  # l  t h a ~  r c c e l  ;c's pai-t icc.Late m a t t e r  from K i l n  i111cI 

Cooler  Vl a t  the  Waverly Mineral  Products  Company p l a n t  

i n  Meigs,  Ge0rgi.a. 

P 

The w e L  scrubber sysceit i  had been r e c e n t l y  r e p a i r e d  

i n  hope of reducing  eiiiission t o  w i t h i n  compliance l i t i i i t a -  

t i o n s .  This p r e s e n t  t e s t i n g  was i n i t i a t e d  t o  determine 

i f  t he  r e p a i r s  were s u c c e s s f u l .  

The t e s t i n g  was performed on September 13 ,  l978-bv 

per sonne l  of Techn ica l  S e r v i c e s ,  Inc .  of J a c k s o n v i l l e ,  

F l o r i d a .  Three t e s t  runs  were made u s i n g  the  modif ied 

E .  P . A .  method 5 sampling t r a i n .  

c 
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1 1 ,  SUMMAKY AN!) I) tS(:1lSS 1 0 F '  01.' l<l;SLll.;l'Y 

I(esi i1 L S  (ji  lie LcsLiiig arc  sti t i i i i l ; i r izc<I i i i  'I';ible 1. 

Coinp IC Le eiii i s  s i o n  dii L a  ;I l id  process  weigh t (I e t e  iiii i n a  t i.on s 

a r e  loca t ed  i.n AppencLix. 

The f i r s t  test was conducted on a si.ng:le pass 

o p e r a t i o n  whi le  runs L W O  and Ltiree were coi i t luc tcc l  o n  n 

double pass  s y s t e m  (Scction 1 I[). 

Allowable emissions f o r  each rttn ai-e: 

E 1  = 4 . 1 ( 6 . 5 8 ) 0 . 6 7  = 14.48 l b / h r .  

E 2  = 4 . 1 ( 1 0 . 8 4 )  0 .67  

E3 = 4 . 1 ( 1 0 . 1 1 )  0 ' 6 7  = 1 9 . 3 2  lbs/hr. 

20.24 l b / h r .  

Compliance performance i s  t h e r e f o r e  dewonstrated 

for  each t e s t  r u n  and f o r  both feed c o n d i t i o n s .  

P 
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Georg ia ,  ni,ines, d r i e s  a n d  p r o c e s s e s  c l a y  l o r  abso rben t  

p r o d u c t s .  

K i ln  Q 1  r e c e i v e s  raw c l a y  Lrom C - 3 ,  a s  per  a t t a c h e d  

Flow Diagram, ttiill- conCains appL-oxiiiiate1.y fifLy p e r c e n t  (50%) 

m o i s t u r e .  Depending ui)on custoiuer requireiiient , K i l n  #I 

i s  ope ra t ed  i n  e i t h e r  one of two procedures  r e f e r r e d  t o  

a s  s i n g l e  pass  o r  double  p a s s .  O n  s i n g l e  pass  o p e r a t i o n ,  

a l l  t he  d r y i n g  r e c e i v e d  by the  c l a y  from i t s  c rude  o r  raw 

s t a t e  t o  i t s  f i n i s h e d  o r  packaged s t a t e ,  i s  performed i.n 

K i l n  81. For t h i s  r e a s o n ,  t h e  raw c l a y  i n p u t  feed  r a t e  

t o  K i l n  # l  i s  s u b s t a n t i a l l v  lower on s i n g l e  pass  a s  

compared t o  double pas s .  On double  pass o p e r a t i o n ,  t h e  

raw c l a y  i s  p a r t i a l l y  d r i e d  i n  K i l n  #l and r e c e i v e s ’ f u r t h e r  

d r y i n g  i n  K i l n  #2 .  For t h i s  r e a s o n ,  maximum raw c l a y  i n p u t  

feed  r a t e  t o  K i l n  #I can  be ach ieved .  The f i r s t  tonnage 

check m and t h e  f i r s t  mo i s tu re  sample were taken  on s i n g l e  

’ p a s s .  The second and t h i r d  tonnage check p l u s  t h e  second 

and t h i r d  mo i s tu re  saniples x e r e  t aken  on double pass .  

The K i l n  and Cool.er #l v e n t  gases  pass  through a 

hank of m i n i a t u r e  cyc lone  d r y  c o l l e c t o r s  and then the  wet 

s c r u b b e r  b e f o r e  eniissi.on t o  t h e  atmosphere.  

c 
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LV.  SAMPLING PC'LN'I' LOCA'TION 

Tlie smipIiiig p o i t i t .  1ocati .on 

schemat ic  a r e  g iven  i n '  12igui-e 2 .  

e 
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'I'hc sa i i i I ) l  iiig ; i l ) i I ; i i . i iLus C O I I S  iscetl o i  L I I C  l ( 1 1 l ~ w i t i g :  

1. Nozz le  - S t a i n l e s s  sLee l  w i l l i  2 1  s l ~ a r p ,  tapc,red 
l e a d  iiig edge. 

2 .  Probe  - S t a i n l e s s  s t e e l  s h e a t h  wi th  a 5/8- i .nch 
O.D. Pyrex g l a s s  j r i s e r r  wrapped w i t h  asbestos 
covered  nichronie w i r e .  I<heos tn t  co r i t ro l l e (1  ;ind 
c a p il b 1 e o f ma i n  t a i n  i i ig a ni i n  i n i i i i n  t mi pe r a L u  r e  o f 
250OF.  

