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I n t r o d u c t i o n  

Three  k i l n  s t a c k s  were sampled t o  d e t e r m i n e  i f  t h e  s t a c k s  
were i n  compl i ance  w i t h  R e g u l a t i o n  I o f  t h e  Texas  A i r  
C o n t r o l  Board. R e g u l a t i o n  I c o v e r s  p a r t i c u l a t e  e m i s s i o n .  

Conc lus ion  

A t  t h e  t i m e  of s ampl ing ,  t h e  No. l i l n  -_ Bypass  s t a c k  was 
i n  v i 0  1 a t  izn-of-Reg.ul a t  i on I . 
ra te  w a s  l 7 1 . 4  lbs& R e g u l a t i o n  I ,  a l l o w a b l e  e m i s s i o n  
ra te  was 33.3-1bs/hr f o r  l a n d  u s e  t y p e  A.  N o .  1 and 
No. 2 K i l n  Scrut jber  s t a c k s  were n o t  i n  v i o l a t i o n  a t  t h e  
t i m e  t h e  samples  w e r e  t a k e n .  

P a r t  i c u l  a t e 5 1  l u  t i.on mas s 

Background I n f o r m a t i o n  

The s t a c k  sampl ing  w a s  per formed by a team from T e c h n i c a l  
Programs,  A i r  P o l l u t i o n  C o n t r o l ,  Texas State  D e  a r t m e n t  
o f  H e a l t h .  
team c a p t a i n .  

N e w  R e g u l a t i o n s  

M r .  John Key,Engineer lng  A s s l s t a n t t y  was t h e  

N e w  p a r t i c u l a t e  e m i s s i o n  r a t e s  are as 
_I - . f o l l o w s :  

No. 1 K i l n  Sc rubbe r  2?:.5, A’b/hr .  
No. 2 K i l n  Sc rubbe r  4 0 . b ‘  l b / h r .  
No. 0 K i l n  Bypass 18..3 l b / h r .  
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U. S .  Gypsum 
SUMMARY OF RESULTS 

, N o .  1 K i l n  Sc rubbe r  

58.34 

10 .91  % 
.2532 B t u / l b  OF 
.06581 l b / f t 3  

28.84 ft/sec m.. ........ - ... OF 
 to^ R e g u l a t i o n  I 

55.06 

Averake Percent :  Water 
Average S p e c i f i c  Heat 
Average  D e n s i t y  of S t a c k  G a s  
Average  V e l o c i t y  

. Average  S t a c k  . . .  Tempera tu re  - . -.. .... 
‘ . - R e s u l t s  shown ‘below were c a l c u l a t e d  according 

. . .  . .  

T r a v e r s e  I Traverse 

120.7 1 1 9 . 6  

94.2 97.9 

. . .  
T r a v e r s e  

Four  ‘ 

Average 
Value  

T r a v e r s e  
T h r e e  

time 
date 

.140-1216 
I1 O c t .  ‘ 72  

1849-0925 1015-1051 

, 
Mass Flow 
Rate of S t a c k  
i n  t c n s / h r  

\.. 55.50)’  53.25 

T o t a l  Gas 
..77 x ; 10 6 x l o 6  .62 x lo6 . .69 x l o 6  Emiss ‘on Rate  

i s  + 
E f f e c t i v e  
S t a c k  H e i g h t ,  
i n  feet 

119.7 119.0 

P a r t i c u l a t e  
Allowable 
Emiss ion  
Rate i n  
lb /hour  
(based  on  
100 pg/M3) 

33.9 34.3 

P a r t i c u i a t e  
P o l l u t a n t  
Mass Rate ,  
i n  lb /hour  
(based on  
a r e a  r a t i o  

8.20 

97.0 96.4 

._ 

Percent 
I s o k i n e t i c  

Downwind 
C o n c e n t r a t i o n  
a t  Xmax 
~ m 3  

24.2 33.0 
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U . S .  Gypsum 
SUMMARY OF RESULTS 

,No.  2 K i l n  S c r u b b e r  

Average P e r c e n t  Water 9.88 % 
Average S p e c i f i c  Heat .2508 B t u / l b  OF 
Average D e n s i t y  of S t a c k  G a s  e - 7 7 . 8  l b / f t 3  

37.4 -~ f t/sec Average V e l o c i t y  
OF . i Average S t a c k  . . . . .  Tempera tu re  ........ 5.1112 . ..... 

