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SOURCE EMISSION TESTS 
CRESCENT BRICK COMPANY, I N C .  

EAST CANTON OH 
N O .  2 KIW 

FEBRUARY 29,  1988 

B r i e f  of T e s t s  

t i c u l a t e  a n d  s u l f u r  d i o x i d e  emis s ion  r a t e s .  The t e s t s  were per- 
formed by EPA methods 1 th rough  6 as per  CFR, Subchapter  C ,  C h a p t e r  
1, T i t l e  40 ,  Volume 4 2 ,  No. 1 6 0 , ' T h u r s d a y ,  Augus t  18, 1977. The 
number of sample p o i n t s  used f o r  method 1 w a s  as p e r  CFR Volume 48, 
No. 191, F r i d a y ,  September 3 0 ,  1983. 

The t u n n e l  k i l n  is a c o n t i n u o u s  o p e r a t i o n  where t h e  g r e e n  
p r o d u c t  is loaded on c a r s  t h a t  t r a v e l  th rough t h e  v a r i o u s  h e a t  
zones i n  t h e  k i l n  a n d  d i s c h a r g e  as a f i n i s h e d  p roduc t  a t  t h e  o t h e r  
end .  The g a s e s  a r e  c o u n t e r  f low th rough  t h e  k i l n  exhaus ted  near  ~ . 

t h e  c h a r g i n g  end by an induced d r a f t  fan d i s c h a r g i n g  d i r e c t l y  t o  
t h e  s t a c k .  
R e s u l t s  ( S e e  t a b l e  1) 

a n d  t h e  s u l f u r  d i o x i d e  w a s  202 PPM o r  12.98 pounds p e r  hour  a t  a 
p r o c e s s  weight  r a t e  o f  9 ,042  pounds p e r  hour .  
T e s t  Methods 

T e s t s  were performed Februa ry  29 ,  1988 t o  de te rmine  t h e  par- 

The ave rage  p a r t i c u l a t e  emis s ion  r a t e  w a s  1.75 pounds p e r  h o u r  

A twenty  f o u r  p o i n t  t r a v e r s e  w a s  s e l e c t e d  f o r  t h e  twen ty  n ine  
i n c h  d i m e t e r  s t a i n l e s s  - s t e e l  s t a c k  as shown in  f i g u r e  1. Each p o i n t  
w a s  i s o k i n e t i c a l l y  sampled f o r  two and one h a l f  minu te s  at e a c h  
p o i n t  f o r  a t o t a l  sample t ime  o f  s i x t y  minu tes  as p e r  method 1. 

a n a l y z e r  from an i n t e g r a t e d  sample t a k e n  a t  t h e  t e s t  p o r t s  d u r i n g  
e a c h  t e s t  r u n  t o  p r o v i d e  d a t e  f o r  method 3. 

Method 5 w a s  used t o  de t e rmine  t h e  p a r t i c u l a t e  q u a n t i t y ,  moi- 
s t u r e  d e t e r m i n a t i o n  by method 4 a n d  -gas v e l o c i t y  by method 2 u s i n g  
a Research Appliance Corp. "Stacksamplr" .  

t i o n  u s i n g  an APC sampl ing  train. 
P a r t i c u l a t e  T e s t  Apparatus 

The G O 2  and 02 analysis were conducted by an o r s a t  f l u e  gas 

Method s i x  w a s  used t o  de t e rmine  t h e  s u l f u r  d i o x i d e  c o n c e n t r a -  

A schemat ic  of t h e  a p p a r a t u s  i s  shown i n  f , i gu re  2.  
The d u s t  ladden g a s e s  were pas sed  through a hea ted  glass l i n e d  

probe  a n d  h e a t e d  glass cyc lone  s e p e r a t o r  bypass fo l lowed by a f o u r  i n c h  
f i l t e r  h o l d e r  c o n t a i n i n g  Gelman typ.e A-E f i b e r g l a s s  f i l t e r  media .  

I 1  \ 



The g a s e s  l e a v i n g  t h e  f i l t e r  were c o o l e d  in  a s e r i e s  of  t h r e e  i m p i n g e r s  
packed i n  i c e .  
burg-Smith type  and t h e  second one was a s t a n d a r d  Greenburg-Smith. 
The first a n d  second impinge r s  were f i l l e d  wi th  100 m l  of d i s t i l l e d  
w a t e r  w i t h  t h e  t h i r d  one used as a d r y  t r a p .  A f t e r  l e a v i n g  t h e  d r y  
t r a p ,  t h e  gases  p a s s e d  t h r o u g h  a " D r i e r i t e "  column c o n t a i n i n g  a b o u t  
500 grams of ca lc ium s u l f a t e  (CaS04) d e s i c a n t  t o  remove t h e  r e m a i n i n g  
water vapor .  
b i l i c a l  cord  t o  a Research Appl iance  Corp. model 2343 "S tacksampl r "  

module. I n  t h e  module t h e  gas w a s  moved through t h e  system by a l e a k -  
l e s s  a i r  pump t o  a Rockwell 175-S d r y  t e s t  meter .  
exhaus ted  t o  a c a l i b r a t e d  o r i f i c e  t o  measure t h e  f low r a t e  of  t h e  g a s e s  
p a s s i n g  through t h e  sampling a p p a r a t u s .  . A t ype  "S" p i t o t  t u b e  w a s  
a t t a c h e d  t o  t h e  s h e a t h  of t h e  hea ted  probe  t o  measure t h e  v e l o c i t y  
head of t h e  f l u e  g a s e s  n e a r  t h e  t i p  o f  t h e  probe n o z z l e .  