3 .  P i t o t  - l ' y p e  "S" aLLiiched to  t h e  p r ~ b e .  

4 .  F i l t e r  Holder - Pyrex g l a s s  w i . t h  f r i t t e d  g l a s s  
f i . l t e r  s u i i p o r t .  

5 .  h ip i t i ge r s  - Foi i r  iiiipiiigers connec ted  i n  s e r i e s  
w i t h  g l a s s  h a l l  j u i i i t  f i t t i n g s .  The f i r s t ,  t h i r d  
and f o u r t h  in ip ingers  a r e  t h e  mod i f i ed  Greenburg- 
Smith d e s i g n .  T h e  s e c o n d  irnpinger is  t h e  
Greenburg-Smi.th d e s i g n  wi th  a s t a n d a r d  t i p .  

6 ,  F i l t e r / I m p i n g e r  box - Aluminurn module wi th  
h e a t i n g  sys tem f o r  m a i n t a i n i n g  t h e  f i l t e r  holder 
a t  a miniilium t e m p e r a t u r e  or 225017 f o r  p a r t  i c u l . a t c  
sampl ing  aiid an ai-ea f o r  t h e  iiiipi.ngers t o  be 
p l a c e d  i n  an i c e  b a t h .  

7 .  C o n t r o l  llox - Module con tn in i .ng  vacuum gau&:e, l e a k -  
f r e e  punip, thernioiiietc~-s capal.ilc of iiicasuring 
t e m p e r a t u r e  t o  w i t t i i n  - t.50. d r y  g a s  me te r  w i t h  a 
minimum o f  2 p e r c e n t  ciccuracy, v a l v e s  and re- 
l a t e d  equj lmci i t  a s  r e q u i r e d  t o  iiinintsiin an 
i s o k i n e t i c  sampl.iiig r a t e  a n d  t o  d e t e n n i n e  s a m p l e  
volume. 

8 .  Ihroiiieter - A n e r o i d  Lype Lo nieasure aLmospher ic  
p r e s s u r e  1.0 - - to .  1 iiiclics Hg. 

A schenia t ic  of' L h e  sii i i i l~ling t r a l n  is shown i n  

r 
I.' igu  1.e 3 
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Prior L O  Lealaing the  I a l ) ( i r ~ ~ ~ o i - y ,  g l a s s  i i l x r  t i  l t e r s  

( t y p e  MSA 1106 1111) Iiad bcen I I L I I I I I I C ~ ~ ~ C I  Lor i . d e n t i f i c a t i o i 1 ,  

d e s i c c a t e d  f o r  a t  l e a s t  24 I ) o u r s .  and preweighed t o  the 

n e a r e s t  0.1 mg. S i l i c a  gel. ( i n d i c a t i n g  t y p e ,  6-16  Mesh) 

had a l s o  been preweighed t o  approximate ly  200 grams a f t e r  

d r y i n g  a t  17S°F f o r  2 h o u r s .  

The sample t r a i n  was I'repared in the f o l l o w i n g  

manner: 100 m l  of d i s t i l l e d  waLer was added t o  each  of t h e  

f i r s t  two impingers .  The t h i r d  impinger was l e f t  empty to 

a c t  a s  a m o i s t u r e  t r a p ,  and the  preweighed s i l i c a  g e l  was 

added t o  t h e  f o u r t h  impinger .  A f t e r  assembl ing  the  t r a i n  

wi th  the  probe a s  shown i n  t h e  s c h e m a t i c ,  t h e  s y s t e m  was 

l e a k  checked by p lugg ing  t h e  i n l e t  t o  t h e  probe n o z z l e  and 

p u l l i n g  a 15- inch  Hg vacuum. A l eakage  r a t e  n o t  i n  e x c e s s  

of 0 . 0 2  cfm was c o n s i d e r e d  a c c e p t a b l e .  

The i n s i d e  dinlensions o f  each  s t a c k  were measured and 

r eco rded .  The number of saiiililing p o i n t s  and Llic l o c a t i o n  of 

t h e s e  points on a t r a v e r s e  were determined by t h e  g u i d e l i n e s  

Bet f o r t h '  i n  t h e  F e d e r a l  IlegLsLer, Vol. 36 ,  No. 247, Sec.  60 .85  

Wethod 1. These p o i n t s  were Lhen marked O I L  t h e  probe f o r  

easy  v i s i b i l i t y .  