R e s u l t s  shown -below were c a l c u l a t e d  according t o  R e g u l a t i o n  I . 

... .. 

/ 

r t i c u l a t e  which c o v e r s  . . . . .  emissions.  ......... 
T r a v e r s e  

.... . ~. . 

T r a v e r s e  1 T r a v e r s e  Average 
Value  

Traverse 
One T h r e e  

1944-1032 

TWO 

1824-0912 
. Nov. ' 7 2  

t i m e  
da te  . . 

1635-1723 
i 1  O c t .  ' 7 2  

Mass Flow 
R a t e  of S t a c k  
i n  t o n s / h r  . .  107.9 105.8 104.6 

. . -  
/ .. 
3-.-14&1J3 

T o t a l  G a s  
Emiss ion  R a t e  
i n  f t 3 / h r  

5.25 x l o 6  3.08 x l o 6  

E f f e c t i v e  
S t a c k  Height ,  
i n  feet  

P a r t i c u l a t e  
Allowable 
Emiss ion  
R a t e  i n  
lb /hour  
(based on 
100 w3/M3) 

,- 123.5 121.3 122.0 

~~~ 

35.2 : 36.5 35.7 : : . I '  

P a r t i c u l a t e  
P o l l u t a n t  
Mass R a t e ,  
i n  lb /hour  
(based on  
area ra t io  

4.401 4.34 

95.8 

12.32' 

P e r c e n t  
I s o k i n e t i c  

96.7 99.3 95.1 

- 

Downwind 
c o n c e n t r a t i o n  
a t  X m a x  
VdM3 

I 
12.05 13 .99  17.60 
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108.1 

605.2 . . + 605.2 

U.S. Gypsum 
SUMMARY O F  RESULTS 

I N o .  1 K i l n  Bypass 

Average P e r c e n t  Water 8 .24  % 
Average  S p e c i f i c  Heat ,2686 B t u / l b  O F  

Average D e n s i t y  of S t a c k  G a s  . 0 3 4 1 1  l b / f t 3  
f t/sec 
O F  

Average . V e l o c i t y  
...... ; Average S t a c k  . . . . .  Tempera tu re  -. .- 

were c a l c u l ' a t e d  according t o  R e g u l a t i o n  I ' 

' .  
which c o v e r s  - . . . .  

Traverse 
.... 

Traverse 
T h r e e  

Average 
Va lue  

Traverse 
One TWO 

0835-0935 
2 Nov. ' 7 2  

15.0 

t i m e  
date  ' ' 

1555-1655 
1 NOV. ' 72  . 

1005-1105. * Mass Flow 
Rate of S t a c k  
i n  t o n s / h r  

15.0 
. .  

I 

. .  
Tota l  Gas 
Emission R a t e  
i n  f t 3 / h r  

3.81 x 10 I .  5 3.76 x 10 8.72 1 0 5  8.76 105  

Ff f e c t i v e  
S t a c k  H e i g h t ,  
i n  fee t  

P a r t i c u l a t e  
Al lowable  
Emiss ion  
Rate i n  
lb /hour  
(based  on 
100 ug/M3) 

P a r t i c u l a t e  
P o l l u t a n t  
Mass Rate, 
i n  l b / h o u r  
(based  o n  
a r e a  ra t io  . 

P e r c e n t  
I s o k i n e t i c  

111 .9  118 .0  118.2 118.0 

33;3  3 3 . 3 . '  33.3 :::I. 33.4 

173.4 (E7 162.6 155 .3  

106.4 106.2 104.0 

Downw j n d  
C o n c e n t r a t i o n  
a t  Xmax 
PdM3 

488.6 519.8 465.7 . ,  
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I R E G U L A T I O N  I 

I N P U T  D A T A  R E P O R T  N13003 

U N I T E D  S T A T E S  G Y P S U M  N,EW G R A U N F E L S  T X  

#1 K I L N  S C R U B b E R  T H R E E  T R A V E R S E S  T A K E N  