p r e s s u r e  t a p s  a n d  t h e  p i t o t  t u b e  were connected t o  a Dwyer d u a l  10 

i n c h  combinat ion i n c l i n e d - w e l l  t y p e  manometer. One h a l f  of  t h e  mano- 
m e t e r  measured t h e  o r i f i c e  d i f f e r e n t i a l  (AH) and t h e  o t h e r  h a l f  
measured t h e  f l u e  gas v e l o c i t y  head (&'I. 

mocouple connected t o  a James B idde l  No. 72-125-19 d i r e c t  r e a d i n g  
p o t  en t i ome t e r  . 

o r s a t  from an i n t e g r a t e d  sample t a k e n  by withdrawing a c o n s t a n t  f l o w  
r a t e  of gas from t h e  s t a c k  and  i n j e c t i n g  it i n t o  a T e d l a r  bag. T h i s  
w a s  done-by drawing t h e  gas th rough  an in - s t ack  f i l t e r  v i a  p o l y e t h l e n e  
t u b i n g  t o  a condenser  and condensa te  c o l l e c t o r  ahead  of  a l e a k l e s s  
disphragm vacuum-pressure pump. The pump d i scha rged  t o  t h e  r o t o m e t e r  
and t h e  T e d l a r  bag. The apparatus i s  equipped w i t h  v a l v e s  t o  by-pass  
t h e  r o t o m e t e r  a n d  bag when c l e a r i n g  t h e  sample l i n e  as shown I? f i g u r e  3 
P a r t i c u l a t e  T e s t  P rocedures  

The probe ,  f i l t e r  and g l a s sware  w a s  assembled and l e a k  t e s t e d  
i n  ou r  l a b  b e f o r e  t r a n s p o r t i n g  t o  t h e  job  s i t e .  
ment were used. A t  t h e  j o b  s i t e  a p r e l i m i n a r y  p i t o t  t r a v e r s e  was .per- 
formed t o  s e l e c t  t h e  p r o p e r  n o z z l e  s i z e .  The n o z z l e s  were measured w i t t  
an i n s i d e  v e r n i e r  c a l i b e r  a n d  micrometer  c a l i b r a t e d  wi th  a one i n c h  
micrometer  s t a n d a r d .  

The f irst  a n d  t h i r d  impinger  were t h e  mod i f i ed  Green- 

The d r y  gas p a s s e d  t h r o u g h  t h e  hose  p o r t i o n  of  t h e  um- 

The d r y  t e s t  m e t e r  

The o r i f i c e  

The t empera tu re  of t h e  f l u e  gas was measured by a t y p e  "K" t h e r -  

The C02 a n d  02 were measured w i t h  a B u r r e l l  " I n d u s t r o "  Model B 

- 

Three s e t s  of equip-  
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The impingers  were f i l l e d  w i t h  d i s t i l l e d  w a t e r  a n d  t h e  " D r i e r i t e "  
Columns were connec ted  j u s t  p r i o r  t o  e l e v a t i n g  t h e  probe  i n t o  p o s i t i o n .  

A f t e r  l e a k  t e s t i n g  t h e  apparatus a t  10 i n c h e s  of  mercury t h e  p r o b e  
w a s  i n s e r t e d  a t  t h e  f irst  sample p o i n t '  t o  s tart  t h e  t e s t .  

The i s o k i n e t i c  sampl ing  rates were determined u s i n g  a p o r t a b l e  
desk t o p  computer programmed t o  c a l c u l a t e  t h e  p r o p e r  A H  s e t t i n g  at 
t h e  f l u e  gas t e m p e r a t u r e ,  p r e s s u r e ,  d e n s i t y  a n d  t h e  assumed m o i s t u r e  

a l o n g  w i t h  t h e  t e m p e r a t u r e ,  AP and an assumed& of t h e  t e s t  module.  

u s i n g  t h i s  t echn ique .  

vacuum exceed ing  t h a t  encoun te red  d u r i n g  t h e  t es t .  

s a t e  c o l l e c t e d  i n  t h e  impingers  and t h e  d i f f e r e n c e  of t h e  t a r e  and  
gross weight  of t h e  " D r i e r i t e "  d e s i c a n t  column. The d e s i c a n t  column 
w a s  weighed on an Ohaus 5 kg i n d u s t r i a l  l a b  ba l ance  t o  t h e  n e a r e s t  
h a l f  gram. 

The f i l t e r  media w a s  d r i e d  in  a d e s i c a t o r  a t  room t e m p e r a t u r e  
f o r  48 h o u r s  b e f o r e  t a r e  and g r o s s  weighing  on a S t a n t o n  C U D  anal- 
y t i c a l  b a l m c e .  