-10- 
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A preLii11iiiar:y t.i.avci-sc< w : i s  conducted L O  c I c L c n i i  i i i c  LIIV 

range of v e l o c i t y  Iic;.(l a i i d  1 . 1 1 ~  i,rcssiire o L '  t l i e  sLi ick .  A 

wet b u l b  and a d r y  1>1~111.) ~ c I I ) ~ ) c ! I ~ ~ I L L I J : ~  were take11 to  cleterrnine 

s t a c k  tempera ture  and rrioi.stiire. 1:roin this daLa, the 

c o r r e c t  nozz le  s i z e  aiid t he  i ioi i i~~grapl i  c o r r e c t i o n  f a c t o r  were 

d e  term ined . 
T h e  p r o b e  w a s  : I L L J ~ I ~ L ~ I I  i i i i d  L l i c  IieciLer was adjiisLcxd t o  

prov ide  a gas  t empera tu re  o f  npI)roximatel.y 250°F.  l h e  f i l t e r  

h e a t i n g  s y s t e m  was tu rned  oil (diiririg p a r t i c u l a t e  sainpl.ing) 

and crushed  i c e  was p l aced  arouiid t h e  imp inge r s .  A f t e r  a 

s u i t a b l e  warm-up p e r i o d ,  the nozzle was p laced  on t h e  

f i r s t  t r a v e r s e  p o i n t  with t h e  t i p  p o i n t i n g  d i r e c t l y  i n t o  the 

gas  s t ream.  The pump was s t a r t e d  lnimediately and the flow 

was a d j u s t e d  t o  i s o k i n e t i c  c o n d i t i o n s .  A f t e r  the r e q u i r e d  

time i n t e r v a l  had e l ; ipsed ,  L l i c  jirohe was reposi . t i .oned t o  

t h e  n e x t  t r a v e r s e  p o i n t  and i s l i k l n e t i c  sai~ii)] ing  was re- 

e s t a b l i s h e d .  Th i s  was d o n e  f o r  each  point on t h e  t r a v e r s e  

u n t l l . ~  t h e  run was coiiipleted. I(c.ading:s were t a k e n  a t  Least  

- 1 1 -  
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p.  -: L L 1 CLI I ii 6 e Saiiil' I C  I (ecuve r y  - 
Care w a s  exel-cised i ~ i  ni~iving the c o l l e c t i 0 i i  t r - i i i i i  tv 

t h e  sample r ecove ry  a r e a  t o  ininimize t h e  loss of c o l l e c t e d  

sample o r  t h e  g a i n  o f  e x t r a n e o u s  p a r t i c u l a t e  m a t t e r .  'I'he 

volume o f  w a t e r  i n  t h e  f i r s t  t h r e e  h p i n g e r s  was measured 

and r eco rded  on t h e  f i e l d  d a t a  s h e e t .  The p robe ,  n o z z l e ,  

and a 1 1  sample-exposed s u r f a c e s  were washed w i t h  reageill: 

g r a d e  a c e t o n e  and p u t  i n t o  a c l e a n  sample b o t t l e  marked 

" p r e f i l t e r . "  A b r u s h  was used  t o  loosen  any a d h e r i n g  

p a r t i c u l a t e  m a t t e r  and s u b s e q u e n t  washings were pu t  i n t o  

t h e  " p r e f i l t e r "  c o n t a i n e r .  

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

P e t r i  d i s h  marked " f i l t e r " .  The s i l i c a  g e l  was removed from 

t h e  f o u r t h  impinger  and t r a n s f e r r e d  t o  i t s  o r i g i n a l  c o n t a i n e r .  

A sample o f  t h e  a c e t o n e  used  i n  washing t h e  probe was saved 

f o r  a b l a n k  l a b o r a t o r y  a n a l y s i s .  

Par  L t cu 1 a t e Ana 1 y t i c a 1 I' roc e d u r e s 

The f i l t e r  was c a r e f u l l y  

The f i l t e r  and any l o o s e  p a r t i c u l a t e  maLter were 

t r a n s f e r r ' e d  from t h e  sample b o t t l e  t o  a c l e a n ,  t a r e d  g l a s s  

weighing d i s h .  The f i l t e r  was p l aced  i n  a d e s i c c a t o r  for 

a t  l e a s t  24 h o u r s ,  d r i e d  t o  il c o n s t a n t  weight  and then  

weighed. The o r i g i n a l  weight  of t h e  f i l t e r  was deducted  and 

t h e  weight  g a i n  was r e c o r d e d  Lo t h e  n e a r e s t  0 . 1  mg. 

- 12- 



tared beaker.  The s o l u t i o n  

d e s i c c a t e d  to  a constant  we 

'r 

i'- 
'I'he ' ' p r e f i l t . ~ ! r ' '  s o l ~ i ~ i ~ ) i i  w a s  ~ i - ; l l i ~ T e r ~ - e d  t o  ii c Lean,  

w i i s  evaporated to d r y n e s s ,  

g1iL and the weight  g a i n  was 

recorded to t h e  n e a r e s t  0 . 1  iiig. The s i l i c a  gel w a s  weighed 

and the we ight  ga in  was recorded t o  the neares t  0.1 gram. 