T R A V E R S E  ril T A K E N  3 1  C l C T O 3 E R  1972 8 : 4 9 - 9 : 2 5  

T I M E  REQ. F O R  T R A V E K S E  36.00 M I N U T E S  

B A R O M E T R I C  P R E S S  29.200 I N C H E S  M E R C U R Y  A B S 0  

P R E S S ,  O X Y G A S  M E T E R  2 9 . 2 0 0  I N C H E S  M E R C U R Y  A B S 0  

P R E S S ,  S T A T I C . ,  S T A C K  0.000 I N C H E S  W A T E R  G A U G E  

P R E S S  D R O P S Y  P I T O T  T U B E  I N C H E S  W A T E R  G A U G E  

0 . 3 4 0  0 . 3 9 0  0 . 4 0 0  0.260 0.120 
0.290 0 . 3 9 0  0 . 4 2 0  0 . 4 2 0  0 . 3 7 0  

TEMP, A M B I E N T  7 5 .  D E G R E E S  F A H R E N H E I T  

TEMP,  D R Y G A S  M E T E R  8 5 .  D E G R E E S  F A H R E N H E I T  

TEMP, S T A C K ,  A V E R A G E  125. D E G R E E S  F A H R E N H E I T  

co= 0.000 N2= 0.774 O R S A T  A N A L Y S I S :  C O 2 =  0.102 02. 0 . 1 2 4  

A R E A  O F  N O Z Z L E  0 . 3 2 8 6 E - 0 3  S Q U A R E  F E E T  

P I T O T  T U a E  C A L I 8  F A C T O R  0 . 7 8 5 5  

O I S T A N C E  T O  N E A R E S T  P R O P .  L I N E  1 3 4 0 . 0  F E E T  

0 . 0 5 0  
0 . 2 5 0  

P H Y S I C A L  S T A C K  H E I G h T  100.00 F E E T  

S A H P L E  VOLIJ~YEY O R Y G A S  M E T E R  16.85 C U B I C  F E E T  

M A S S  O F  H A T E R  C A U G H T  41.1 G R A M S  

M A S S  O F  P A R T I C U L A T E  C A U G H T  0 . 0 5 4 1  G R A M S  

.. 

O V E R R I D E  M U I S T U X E  F R A C T I O N '  0.000 

O V E R R I D E ,  V E L O C I T Y  0.0 F E E T  P E R  S E C O N D  

D I A M E T E R  O F  S T A C K ,  E X I T  4.550 F E E T  

O I A M E T € R  LtF S T A C K ,  S A M P L E  P U X T  4.550 F E E T  

P A R T I C L E  S I Z E  F L A G  - L A R G E  



.I R E G U L A T I O N  I 

C A L C U L A T I O N  R E S U L T S  R E P O R T  N13003 

U N I T E D  S T A T E S  G Y P S U M  NEW B R A U N F E L S  T X  

. #1 K I L N  S G R U B t i E R  T H R E E  T R A V E R S E S  T A K E N  

T R A V E R S E  # I  T A K E h  31 D C T U a E R  1972 8:49-9:25 

10.60 P E R C E N T  WATEO, 89.40 P E R C E N T  D R Y G A S  

FOR C O M P A Z I S O F I  O N L Y  B N Z =  0.000 S P E C I F I C  G R A V I T Y .  0.996 A I R = 1 . 0 0  

S P E C I F I C  H E A T S  A T  S A M P L E  P O I N T  T E M P E R A T U R E  B T U I L B  DEG.  F .  
H2O= 0.4488 C O 2 =  0.2076 02- 0.2215 C O =  0 . 2 4 8 8  
N Z =  0.2485 C O M a I N E D  S P H E A T =  0.2527 

M O L E C U L A R  % E I G H T  2 8 . 8 4  D E N S I T Y  0.06589 L B S l C U F T  

A V E R A G E  V E L O C I T Y  30.25 FEET P E R  SECUND 

M A S S  F L O W  Z A T E  0.11668738E 06 L B S I h U U R  

VOL FLOW R A T E  0.17708700E 07 C U F T I h O U R  

N i I Z Z L E  V D L U H E  20..231 . C U B I C  F E E T  