The p robe  l i n e r ,  n o z z l e ,  c y c l o n e  bypass  and f r o n t  half o f  t h e  
f i l t e r  h o l d e r  were washed w i t h  s c e t o n e  and brush a f t e r  t e s t i n g  and  
evapora t ed  t o  d ryness  a t  room t e m p e r a t u r e  i n  500 m l  b e a k e r s .  The 
b e a k e r s  were d r i e d  and t a r e  weighed p r i o r  t o  sample e v a p o r a t i o n  a n d  

gross weighed a f t e r  a l l o w i n g  t h e  samples  t o  d e s i c a t e  for 24 h o u r s .  
These we. ights  were accomplished w i t h  t h e  S tan ton  Balance.  

and  poured i n t o  a 500 m l  beaker .  The impingers  and g r a d u a t e  were  
washed w i t h  d i s t i l l e d  w a t e r  and b r u s h  w i t h  t h e  washings added t o  t h e  
beake r .  The beakers .  were p l a c e d  i n  a d e s i c a t o r  t o  c o o l  a n d  d r y  f o r  
a t  l e a s t  twen ty  f o u r  hours  b e f o r e  weighing.  The t a r e  and gross w e i g h t s  
were accomplished in  t h e  same manner as t h e  probe washings.  The w e i g h t  
of t h e  m a t e r i a l  c o l l e c t e d  in t h e  imp inge r s  w a s  n o t  used i n  t h e  c a l -  
c u l a t i o n s  t o  o b t a i n  t h e  w e i g h t . o f  t h e  p a r t i c u l a t e  c a t c h .  

The i n t e g r a t e d  gas sampler  w a s  s t a r t e d  a t  t h e  beg inn ing  of  t h e  

The sampl ing  r a t e  (AH) can be  de te rmined  in  l e s s  t h a n  15 s e c o n d s  

The a p p a r a t u s  w a s  l e a k  t e s t e d  a f t e r  t h e  t e s t  w a s  comple t ed  a t  a 

The m o i s t u r e  c o n t e n t  w a s  de t e rmined  f r o m  t h e  amount of conden-  

.... .. 

The c o n t e n t s  of  t h e  imp inge r s  were measured i n  a 250 m l  g r a d u a t e  

method 5 t e s t  w i th  a b o u t  t w o  c u b i c  foot": .of.?gas c o l l e c t e d  in  t h e  t e d l a r  

bag a t  t h e  end o f  t h e  t e s t .  The sampling r a t e  was m a i n t a i n e d  c o n s t a n t  

d u r i n g  t h e  t e s t  by maintaining a c o n s t a n t  r .eading on t h e  r o t o m e t e r .  

( 3 )  



?he o r s a t  a n a l y s i s  w a s  performed on t h e  g a s e s  con ta ined  i n  t h e  bag 

S u l f u r  Dioxide T e s t  Appara tus  

g a s e s  were drawn th rough  a hea ted  pyrex p robe  w i t h  a f i b e r g l a s s  wad 
a t t a c h e d  t o  t h e  sampl ing  end o f  the  probe. The probe w a s  c o n n e c t e d  
t o  t h e  impinger  t r a i n  where it f i r s t  passed  th rough  a midget  b u b b l e r  
c o n t a i n i n g  15 m l  of 80% i s o p r o p y l  a l c o h o l .  A wad of glass wool w a s  

packed in  t h e  t o p  of t h e  b u b b l e r  t o  c o l l e c t  any a c i d  m i s t  c a r r y o v e r .  
The g a s e s  t h e n  p a s s e d  th rough  two m i d g e t  imp inge r s ,  each c o n t a i n i n g  
15 m l  of 3% hydrogen pe rox ide  s o l u t i o n  fo l lowed by an empty midge t  
impinger  t o  c o l l e c t  t h e  c a r r y o v e r  from t h e  p receed ing  i m p i n g e r s .  
The midget  bubb le r  a n d  impingers  were c o n t a i n e d  i n  an i c e  b a t h  t o  
condense a c i d  and w a t e r  vapor .  A f t e r  leaving t h e  d r y  t rap  t h e  g a s e s  
passed  t h r o u g h  a " D r i e r i t e "  column c o n t a i n i n g  a b o u t  500 grams of 
" D r i e r i t e "  v i a  r u b b e r  hose t o  remove t h e  r ema in ing  wa te r  v a p o r .  
The d r y  gas w a s  t r a n s m i t t e d  t o  t h e  module th rough  a "polyf  low" 
t u b i n g .  I n  t h e  module t h e  gas w a s  moved t h r o u g h  t h e  system by a 
l e a k l e s s  a i r  pump connected  t o  a r o t o m e t e r  t o  measure t h e  gas f l o w  
r a t e  and a Rockwell t y p e  "S" d r y  t e s t  m e t e r  t o  measure t h e  gas 
volume. The dry  t e s t  m e t e r  was equipped  w i t h  a thermometer l o c a t e d  
i n  t h e  t o p  h a l f  of t h e  gas m e t e r  t o  measure  t h e  t e m p e r a t u r e  of  t h e  
m e t e r .  The gas from t h e  m e t e r  w a s  d i s c h a r g e d  t o  t h e  a tmosphere .  

t h e  l a b  a n a l y s i s  of  t h e  c o n t e n t s  of  t h e  impingers .  
T e s t  P rocedures  - .  

s h o r t l y  a f t e r  t h e  t e s t  w a s  comple ted .  

A schemat ic  of  t h e  t e s t  a p p a r a t u s  is shown in  f i . g u r e  4. The 

Class "A" b u r r e t t e s  a n d  p i p e t s  were used f o r  t h e  t i t r a t i o n s  i n  

.- . 