- 13-  
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>;I )I I I:(: I,: 5iz ' : ' I ,  I pi ( ;  P I (  $1 IKi i : I A'l'l I I< 1: S I  I [(:IN' . . - -. . ... . . .- - I . . .- - _- - . -- - .- 
i3arorliGLrii:. p~-esst i re  , inches 11s 
S c ~ c l c  pressur -e ,  i nch t  5 llg 
i:ffei.tive  ea (if 1)ui i Live s ~ i i c l .  g a s  f l o w ,  sq .  ft. 
S c a c k  a r e ? ,  s q .  f t : .  
Number oE c r a v e r s e  pc '~ in ts  whct-c LIie p i t o t  v e l o c i t y  h e a i l  was 
g r e a t e r  t han  z e r o .  
S t ack  t e m p e r a t u r e ,  O H  

Meter t e m p e r a t u r e ,  "I< 
Average v e l o c i t y  h e a d ,  i nches  I I L O  
Average me:er o r i f i c e  p r e s s u r e  t l i  f f e r e n t i a l ,  inches  1120 
Sampling n o z z l e  a r e a .  square  f r c t  
S- t y p e  p i t o t  tube C O I  ~ r e c r i o n  1'ac.i 0 1 -  

iiecorded iiieter v o l u i n c :  s m i p l . e ,  ctihic f e e c  (meter  c o n d i t  ioiis) 
Condensate and s i l i c ; ~  g e l  inci-ease i n  iiiipiilgers, milliliters 
P r e s s u r e  a t  t he  d r y  L V S L  IiieLer { I r i L i c e ,  [iili + i3~g ii1ciic.s !~g. 

S t a n d a r d  c o n d i t i o n s ,  d r y ,  68'1:, 2 9 . 9 2  i.ilches lig. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _  

V i W  - Conversi.on of condensa te  i n  n i i l l . i l i t e r s  t o  water  vapiir 
i n  c u b i c  f e e t  ( S T P )  

VSl'l'l) - Volume sampled ,  c u b i c  f e e t  (STY) 
VT - T o t a l  wa te r  vapor  volume and d r y  g a s  voluiiie sarnpI.ed, 

c u b i c  f e e t  ( S T P )  

Fi).\ - D r y  gas  f r a c t i o n  
W - Mois tu re  f r a c t i o n  of  s t a c k  gas  

F1I) - Molecular  weight  u f  s t ; ick  gnu,  1I)s/lL,-iiioLe ( d r y  c o i i d i l  
C i i  - Molecular  weight  o f  s ~ i i c k  g a s ,  lI)s/ll>-iiiole ( S t ; ~ c l i  cond 
G S  - S p e c i f i c  g r a v i t y  of  s t a c k  g a s ,  r e f e r r e d  t o  a i r  

LI l lS )  

t ions) 
. 

1% - Excess a i r ,  Yo 
d- - Average s q u a r e  r o o t  o f  v e l o c i t y  head  times s t a c k  te:iil'eriiture 

IJ - S t a c k  g a s  v e l . o c l t y ,  f e e c  per  niiiiuLe 
O S  - Stack  g a s  f l o w  r a t e ,  culiic f e e t  p e r  m i n u t e  ( s t a c k  condiliuns) 
( ) I )  - Stack gas f l o w  r a t e ,  cu1ii.c f e e t  p e r  miniire ( d r y  c o n d i l i o n s )  

QS'l'l'O - S t a c k . . g a s  f low r a t e ,  cul;ic f e e t  per n i i n u t c  (STI ' )  
PLSO - Percen t  i s o k i n e t i c  voliune eainplc 'd (inaL.hod d e s c r i b e d  i i i  

ES'TI' - P a r t i c u l a t e  c o n c e n t r a t i o n  a t  s t a n d a r d  and d r y  c o n d i t i o i i s ,  

E 1 2  - I:STP c o r r e c t e d  t o  12'L CO?,  g r a i i i s / s c f  
E 5 0  - ESTP c o r r e c t e d  t o  5 0 i ,  excess  a i l - ,  g t - a i .~ i s / sc f '  

F e d e r a l  R e g i s t e r )  

g r a i n s  / s c f 

EM - Itass eiiiission r a t e ,  II,s/hr 

- 15- 



E(2UA'I'IONS 1:OK C A L  . U L A T l N C  I'AlYI'ICUIA'I',h~ EHISSIONS 

VWV = ( 0 . 0 4 7 2 )  x (VC:  

) TM 
1 3 . 6  VSTPD = (17 .65)  x (VM) x (PB + 

VT - (VWV) + ( V S T P D )  

w = (vwv) f (VT) 

FDA = (1.0) - (W) 

FMOIST = Assumed moisture fraction 

MD p (0 .44 x % C02) + ( 0 . 3 2  x % 0 2 )  + (0 .28  x N2) 
+ (0 .28 x % C O )  

MS - (MD x FDA) + (18 x W) 

GS = (MS) (28 .99)  

EA = k100)  x (% 02 - v j G P . 2 6 6  x % N2) - ( 0 2  - 7 % c o j  

- U - . ( 1 7 4 )  X (CP) x @ x \/(TS x 29.92)  + (GS x PS) 

QS - (1) x (AS) 

QD - (QS) x (FDA) 

QSTPD - (528)  x (QD) x (PS) + TS + 29.92 

P I S 0  - k0.00267 x VC x TS) + ( P  x TS x VM -..I 
-(Time x - U x PS x A8g 4- 

1 ( v )  
ESTP - (12 .43  grains 

gram 
VSTPD 

'E12 a (ESTP) ( 1 2 1  
((202 %) 

~ 5 0  - (ESTP) (100 + EA)  
150 

1 ( 7000 g r a i n s  
EM - (ESTP) (QSTPD) (60  In) lb 

hr 

/ - 16- 



1 . 4  ( 9 0 4 )  353 5761 'R 
TECHNI :AL SER\ ICES, INC. 