E F F E C T I V E  S T A C K  H E I G H T  120.7 F E E T  

A L L O W A B L E  . E r ? I S S I O N  R A T E  A T  X M A X  34.9 L B S l H O U R  

DOWNWIND  DISTANCE^ X M A X  zaoa.9 FEET 

A L L O W A a L E  E ' M I S S I O N  R A T E ,  REG.  I t  P R O P .  L I N E  0 . 3 4 8 8 4 5 8 2 E  02 L B S l H O U R  

P O L L U T A N T .  M A S S  RATE,  A R E A  R A T I O  9.836 L B S / H O U R  

C O N C E N T R A T I O N  0; 58952874E-05 L B S / C U F T  

P O L L U T A N T  M A S S  R A T E ,  C O N C E N T R A T I O N  10 .440  L B S / H D U R  

P E R C E N T  I S G < I N E T I C  94.2 P E R C E N T  

P O L L U T A N T  M A S S  k A T E S  A ' J E R A G E D  10.138 L B S / H D U K  

D O W N W I N D  C O N C E N T R A T I G N  28.20 M I C R O G R A M S / C U B I C  M E T E R  
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T I M E  

R E G U L A T I O r l  I 

I k P U T  D A T A  R E P O R T  N 1 3 0 0 3  

U N I T E D  S T A T E S  G Y P S U M  NEW B R A U N F E L S  T X  

# I  K I L N  S C R U a 6 E R  T H R E E  T R A V E R S E S  T A K E N  

T R A V E R S E  # 2  T A K E N  3 1  O C T O a E K  1972 10:15-10:51 

EQ. F O R  T ~ A V E R S E  36.00 M I N U T E S  

B A R O M E T R I C  P R E S S  2 9 . 2 0 0  I N C H E S  M E R C U R Y  A B S 0  

P R E S S ,  D R Y G A S  M E T E R  25.200 I N C H E S  M E R C U R Y  A B S 0  

P R E S S ,  S T A T I C ,  S T A C K  0.000 I N C H E S  W A T E R  G A U G E  

P R E S S  DROPS, P I T O T  T U Y E  I N C H E S  W A T E R  G A U G E  

0.230 0.220 0.300 0.200 
0.340 0.400 0.430 0.450 

TEHP,  A M B I E N T  78. D E G R E E S  F A H R E N H E I T  

TEMP, O R Y G P S  M E T E R  92. D E G R E E S  F A H R E N H E I T  

TEMPI S T A C K ,  A V E R A G E  125 .  D E G R E E S  F A H R E N H E  

O R S A T  A N A L Y S I S :  C O Z =  0.102 02. 0.124 

A R E A  O F  N O Z Z L E  0.3286E-03 S G U A R E  F E E T  

P I T O T  T U S E  C A L I B  F A C T O R  0 . 7 8 5 5  

D I S T A N C E  T O  K E A R E S T  P R O P .  L I N E  1340.0 F E E T  

P H Y S I C A L  S T A C K  H E I G h T  100.00 F E E T  

S A M P L E  VOLUKE,' D K Y G A S  M E T E R  16.73 C U t ) I C  F E E T  

M A S S  CIF. N A T E R  C A U G H T  40.8 G R A M S  

M A S S  O F  P A R T I C U L A T E  C A U G H T  0.0878 G R A M S  

O V E R R I D E  M O I S T U R E  F R A C T I O N  . 0.000 

O V E R R I D E ,  V E L O C I . T Y  0.0 F E E T  P E R  S E C O N D  

D I A M E T E R  OF S T A C K ,  E X I T  4 . 5 5 0  F E E T  

D I A M E T E R  O F  S T A C K ,  S A M P L E  P O R T  4 .550 F E E T  

0.100 0.050 
0.410 0.210 

T 

c o =  0.000 N2= 0.774 

P A R T I C L E  S I Z E  F L A G  - L A R G E  
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REGULATION I 