Two method 6 runs  of twenty  m i n u t e  d u r a t i o n  c o m p r i s e d ~ o n e  t e s t .  
A s i n g l e  p o i n t  near t h e  c e n t e r  of t h e  duc t  u s ing  one of t h e  

The sample t r a i n  was l e a k  checked us ing  a c a l i b r a t e d  vacuum 
method 5 sample p o r t s  was used f o r  t h e  sample l o c a t i o n ,  

gage .  The vacuum gage w a s  connec ted  t o - t h e  i n l e t  of  t h e  sample  
t r a i n  a n d  t h e  system w a s  b rough t  t o  a t e n  i n c h  mercury vacuum and 
h e l d  f o r  one minute  b e f o r e  s t a r t i ng  t h e  t e s t .  A f t e r  t h e  t e s t  was 

completed t h e  system was purged. f o r  f i f t e e n  minu tes  a t  t h e  same 

f l o w  r a t e  u s i n g  a s e p e r a t e  vacuum pump a n d  r o t o m e t e r .  
t h e  system, t h e  c o n t e n t s  of t h e  midget  b u b b l e r  were d i s c a r d e d  and  

A f t e r  p u r g i n g  

(4 )  



7 Ifi kJ 
t h e  c o n t e n t s  of t h e  m i d g e t  impingers  a long  w i t h  t h e  washings  were 

p l a c e d  i n  a marked p o l y e t h y l e n e  b o t t l e .  The samples  were t i t r a t e d  
a t  o u r  A l l i a n c e  lab as per  EPA F e d e r a l  R e g i s t e r  methods u s i n g  
barium p e r c l o r a t e  titrant and t h o r i n  i n d i c a t o r .  The barium p e r -  
c l o r a t e  w a s  s t a n d a r d i z e d  against a purchased .01 normal s u l f u r i c  
a c i d  s t a n d a r d .  The d r y  &as v o l l m e t r i c  flow r a t e  6Q-CFH) f rom method 
5 was used t o  c a l c u l a t e  t h e  pounds p e r  hour o f  s u l f u r  d i o x i d e  
emis s ion .  

The c a l c u l a t i o n s  were performed as p e r  F e d e r a l  R e g i s t e r  u s ing  

The d a t a  i npu t  and o u t p u t  a l o n g  wi th  t h e  r a w  d a t a  and p r o c e s s  

The I n t e s t  To T e s t  i n f o r m a t i o n  i s  shown i n  append ix  11. 

a Radio Shack TRS-80 microcomputer  modle I V .  

weight  is shown i n  a p p e n d i x  I .  

Submit ted by, 

E r n e s t  L. K o l m  



Test 
Date 
Time 

1 2 3 
2/29/88 2/29/88 2/29/88 

10:16/11:30 12:15/13:25 14:30/15:35 

PARTICULATE QUANTITY 

Grains/f3 Dry STP 0.0336 0.0307 0 .0316 
Pounds/Hr. 1 .7850  1 .6855 1 .7885  

GASEOUS EMISSIONS 

SO2 Pounds/Hr 1 0 . 9  14 .47  13 .57  

------____-_-_______ 

------___---___-- 

SO2 Parts/Million 177 228 202 

STACK GAS CONDITIONS 

Temperature -dg. F 
Static Pressure-in H20 
c02 - % 
02 - % 
H20 - % 
Velocity - FPS 
Stack Area - sqr. ft. 
Gas Flow - ACFM 
Gas Flow (DSTP) CFH 

410  

3 . 1  
1 6 . 1  
4.95718 
40.7642 
4 . 5  
11006 

-.l 

371273 

4 1-1 410 
- . l  - . l  ~ 

3 2 .4  
1 6 . 3  1 6 . 7  
5.22231 4.51901 
42.3004 , 43.1571 
4 . 5  4 . 5  
11421 11652 

383749 394880 

SAMPLE TRAIN CONDITIONS 

Pitot Delta P in H20 .308  .331 .345 
Orifice Delta P in H20 . .82 .916 .99 
Temp. Meter - dg. F 87 88 88 
Gas Volume - CF Dry STP 29.5357 31.829 31.5474 

-----_-_------_-_______ 

Barometer - in Hg 29.06 29.06 29.06 
Probe Tip Dia. - in. , 252  .252 .251 
Isokinetic Var. - % 103.809 108.232 105.083 

CRESCENT BRICK COMPANY INC 
EAST CANTON OH 
NO 2 KILN STACK 
COMPILED DATA 

Avg . 

0 .0320  
1 .7530  

1 2 . 9 8  
202.333 

4 1 0 . 3 3 3  
-.l 

2.83333 
16 .3667  
4.8995 
42.0739 
4 . 5  
11360 

383301 

Table 1 

6 



+ 
0 
- 
rl 

6, SAMPLE 
PORTS 1 

. .. 
\ 

S T A C K  D I A .  = 29" 
D I A .  UPSTREAM = 5.1 
D I A .  DOWNSTREAM = 2+ 

AREA = 4.5f2 

SAMPLE PORT LOCATION 



Sample P o i n t s  For Round Ducts 

Diameter  of d u c t  i n  i n c h e s  
Area 4.58695 

29 
~~ 

Radius 1 4 . 5  
T o t a l  No. O f  P o i n t s  = 24 

. .  
( 1 ) -  4 .18579 
( 2 ) -  7 . 2 5  
( 3 ) -  9 . 3 5 9 7 1  
( 4 ) -  11 .0746  