F'4VIH"rJMENTAL CON ULTANTS 

MG GR/SCF 

-. 
.; ! 

.' Air and Wafer Pollution Sampling. 103.7 STOCKTON STREET 

GR/ACF LBS/HR 

Surveys, Testing and 
Analytical Services 

MG GR/SCF 

F i l t e r  112.1 0.0457 

P r e f i l t e r  25.3 0.0129 

T o t a l  137 .4  0.0560 

. .~ 
P 0 BOX 52329 

JACKSONVILLE. F-LORlDA 32201 

GR/ACF LBS/HR 

0.0308 10.05 

0.0069 2 .27  

0.0377 12 .32  
I '  

I .  

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

10. 
11 a 

72. 
13. 
14. 
15. 
16. 

F i l t e r  112.1 0.0457 

P r e f i l t e r  25.3 0.0129 

T o t a l  137 .4  0.0560 

I'LANT- WAVERLY MINERAL :'KODIJCTS, MEIGS , GA.  
STACK- NO.  1 KIW OUTLET RUN 1 FROM 0955-1100 
WEATHER CONDITIONS- CLl2.R 1'0- 30.10J.N HG PS- 30.09 IN I I ( :  

DATE- 9 / 1 3 / 7 8  

A S ' -  1 9 . 6 3  SQ. FEET ' I ' S - b 1 0  'I( m- 550.4OR 
11-0.267 I N  H 2 0  A7,11-1.30 l N 7 2 i j  AN-. 000484 SQ. FT. CP- 0 .84  
VM- 39.082 C F  vc- 234 FlI ,  'l'()!',\l.. 'l .'Ib11<- 60 F I I N  NPTS- Z O  

- ORSAT: CO2- 3 '  "/a 0 , - 1 7  '7- cn-  0 x N2- 80 % 
' .Volume Water Vapor 1. 11..04 S C L  

Gas Volume Sampled - STPD 2 .  37.84 SCFD 
To ta l  Volume 3. 48 .88  SCF 
Mo is tu re  i n  Stack Gas - Volume F r a c t i o n  4. 0.226 
Dry Stack Gas - Volume F r a c t i o n  5. 0.774 
Assumed Mo is tu re  i n  Stack Gas - Volume F r a c t i o n  6. 0.25- 
Molecu la r  Weight o f  Stack Gas - Dry Basis  7 .  29.16 
Molecu la r  Weight o f  Stack Gas - Stack Cond i t ions  8. 26.64 
S p e c i f i c  G r a v i t y  o f  Stack Gas R e l a t i v e  t o  A i r  9.  0.919 
Excess A i r  - Percent 10. 413 % 

Average Stack V e l o c i t y  1 2 .  1.940 F PM 
Ac tua l  Stack Gas Flow R a t e  13. 38087 ACFM 
Ac tua l  Stack Gas Flow Rate Dry 14. CFMD 
Stack Gas Flow Rate - STPD 15. 25662 SCFMU 
Percent  I o s k i n e t i c  16. 99.7 % 

Average o f  Fac tor  (m) 11. 12.76 

0.0308 10.05 

0.0069 2 .27  

0.0377 12 .32  

Jes ts  Conducted by: - -  



Tcl (904) 351 

TECHNICAL SERVICES, LNC. 
ENVJRCNMENTAL CONSULTANTS 

Air and Water Pollufion Sampling, 
Survevs. Testinr and 

103-7 STOCKTON STREET 
p. 0.  BOX 52329 

.. 

, .  I 

Analytical Services JACKSONVILLE. FLOHIOA 32201 

FIANT- WAVERLY MINERALS PRODUCTS, M E I G S ,  G E O R G I A  DATE- 9 /13 /78  
S'TACK-NO. 1 K I L N  OUTLET R U N  2 FROM 1307-1409 

PB- 30 .10  I N  HG PS- 30.09 I N  I I C :  \JEATHER CONDITIONS- CLEAR 
A S ' -  19.63  SQ. FEET 
I I -  0 .256  I N  1420 AH- 1 . 2 5  I N 7 2 0  
VM- 39.903 C F  

T:;- 614.4 Or< 'I%- 563.0 O R  

AN:000484 SQ. FT. CP- 0.84 
VC-263 PI], TOTAL 1'1E.K- 60 M I N  NPTS- 

07-  1 7 %  co- 0'7- N z -  8 0 %  OHSAT: C02- 3 "/, - 
1 .  Volume Water Vapor 1. 1 2 . 4 1  SCF 
2. Gas Volume Sampled - STPD 2 .  37,77  SCFD 
3. T o t a l  Volume 3. 50.18  SCF 
4. M o i s t u r e  i n  S tack  Gas - Volume F r a c t i o n  4. 0.247 
5. Dry S tack  Gas - Volume F r a c t i o n  5. 0.753 
6. Assumed M o i s t u r e  i n  S t a c k  Gas - Volume F r a c t i o n  6. 0.25- 
7 .  M o l e c u l a r  Weight o f  S t a c k  Gas - Dry B a s i s  7 .  29.16 
8. M o l e c u l a r  Weight o f  S t a c k  Gas - Stack  C o n d i t i o n s  8. 2 6 . 4 1  
9. S p e c i f i c  G r a v i t y  o f  S t a c k  Gas R e l a t i v e  t o  A i r  9. 0.911 