CALCULATION RESULTS R E P O K T  M 1 3 0 0 3  

UNITED S T A T E S  G Y P S U M  N E r i  BRAUNFELS T X  

#1 K I L N  SCRUBBER THREE TRAVERSES TAKEN 

TRAVEXSE i i 2  T A X E N  3 1  OCTOaEX 1 9 7 2  1 0 : 1 5 - 1 0 : 5 1  

1 0 . 7 2  PERCENT W A T E R  8 9 . 2 8  PERCENT D R Y G A S  

F O R  C O M P A R I S O N  ONLY BNZ= Q.000 S P E C I F I C  G R A V I T Y .  0 . 9 9 6  A I R = 1 . 0 0  

S P E C I F I C  H I E A T S  A T  SAMPLE P O I N T  TEMPERATURE B T U I L B  CEG. F .  
H 2 0 =  0 . 4 4 8 8  C 0 2 =  0 . 2 0 7 6  0 2 =  0 . 2 2 1 5  C O =  0 . 2 4 8 8  
N2=  0 . 2 4 8 5  C G M t l I N E O  S P f i E A T =  0 . 2 5 2 9  

MOLECULAR kiEIGHT 2 8 . 8 3  D E N S I T Y  0 . 0 6 5 8 6  L B S I C U F T  

AVERAGE VELOCITY 28 .57  FEET PER S E C O N D  

M A S S  FLOW R A T E  C . 1 1 0 1 2 4 5 0 E  0 6  LBSlHOUR 

VOL FLOW X A T E  0 .1672113OE 0 7  CUFT/HOUR 

N O Z Z L E  V O L U M E  1 9 . 8 5 9  c u a i c  F E E T  

EFFECTIVE S T A C K  HEIGHT 1 1 9 . 6  FEET 

ALLOWABLE E M I S S I O N  RATE A T  X M A X  34.2 LBSIHOUR 

D O N N H I N D  DISTANCE, X M A X  2 7 7 8 . 2  FEET 

ALLOWABLE E M I S S I O N  R A T E ,  R E G .  I ,  PROP. L I N E  0 . 3 4 2 2 0 4 5 8 E  02 LBSIHOUR . .  

POLLUTANT M A S S  RATE, A X E A  R A T I O  1 5 . 9 6 3  LBSlHOUS 

C O N C E N T R A T I O N  0 . 9 7 4 6 8 9 8 3 E - 0 5  L B S I C U F T  

POLLUTAN M A S S  R A T E ,  C O N C E N T R A T I O N  1 6 . 2 9 8  LBSlHOUR 

P E R C E N T  S C J i ( I I 4 E T I C  9Z .9  P E R C E N T  

POL L u T AN 'MA s s R A T  E s A v E K A G E D 1 6 . 1 3 1  LRSIHOUR 

DOWNHIND CONCENTRA.TIGN 4 6 . 6 5  MICKOGRAMS/CUBIC M E T E R  

8 



REGULATION 1 

INPUT DATA REPORT N13003 

U N I T E D  STATES GYPSUM NEW BRAUNFELS TX 

$1 K I L N  SCRUBtrER THREE TRAVERSES TAKEN 

TRAVERSE Y 3  TAKEN 3 1  O C T O B E R  1 9 7 2  11:40-12:16 

TIME . E Q .  F O R  T R A V E R S E  36.00 H INUTES 

BAROMETRIC PRESS 29.200 INCHES MERCURY ABSO 

PRESS, DRYGAS METEtl 29.200 INCHES MERCURY ABSO 

PRESS, STATIC, S T A C K  0 : O O O  INCHES WATER GAUGE 

PRESS DROPS, P I T O T  TUBE INCHES WATER GAUGE 

0 . 2 7 0  0.200 0 . 2 4 0  0 . 1 3 0  0.060 0.040 
0.320 0 .400  0 .420  0 . 4 4 0  0 . 4 0 0  0.190 

TEMP, AMBIENT 7 6 .  DEGREES FAHRENHEIT 

TEMP, O R Y C A S  METER 91 .  DEGREES FAHRENHEIT  

TEMP, STACK1 AVERAGE 1 2 5 .  DEGREES FAHRENHEIT 
. 

ORSAT ANALYSIS :  C 0 2 =  0 . 1 0 2  02. G.124 c o =  0.000 N 2 =  0.774 

AREA OF NOZZLE G.3266E-03  SQUARE FEET 

P I T O T  TUBE C A L I 8  FACTOR 0.7855 

DISTANCE TO NEAREST P R O P .  L I N E  1 3 4 0 . 0  FEET 

PHYSICAL STACK H E I G h T  100.00 FEET 

SAMPLE VOLIJME, DRYGAS METER 1 5 . 9 2  C U B I C  FEET 

M A S S  C!F WATER CAUGHT 4 1 . 7  G R A M S  