( 6 ) -  1 3 . 8 8 2 7  
( 5 ) -  1 2 . 5 5 7 4  

SAMPLE POINT LOCATION 
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STAINLESS STEEL PROBE 
/ 

0 %AT 
9 

I C E  
WATER \ I 

FLOW CONTROL VALVE 
- 

2 . 3  c m I c  FOOT 
TEDLAR BAG 

'i"K3EE WAY VALVE 

PURGE 

INTEGRATED SMJPLER 

I n  F i G U ? S  3 



5 

8 
12 

1 ) HEATED PYREX LINED PROBE. END PAKED WITH QUARTZ WOOL 
2 ) MIDGET BUBBLER. TOP PACKED WITH GLASS WOOL. l 5 ~ l  ISG?3O?ANOL ( 8 0 $ )  
3 ) MIDGET IMPINGER. 15 ml H202 (3%) 
4 ) MIDGET IMPINGER. DRY TRAP 
5 ) ICE BATH 
6 ) DRIERITE COLMN. FILLED WITH CALCiUIl SULFATE DESICP-NT 
7 ) UMBILICAL CORD 
8 j VACUUM-PRESSURE PULP 
9 ) BYPASS VALVE 
10)  CONTROL VALVE 
11 ) ROTGXETER 
1 2 )  DRY GAS TZST KETER 
13 ) THERil'IOMZTER 

EPA METHOD 6 SAInIPLING APB.RAT3JS 

1 1  
F I G U R E  4 
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S 

C ALC ULAT I ONS 
d 

Dr,v T.lolecular Weight lb/lb-mole 

Lld=O.44 ( G C 0 2 )  + 0.32 ($02) + 0.28 (5N2 + $ C O )  

D.ry Gas Volume ( s t a n d a r d  ' c o n d i t i o n s ) ,  f t 3  - AH 
Vmstd = (17.71 

i n .  Hg 
Volume of Water ( s t a n d a r d  c o n d i t i o n s )  f t  3 

Vivstd = (0 .0474 ft) 3 Vlc 
ml 

3 o i s t u r e  Con ten t  ( p r o p o r t i o n  by volume) 
Bwo = VWSTd . 

Vmstd  + L\sstd 

K o l e c u l a r  Weicht o f  S t a c k  Gas (we t  b a s i s )  lb/lb-mole 
lils = TJd (1-Biv0)  + 18 BWO 

S t a c k  G a s  V e l o c i t y ,  f t / s e c  

n 

Stack  Gas Volumetr ic  Flow Rate d r y  b a s i s ,  s t a n a a r d  c o n d i t i o n s .  f t 3 / h r  

C o n c e n t r a t i o n  ( p a r t i c u l a t e  m z t t e r  i n  s t a c k  gas) .  lb / s . c . f .  d r y  b a s i s  

... - .  

( p a r t i c u l a t e  m a t t e r  i n  s t a c k  gas) ,  ' l b /hour  

L = ( Q s )  ( C S )  

1 
(0.00267 i n  E." f t 3 )  Vlc + i'>?oa i 

r. I ml 1;na 

I s o k i n e t i c  . V a r i a t i o n ,  $ 

Sec 
I = T s a  (1 .667  icin) 

ovs 'Psa ~n 

C o n c e n t r a t i o n  ( p a r t i c u l a t e  mzt ter  i n  stack gas ) ,  g r / s . c . f . ,  d ry  b 2 s i s  

C " S  = (0 .0154 E) (lh 
Vmstd mg 

1 2  
. .  



Svmbo 1 D e s c r i n t i o ?  Uni t.c - 
VlJ.FTj Meter  Volume Cubic F e e t  
Pb , IN HC Barometer  I n c h e s  ; . 'ercuF 
9 H . I W  H20 Orif ice  D i f f e r e n t i a l  I x h e s  7;zter  
P%i. IN HS ' , t ,bsolute K e t e r  P r e s u r e  I ?c h e c !.:e r c  u r..: 
Ti?, F Meter Temperature Degrees F a h r e n h e i t  
TS. E .  S t a c k  Temperature  Degrees  32 h r e n  he it 
?;,IN H20 S t a c k  S t a t i c  P r e s s u r e  I n c h e s  K a t e r  
?SA,IN !G ' Abso lu te  S t a c k  P reccure  I n c h e s  Yercur: 

C? 
!.OP,IN H20 Average Squa re  Root o f 3 P  I n c h e s  K a t e r  
s o 2  Carbon Dioxide P e r c e n t  
GO2 Oxvzen P e r c e n t  

5x0  Carbon I-lonoxide P e r c e n t  
5x2 Nitrogen P e r c e n t  
I n  . IJolecular  14eight D r y  Gas L 

VLC , r-iL Volume Condensate R i l l i l i t e r s  - 
AS, FT2 S t a c k  Area S q u a r e  F e e t  
Ki, I X  T o t a l  P a r t i c u l a t e  Catch  VleiEht Killigr2zs 
Q,L:IN T e s t  Time Kinu t e s 
Dn!, I N  Diameter  of Nozzle I n c h e s  
A N ,  FT2 Area of Nozzle Square, F e e t  
L,#/HR ' . Emission Rate. Pounds F e r  K o x  
1.5 - - I s o k i n e t i c  V a r i a t i o n  Ferc ,cn t  
'JYSTP,FT? Meter  Volume Standard  Term.& Pres s .Dry  CQbic  'Fe?? 

V::'STP,FT3 Izeter Volume S tanda rd  Te9p.h Press.Vlet Cubic F e e t  
3:'10,$ Islo i s t u r e  ? e r c e n t  
I S  I4o lecu la r  W e i g h t  0 S t a c k  -Cond i t ions  Dinens icz l ess  
?S.FT/SEC S t z c k  V e l o c i t v  F e e t  P e r  Second 

2S,F'TJ/HR S t a c k  Gas Flow (Dry STI?) Cubic F e e t  Fer ~ 0 2 ~  

C S , #/SCF P a r t i c u l a t e  Emission LSs .Per  S t d . C s b i c  F: 
C"S .CR/SCF P a r t i c u l a t e  Emission G r a i n s  . P e r  S t d  . C u b i c  

T i t  o t c o e f f i c  i e n t  D i x n t  i c n  less  
r 

.. Dirnen t ion leas  

.. 