10. Excess A i r  - P e r c e n t  10. 413 % 
11. Average o f  F a c t o r  (m) 11. 1 2 . 5 4  
12. Average S tack  V e l o c i t y  12. 1915 F PM 
13. A c t u a l  S t a c k  Gas F l o w  R a t e  13. 37593 ACFM 
1 4 .  A c t u a l  S tack  Gas F low Ra te  Dry 14. 28307 CFMD 
15. S tack  Gas F l o w  Ra te  - STPO 15. 24465 SCFMD 
16. P e r c e n t  l o s k i n e t i c  16. 104 .4  % 

MG GR/SCF GR/ACF LBS/HR 

Filter 131.5 0.0537 0.0350 11 .25  

Prefilter 13.2 0.0054 0.0035 1.13 

T o t a l  144.7 0.0591 0.0385 12.38 

Comments: 

T e s t s  Conducted  by: - 1 R -  



1 c I  (90.1) 3 5 3 5 / G l  

TECHNICAL SERVICES, INC. 
E N V I I t O N M t N  I AL CONSULTANI S 

Filter 104 .3  

Prefilter 1 7 : 5  

Totals 1 2 1 . 8  

Air and Wafer Pollufion Saniplrng. 
Surveys. Tesfing and 
Aniilytical Services 

0.0453 0 .0285 9 . 4 3  

0.0076 0.0048 1.59 

0.0529 0 .0333 11.07 

103-7 STOCKTON STREET 
P 0. BOX 52329 

JACKSONVILLE. FLOHIDA 32201 

I .  
2. 
3 .  
4. 
5. 
6. 
7.  
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 

1 1 1 ~ ~ ~ -  WAVERLY MINEKAL PRODUCTS, PIEIGS, GEOKGIA DATE- 91131 78 

\.!EATHER CONDITIONS - CLEAR 
:'TACK- N O .  1. KILN OUTLET RUN 3 FROM 1533-1637 

1 1 -  0.266 I N  H20 AH- 1 . 2 9  I N 7 2 0  AN-. 000484 SQ.  FT. cr-  0 .84  

PB-  30.10 IN HG PS- 30.09 IN I ! ( :  
TS- 624.24'?l< TM- 570.13 "R / iS ' -19 .63  SQ. FEET 

'~!bl- 38 .  035 CF VC- 263 b I L  'l'O'I'AId 'I 'IClI<- 60 MIN NPTS- 20 
T: - 3 70 07- 1 7  '% co- 0 '% 80 % 

1 2  .4.1 SCF Volume Water Vapor 1 .  

T o t a l  Volume 3. 47 .96  SCF 
M o i s t u r e  i n  S tack  Gas - Volume F r a c t i o n  4. 0 . 2 5 8  
Dry S tack  Gas - Volume F r a c t i o n  5 .  0 . 7 4 1  
Assumed M o i s t u r e  i n  S tack  Gas - Volume F r a c t i o n  6. 0 .250-  
M o l e c u l a r  Weigh t  o f  S tack  Gas - Dry B a s i s  7 .  29.16 
M o l e c u l a r  Weight o f  S tack  G a s  - S tack  C o n d i t i o n s  8. 26.26 
S p e c i f i c  G r a v i t y  o f  S tack  Gas R e l a t i v e  t o  A i r  9. 0.906 
Excess A i r  - P e r c e n t  10. 413 % 

Average  S t a c k  V e l o c i t y .  12. 1973 F PM 
A c t u a l  S tack  Gas F low Ra te  13. 38731 ACFM 
A c t u a l  S tack  Gas F low Ra te  Dry 14. 28700 CFMD 
S t a c k  Gas F low Ra te  - STPD 15. 24414 SCFMD 
P e r c e n t  I o s k i n e t i c  16. Y 8 . 4  % 

' G a s  Volume Saiiipled - STPD 2. 35 .55  SCFD . 

Average o f  F a c t o r  (m) 11. 1 2  89 

MG 1 GR/SCF 1 GR/ACF 1 LBS/HR 
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F lELD DATA SHEETS 
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APPENDIX C 

PROCESS RATE DETERMINATION 
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Froced u re: . e  

The P r o c e s s  Input  Weic,jht Ratc for  thc Kilo and Cooler # I  w a s  obta ined  
by measu r ing  the  tons  of raw clay being fed i n t o  t h e  Kiln and  Coo le r  # I  by 
conveyor  C - 3 ,  minus  the  we igh t  of t he  f ree  moisture  con ta ined  i n  the  raw 
c l a y .  

T h e  tons  per hour on conveyor  C - 3  w a s  obta ined  by c a l c u l a t i n g  t h e  
s p e e d  of the conveyor  b e l t  on C - 3  a n d  by de termining  the  pounds of r a w  clay 
per  foot on conveyor  C - 3 .  

T o  de te rmine  t h e  s p e e d  of conveyor  C - 3 ,  a twenty foot  (20' - 0 " j  
s e c t i o n  of conveyor  f rame w a s  marked anti the t i m e  required for a d e s i g n a t e d  
poin t  on the  conveyor  be l t  to t rave l  the d e s i g n a t e u  twenty feet (20 '  - 0") of 
conveyor  frame w a s . m e a s u r e d .  
s r  one  hundred feet (100 '  - 0" )  w a s  u s e d .  

For a c c u r a c y ,  c u m u l a t i v e  t i m e  of (5) tests 

D i s t a n c e  of be l t  t r ave l  = 100 feet 
T i m e  required to t r a v e l  d i s t a n c e  = 2 . 2 7  minutes  
C-3  F .  P .  M .  = 100 + 2 . 2 7  
C - 3  F .  P .  M .  = 44 

To de te rmine  t h e  pounds per foot  on C - 3  conveyor  b e l t ,  t he  conveyor  
w a s  s topped  and the raw c l a y  i n  a f ive  foot ( 5 '  - 0")  section on  t h e  conveyor  
be l t  w a s  p laced  i n  a c o n t a l n e r .  For a c c u r a c y ,  t h i s  w a s  d o n e  th ree  (3)  times 
to o b t a i n  o n e  (1)  we igh t  dur ing  a t e n  (10) minute  in t e rva l  a f t e r  e a c h  compl iance  
test run  had been c o m p l e t e d .  

F i r s t  tonnaqe c h e c k :  

186  l b s . / 1 5 '  - 0"  conveyor  be l t  l eng th  (3 separate 5 '  - 0" s e c t i o n s  

C-3 f t . / m i n .  = 44 
Tofls/hour = (186 + 15) X (44 X 60) i 2000 
Tons /hour  = 1 6 . 3 7  

comblned)  

- S e c o n d  tonnaqe  c h e c k :  

2 9 5 . 5  l b s . / 1 5 '  - 0 "  conveyor  bel t  l eng th  (3 separate 5 '  - 0" sections 

C - 3  f t . / m i n .  = 44 
Tons /hour  = 2 9 5 . 5  t 15)  X (44 X 60) i 2000 
Tons /hour  = 2 6 . 0 0  

combined)  

-28 -  



Third torrnaye check :  

271  . 5  lbS./15' - 0"  (:cJllVC!yur bClt IcncJth (3 SC!pdI'clLe 5' - 0 "  S e C t i O ~ l S  

conibincil)  
C-3  f t  . ./min. = 44 
Tons /hour  = , ( 2 7 1 . 5  i 15) X ( 4 4  X 6 0 )  i 2000 
Tons,/hour = 2 3 . 8 9  

S a m p l e s  of r aw c l a y  t o  be u s e d  i n  de te rmining  the free m3i s tu re  con ten t  
<.If t h e  r aw c l a y  on conveyor  C - 3 ,  w e r e  c o l l e c t e d  a s  the  C - 3  t o n n a g e  tests 
were  t a k e n .  
free m3i s tu re  c o n t e n t .  

Each  of t h e s e  s a m p l e s  w e r e  a n a l y z e d  by t h e  l a b  tv d e t e r m i n e  i t ' s  

To  de te rmine  the  pe rcen t  f ree  n i r i s ture  kin the  riiw c l a y ,  cl i i i ty  (50) qrani 
s a m p l e  of material rrom convcyor  C - 3  w a s  bclldnccxl o n  i l i i  Ohalils, Iiclrvilrtl 
'Trip, D o u b l e  Beam Ua lance .  A twL) hundred a n d  fifty (250) w a t t  I l e s t  Ray 
inf ra red  h e a t  l a m p  w a s  p l aced  d i r e c t l y  a b o v e  t h e  f i f ty  (50) gram s a m p l e .  
d ry ing  p r o c e s s  w a s  main ta ined  o n  a c o n t i n u o u s  basis  wi th  pe r iod ic  rebalanc-ing 
of t h e  s c a l e ' b e a m  unt i l  t h e  l o w e s t  c o n s t a n t  w e i g h t  w a s  a c h i e v e d .  

The 

F i r s t  s a m p l e :  

G r a m s  of s a m p l e  before  d ry ing  5 0 . 0 0  
G r a m s  of s a m p l e  a f t e r  d ry ing  2 0 . 1 0  
G r a m s  of  w e i g h t  loss 2 9 . 9 0  
'% f r ee  moi s tu re  5 9 . 8 0  

Second  s a m p l e :  

G r a m s  of s a m p l e  before d ry ing  50 .00  
G r a m s  of s a m p l e  a f t e r  d r y i n g  2 0 . 8 5  
G r a m s  of w a i g h t  loss 2 9 . 1 5  
% f r e e  m2is ture  5 8 . 3 0  

Third sample :  
~. . 

G r a m s  o f ' s an ip l e  before d r y i n g  5 0 . 0 0  
G r a m s  of s a m p l e  a f t e r  d r y i n g  2 1 . 1 5  
G r a m s  of w e i g h t  loss 2 8 . 8 5  
% f r ee  moi s tu re  5 7 . 7 0  

T o  e s t a b l i s h  the  P r o c e s s  Input  WeigliL Kale of Kiln 2nd Co,oler + I  , t h e  
a v e r a g e  t o n s  per  hour on conveyor  C-3 is mult ipl ied by the  a v e r a g e  pe rcen t  of 
f r ee  m31sture for t h a t  s a m p l e  a n d  s u b t r a c t  t he  r e s u l t a n t  w e i g h t  of t h e  free 
m3i s tu re  from t h e  a v e r a g e  tons per  hour  on conveyor  C - 3 ,  the  f ina l  s u m s  being 
a v e r a g e d  fo r  t h e  P r o c e s s  Input  W.?ight R a t e .  