1 3  
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DATA INFUT 
E.P.A. M e t h o d  5 

F b , I n  Hg 
VM, f t 3  
-+I7 I n  ti20 
PG, I n  n2o 
Tm,F . 
T s , F  
CF 
-....,.--F I n  HZO 
% C 0 3  
;< 02 
% N  
VCL ~ t'l 1 
A S , f t 2  
Pit< I rig 
0 ~ Min 
EN, I n  

RESULTS 

F'ma, I n  Hg 
FSR, I n  H g  
MD 

VMSTF f t3 
VbJSTF I f t3  
El40 I X 
I > %  
V S ,  f t / S e c  
f l R  , RSCFM - 
G S ,  f t Z / t - l r  
L ,  ! t /Hr 
CS, # /SCF 
C '  ' S . G r n / S C F  

ris 

A b s o l L l t e  meter Fress~ire 29-12 
A b s u l u t c  Stack P r e s s u r e  29.m 
M o l e c u l a r  W e i g h t  D r y  G a s  .................... 2 9 . 1 4  
M o l e c u l a r  W e i g h t  @ S t a c k  C o n d i t i o n s  ?a. 5s 
VI'I S t a n d a r d  Temp.  8: P r e s s .  D r y  --------------- 39.54 

I so}: i n e  t i c  V a r i a t i o n  ia.z.ai  

Stack Gas-, Flow ( A c t u a l )  1 1006 

VM S t a n d a r d  Temp..& Fress. Wet 1 .54  
m o i c t u r e  - 4.96 

S t a c k  V e l o c i t y  4m. 76 

Stack: G a s  F10t.r (Dry S T F )  __-_-_----____-___-_ 371273 :-.- 

E m i s s i o n  R a t e  1.7'3 
P a r t i c u l a t e  Emic,c , ion -________-----__________ 4.. OL3782E-06 
P a r t i c u l a t e  E m i s s i o n  0. Q7.35 

CRESCENT BRICK COMPANY I N C  

N O  2 KILN STACK 
2/2?/aa 
l-EST NO I 

EAST CANTON on 

1 6  



I I I I 1 'b-,lu 

.... 



C o n c e 2 t r a t i o n  of s u l f u r  d i o x i d e  - Ij/ir:. s t z 7 6 2 r ~  , c u b i c  :a~: 
i < o _ r . a l i t y  of bariurn p e r c l o r a t e  titrant 
9 z r c n e t r i c  Fressure  - i n c h e s  Eg 
Te-pera ture  a t  m e t e r  i n l e t  - ' . O F  
Teelperature  a t  mete r  o u t l e t  - 0-7 
Aver2ge me te r  t e m p e r a t u r e  -OF 
Voluae o l  szn?le a l i o u o t  t i t r a t e d  - r? . l  
D r y  g25 v o l l z e  2 s  measured zt c e t e r  - d c f  
Vli! c o r r e c t e d  t o  st21d2r-d c o n d i t i o n s  - d s c f  
Tot;? irol~'_m.e o f  sznple  s o l u t i o r :  - r l  
Aver2ge  v o l m e  of t i t rmt used  f o r  s23Dle 2 l i o u o 1  - n i  
'Volume of t i t rmt  used f o r  biz?? - I?: 

1 8  
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3 

E.F.A.  M e t h o d  5 

CRESCENT ERICt:: 

A b s o l u t e  Meter Pressure ------I--------------- 29.13 
A b s o  1 u te S tac I:: Pressure  29.05 
Molecular LaJeight Dry  G a s  .................... 2 0 . 1 3  
Molecular W e i g h t  @ Stack  C o n d i t i o n s  2s. 55 
VM S t a n d a r d  Temp.& Fress. D r y  --------------- Z 1  5 . .  Y? 
VM S t a n d a r d  Temp..% Press .  L4et 1.75 
tqo ic tu re  2 5-22 
I sok i 1-1 e t  i c V a r i a t i o n  
stat,:: V e l o c i t y  -_________________----------_- 
Stack G a s  Flow ( A c t u a l )  11421 
Stack; G a s  F10r.j ( D r y  S T P )  ------------ 373374.7 - 

E m i s s i o n  R a t e  1.69 
p a r t i c u l a t e  E n , i c c i o n  3 -, 4.39212E-E6 
P a r t i c u l a t e  E m i s s i o n  a .  a307 

1 BS. 2.z 
4 2 . 3 D  

COMPANY I N C  
EAST CANTON OH 
N O  2 ICILN STACK 
.il, L9iSS 
TEST N O  2 
r. i .-, 

20 





2 2  
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C . S . A .  C O .  (EPA TXTHOD 5 DATA SHEET 

23 



'1 

DATA INF'IJT 
E.F.A.  M e t h o d  5 

Fb, I n  t-:g 
VM I f t3 
-HI I n  tl20 
P G ,  I n  H20 
Tm.F 
T s , F  
CP 
- ..%... ~ I: n tl20 
% co2 
% 02 
X N  
VCL.Ml 
r,s,+t2 
ri N ~ Pig 
~3 . M i  n 
D N ,  I n  

RESUL. TS 
- - - - -- - 
F m a , I n  H g  
PSA ~ I n  Hg 
pi D 
M s 
VMSTF , f t3 
VWSTP. f t3 
BWO I ?! 
I > %  
VS I f t /Sec 
RA ~ ASCFI.1 
c1S, f tS/tir 
L #/iir 

, CS,+I./SCF 
C '  ' S , G r n / S C F  

Eia ro rne te r  "$ - .  0.5 
Me te  r V o  1 u t n e  .2..:, . 6 
O r i f i c e  D i l f e r e n t i a l  ________________________  
Stack S t a t i c  P r e s s u r e  -. 1 

S t a c k  T e m p e r a t u r e  410 
p i t o t  Coefficient .84  
A v e r a g e  S q u a r e  R o o t  Of D e l t a  F -5869 
A D i o , , i d e  .. 2 .4 
0 :.: y g e n  

-- 
-99 

M e t e l -  T e m p e r a t u r e  88 

16.7 
1 en 8 0 . 1  

= V o l u m e  O f ,  C o n d e n s a t e  3i.J 
S t a c k  A r e a  4 . 5  
T o t a l  Fa r t i cu la t e  C a t c h  W e i g h t  6 4 . 8  
T e s t  T i r n e  6(3 
D i a m e t e r  Of N o z z l e  .25 1. 

fibsolL[t- Meter F r e s s ~ ~ r ~  39.i.z 
A b s o l u t e  Stack F r e s s u r e  77.05 
Molecular W e i g h t  D r y  G a s  .................... 29. D5 
M o l e c u l a r  W e i g h t  C! Stack C o n d i t i o n s  28.  55 
VM S t A n d a r d  Temp.& ' P r e s s .  D r y  --------------- .::I -55 
VM S t a n d a r d  Temp..!.. P r e s s .  W e t  1 . 4 1  
M o i c t  ure 4.5" 
I s o  k i n  e t i c  Var i a t i  o n  
S t a c k  V e l o c i t y  _____________________T________ 

St~7cI:  G a s  - - F l o ~  ( A c t ~ l a l )  11652 ....~ 

2 

li35.li)S 
43.16 

Stat,; Gas Flow ( D r y  S T F  ) .Z14680  
E m i s s i o n  R a t e  1.79 
F ' a r t i c u l a t e  Emission 4.529 1. 9E-06  
F a r  t i c u  1 a t e  E m i s s i o n  (3.i3316 

CRESCENT mIctt: COMPANY I N C  
ERST C A N T O N  OH 

2 / 2 ' ) / 8 8  
TEST 140 3 

NO 2 t.':ILN STACK 

24 



25 
- .  
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y n " l " C  -La"- > L J - ; l l 1 ; 1  AIR P ~ L L U T I O N  SOURCE TESTING 

CLiSTOhl STACK ANALYSIS 
24661 CENTER ROAD 

P.O. BCS 3750 

ROUTE 5 
ALLIANCE, OHIO 44501 

GENERAL -_ 
Source  emiss ion  t e s t s  w i l l  be performed a t  cPFSCe- ,3?  z&,cC (0  

. wi th  t e s t i n g  t o  on 
comqence a t  about- c f l o b  O'clock v AM - PM as p e r  INTEXT 

TO TEST NOTIFICATION. 
The sample t r a i n  i s  a Research Appl iance  COT modle 2043 us ing  

a &AC?Y l i n e d  probe h e a t e d  t o  X s - 0  OF. The f i l t e r  media i s  
A-6 - F 1 1 3 ~ U c u f 5 5  e n c l o s e d  i n  pyrex  h o l d e r s  h e a t e d  t o  2 5 0  OF. The 

c o n t e n t s  of t h e  impingers  w i l l  be used  f o r  ( a )  m o i s t u r e  
d e t e r m i n a t i o n  o n l y ,  ( b )  m o i s t u r e  d e t e r m i n a t i o n  and p a r t i c u l a t e  

weight .  The gas drying a g e n t  a f t e r  t h e  imp inge r s  i s  ca lc ium s u l f a t e  
c o n t a i n e d  i n  a " D r i e r i t e "  d e s i c a n t  column. The probe  and g l a s s w a r e  
w i l l  be  washed u s i n g  & ~ = ) ~ X I L ~ # R L Y ~ ~ /  . If impinger  c o n t e n t s  

a r e  used as p a r t  o f  t h e  p a r t i c u l a t e  we igh t ,  t h e y  w i l l  be d r i e d  by 
O W ~ U  a t  9 0  OC. The t e s t  and a n a l y t i c a l  p r o c e d u r e s  

used  a r e  as p e r  l a t e s t  FEDERAL EPA REGULATIONS AS WRITTEN I N  THE 
FEDERIIL REGISTER. 

- 

An e q u i v a l e n t  emis s ions  o p a c i t y  t e s t  is r e q u e s t e d  
- DESCRIPTION OF PLANT OPERATION 
co v r t u u o  5 T y p ~  / ~ , Z I C C  

STACK AND VENT DESCRIPTION -- 
6 'I 2 , l Z l s r  l a  t I b  

2 8  
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t - 
C .-. 

SAMPTE 
P O R T S  1 

. .. 
\ 

SAMPLE PORT LOCATION 

S T A C K  D I A .  = 30" 

D I A .  UPSTREAM = 5.1  
D I A .  DOWNSTREAM = 2+ 

AREA = 4.9f2 

.... 