-29-  



Third t o n n a q e  c h e c k :  

23.89 t ons /hour  - (23.89 x .5770) = 1 0 . 1 1  tons/hoalr 

P r o c e s s  Input  W c i q h t  Rat% 

6.58 + 10.84 + 10.11 = 9.18 
3 

Allowable  Rate of Emiss ion :  

0.67 E = 4.1P 

E = Allowable  E m i s s i o n  Rate  i n  pounds  per  hour  

P = P r o c e s s  Inpu t  W e i g h t  Rate In tons per  hour  

E = 4.1 (9.18) 0.b7 = 18.11 pounds /hour  a l l o w a b l e  

- 30- 
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_ _  
Rev. ( 3 )  1 0 / 7 7 ~  9- PORT REVIEW SUMMARY c 

/--- 

S O U R C E  TESTED: 

DATE(S) O F  TESTS: 

POLLUTANT(S) DETERMINED: 

.. 

SOURCE DATA 

No. 1 Kiln 

September 13, 1978 

P a r t i c u l a t e  

I Waverly Mineral Prcrlucts 

Meiqs, Georqia 

- TEST R U N :  

,L R E P O R T  ISSUED-: September, 1970 

N A M E  OF SAMPLING FIRM: Technical Semices , Inc . 

TEST DATA 

m #1 Fun t 2  Ehln #3 A W G Z  

CONTROL METHOD(S): I W e t  scrubber 

M A X  I M U  i4 E X  P E C T E D 
OPERATING CAPACITY: 

I u . o t o n / h r .  

( R e a s o n s  f o r  n o n - a c c e p t a b i l i t y  e x p l a i n e d  i n  n a r r a t i v e )  
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- R E P O R T  ISSUED 

DATE(S) O F  TESTS: 

PO L L UT ANT ( S ) 3 ET E R H  I N ED : 

.. . 
. .  .-.- . . -  . . April 17, 1978 . .  

I,. 

Par t tcda te  

C O N T R O L  M E T H O D ( S ) :  

14 A X  I 14 U I4 E X  P E CT 5 3 
OTERATING CAPACITY: 

TEST R U N :  

17.24 ton/hr. 

TEST D A T A  - 
Fun $1 -Eh?n 42 - m 13 AVZRAci: 

O P E R A T I N G  CATfiCITY: 
(*arsnr.) 

5 T A L' K T E 11 ? E R A T U R E : 
- ( O F )  

GAS FLON R A T E ,  ACFM: 

EI4ISSION RATES: 
( U 3 . h . )  

P E R C i l T  OF A L L O W A B L E :  

O P A C I T Y  : 
- 

27.62 lb./hr. 
(As per Georqia Reqdaticrs: 391-3-1-. 02- (2) - (p) - (2 )  - (i) A L L 0 I.1 A 8 L E E 3  I S S I 0 N R A T  E : 

- - - 17.24 
_. 

12 6 128 132 129 

36,631 35,101 36,891 36,208 

27.59  23.26 18.17 22.94 
- 

83% 

N/A 

O T i ' , i ?  INFORI~IATION : 

T e s t  P r o c e d u r e s  A c c e p t a b l e  [xd T e s t  P r o c e d u r e s  N o t  A c c e p t a b l e  [ 3 

( R e a s o n s  f o r  n o n - a c c e p c a b i  1 i t y  e x p l a i n e d  i n  n a r r a t i v e )  



S O U R C E  T E S T E D :  

O A T E ( S )  OF T E S T S :  1 February 1, 1979 

. SOURCE DATA 

#2 Kiln Scrubber 

P O L L U T A N T ( S )  DETERMINED:  

CONTROL M E T H O D ( S )  : 

1 24 tons/br. MAXIMUM E X P E C T E D  
OPERATING C A P A C I T Y :  

Particulate 

Medium energy scxubber - Ap = 15", 300 gpn 

5 

T E S T  DATA. 

~ 

E 9 I S S I O N  R A T E S :  
( lb .  /hr. ) 

PE-RCENT OF ALLOWABLE: 

O P A C I T Y :  

ALLOWABLE E M I S S I O N  RATE:  

O P E R A T I N G  C A P A C I T Y :  I 22.46 18.15 18.68 19.76 

12.88 10.98 13.66 12.51 

41.3% 

Not reported 

30.27 lb./hr. 
(As per & m a  Flegdations: 391-3-1-.02(2)(e)(i) 

STACK TEMPERATURE:  
I om, 

I 106.5 106.0 107.0 
~ ~~ 

GAS FLOW R A T E .  ACFM: I 31530 29682 31247 

OTHER INS-: 
. .  

T e s t  P r o c e d u r e s  A c c e p t a b l e  T e s t  P r o c e d u r e s  Not A c c e p t a b l e  [ 

( R e a s o n s  f o r  n c n - a c c e p t a b i l i t y  e x p l a i n e d  i n  n a r r a t i v e )  