2 9  FIGUX la 



Sample Points For Round Ducts 

Diameter of duct in 
Area = 4.90874 
Radius = 15 
Total No. Of Points 

inches = 30 

= 20 

) -  4.74342 

1- 10.6066 
)T 12.5499 
) -  14.2303 

) -  a.21584 

SAMPLE P O I N T  LOCATION 

3 0  

m 
V 
3 
R 
Gi 
0 

FIGUW lb 



'J  
. .... - . 

d 

N '4 rl 

I 
I k-* 

v) 

v) 

.... .. 

3 1  F i w e  2 



S T A I N L E S S  STEEL P R O B E  

f 

OZSAT 

2 . 3  CUBIC FOOT 
T E D L A R  BAG 

THRZE WAY VALVE 

PURGE 

INTEGRATED SAMPLER 

3 2  F T G U R E  4 



. ., 
.' 

C.S.A. co. 
STACKSNWLR CALIBRATION SHEET 

rConputer  E n t r y  Order 

T o l e r a c e s  

* 

I?? K [ (Tvr +cFz60) t IL  
?b (OTd f 460) 

AE= Or i f i ce  pressure  drop-in. H20 

C F ~ =  irolume wet t e s t  meter - f3  
CFd= Volume dry t e s t  meter - €3 
TL.= Temp wet t e s t  meter 
ITd= I n l e t  temperature d r y  t e s t  meter 
OT&Outlet kenperature dry t e s t  meter 
Td Avg.=Average temperature dry t e s t  meter 
t= Time-minutes 
Pb= Barometer p re s s  

3 3  
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clamp' t o  remove f P i t o t  Tube f r o m  Sheath 

Noninal). 
- Inches  

3/16 

1/4 

5/16 

3/8 

1/2 . 

Tube 

X Y z: I =t I 
1 7/16 5/16 3/8 j 1 

15/16 1 7/16 5/16 3 /  b I 
I 

7 / 8  1 7/16 5/16 i 3/8  --I 

1, 
3/4 1 7/16 5/16 ! 3 / 8  

1/2 1 2 / e  5/8 1 7/16 
1 

I 

I 

L?robe Sheath 
Bottom V i e w  Showing Pitot-Nozzle Separa t ion  

r S t a t i c  Pressure  
Opening 

v. Type "S" Pitot Tube- *..- ; 
\ / . -  



TEST Ll??33 E T E R  COND FILTER STACK STACK 
POINT VOLUMS TEFIP(Tm) TEIJP HEATER '&El'*IP 

I N  OUT OF TEi'JP'F F ( T s )  (?SI 
I 

(Vm) 

1 ,  I I I ! I ! 
I I I ! I 

I I I I 
I 

I I 

I I I i i . .  

! I ! I I I I 

I I I I I I I I I I I 
I I I I I i 

i 1 ! 1 I ! I I 

I I I 
I 

I '  
I I 
I I 

I 

! 

J I I I I I I - - I -  1 I I I 

I 
~~ ~ 

I I 

I I I 
4 

! 

t I I I 
I I I I I I I ! 

! 
I 

I I ! 
- 

I I 

I - I I I I .  I I I I I I I 
I. 1 l.-.~ I 

I I I I I I I I i i I I 

I I 14 



1 )  
2 )  
3 )  

7 )  
8 )  

1 2 )  
13 

5 

H E A T E D  P Y R E X  L I N E D  PROBE.  END PAKED WITH QUARTZ WOOL 
M I D G E T  BUBBLER: T O P  PACKED W I T H  GLASS WOOL. 1 5 ~ 1  I S O P R O P A N O L  ( 8 0 % )  
M I D G E T  I M P I N G E R .  15 ml H707 ( 3 % )  - 
M I D G E T  I M P I N G E R .  DRY T R A F  
ICE. BATH _ . ~  

DRIERITE COLMN. -FILLED WITH CALCIUM SULFATE DESICANT 
U M B I L I C A L  CORD 
VACUUM-PRESSURE PUMP 
B Y P A S S  VALVE 
CONTROL VALVE 
ROTOMETER 

THERMOMETER 
DRY G A S  TEST METZR 

E P A  METHOD 6 S A M P L I N G  AP?I'.L,RATX 

3 1  F I G U R E  



Lb S02/Hr = ( f3/HrDSTP) ( Lb/f3DSTP) = 

Csc2 = Concen t ra t ion  of s u l f u r  d iox ide  - lb /dry  s t z ~ C 2 r a  c u b i c  ~ 3 3 :  .. 
,i = N o r z a l i t y  of b a r i u x  D e r c l o r a t e  t i t r a t  - 

3i -r  - - S a r c n e t r i c  p r e s s u r e  - i n c h e s  Hg 
7,-: = P e i p e r a t u r e  a t  me te r  i n l e t  - Or' 
5 1 0  = T e a p e r a t u r e  a t  me te r  o u t l e t  - O F  
r In  = Averzge m e t e r  tempera ture  -OF 

vr!  = D r y  g2s voluqe as me2sured zt m ? e r  - dcf 

'.'t = Average volurne of titrvlt u s e d  f o r  s2.mple 2 l i q u o t  - 
VbSL Volume o f  t i t rmt  used f o r  b l m k  - ml 
51 = 17.61: 

1, i2  = lrolurne of s m p l e  a l i o u o t  t i t r 2 t e d  - n l  
-. 

c? 
V~(stci) = Vm c o r r e c t e d  t o  s t2nda rd  c o n d i t i o n s  - dscf  

.* k s o l n  = T ~ t 2 1  volume of s m p l e  s o l u t i o n  - r r l  

V = D r y  g2s meter  c a l i b r a t i o n  f a c t o r  
I, 1<2 = 7.061 Y,  10-5 
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