M A S S  OF PARTICULATE CAUGHT 0 . 0 4 5 1  GRAMS 

OVERRIDE MOISTURE FRACTIUN 0.000 

OVERRIUE, V E L O C I T Y  0.0 FEET PER SECOND 

DIAMETER OF STACK, E X I T  4 . 5 5 0  FEET 

DIAMETER O F  S T A C K ,  S A M P L E  P O R T  4 . 5 5 0  F'EET 

PARTICLE S I Z E  FLAG - LARGE 

9 



REGULATION 1 

CALCULATION KESULTS R E P O R T  N 1 3 0 0 3  

U N I T E 0  STATES,GYPSUM NEW BRAUNFELS T X  

iil K I L N  SCRUBbER T t i R E E  TRAVERSES T A K E N  

T R A V E R S E  d 3  T A K E N  3 1  OCTOL1ER 1 9 7 2  l l : 4 0 - 1 2 : l b  

1 1 . 4 1  PERCENT W A T E K  88 .59  P E R C E N T  D R Y G A S  

FOR COMPARISON ONLY BWZ= 0.000 S P E C I F I C  G R A V I T Y =  0 . 9 9 3  A I R = l . O O  

S P E C I F I C  h E b T S  A T  SAMPLE P O I N T  TEMPERATURE B T U I L B  DEG. F . 
H2D= 0 . 4 4 6 8  C 0 2 0  0 . 2 0 7 6  02. 0 . 2 2 1 5  cos 0 . 2 4 8 8  
N2=  0 . 5 4 8 5  CGHalNEO SPdEAT= 0 . 2 5 3 8  

MOLECULAR W E I G d T  28 .74  D E N S I T Y  0 . 0 6 5 6 7  LBSICUFT 

A V E R A G E  VELOCITY 2 7 . 7 1  FEET P E R  SECOND 

M A S S  FLOW RATE 0 . 1 0 6 5 0 6 1 9 E  0 6  LBSIHOUR 

VOL FLOW R A T E  0 . 1 6 2 1 8 4 7 0 E  0 7  CUFTIHOUR 

NOZZLE VOLUME 1 5 . 0 7 8  . C U d I C  FEET 

EFFECTIVE S T A C K  H E I G H T  1 1 3 . 0  

ALLOWABLE EH1SSIOI.i KATE A T  X M A X  

O O W N W I N O  D I S T A N C E ,  X H A X  2 7 6 2 . 7  

ALLOWABLE E M I S S l O P i  RATE, R t G .  I 

P O L L U T A N T  M A S S '   RATE^ A R E A  ~ A T I O  

C O N C E N T R A T I O N  0 . 5 2 1 1 5 7 5 6 E - 0 5  

POLLUTANT M A S S  ?ATE, CONCENTRAT 

F E E T  

33 .9  LBSIHOUR 

F E E T  

PROP. L I N E  0 . 3 3 8 8 6 5 0 5 E  02  LBSIHOUR 

8 . 2 0 0  LBSIHOUR 

LBSICUFT 

ON 8 . 4 5 2  LBSIHOUR 

P E R C E N T  l S O K . l N t T I C  9 7 . 0  P E R C E N T  

POLLUTANT K A S S  R A T E S  AVEKAGED 8 .326  LBS/HGUR 

DOWNWIND CONCENTRkTION 2 4 . 2 0  MICROGRAMSICUBIC M E  

10 
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._ R E G U L A l l U N  I 

AVERAGE R t S U L T S  REPORT N 1 3 0 0 3  

U N I T E 0  STATES GYPSUM NEH BRAUNFELS TX 

# l  K I L N  SCRUBBER THREE TRAVERSES TAKEN 

TEMP, S T A C A  1 2 5 .  D E G R E E S  FAHRENHEIT 

10.91 PERCENT WATEE 89.09 PERCENT O R Y G A S  

FUR COMPARISON ONLY BW2= 0.000 S P E C I F I C  G R A V I T Y =  0 . 9 9 5  A I R - 1 . 0 0  

S P E C I F I C  h E A T S  A T  SAMPLE P O I S T  TEMPERATURE B T U I L B  DEG.  F 
H ~ U =  0 . 4 4 8 a  C 0 2 =  0 . 2 0 7 6  0 2 =  0 . 2 2 1 5  CO= 0 . 2 4 8 8  
N 2 =  0 . 2 4 8 5  CGMBINED SPHEAT= 0 . 2 5 3 2  

HOLECULAR WEIGHT 2 8 . 8 0  D E N S I T Y  0 . 0 6 5 8 1  L B S I C U F T  

AVERAGE VELOCITY 28 .84  FEET PER SkCOND 

M A S S  FLOW RATE 0 . 1 1 1 1 0 6 0 0 E  06 LBSIHOUR 

VUL FLOvi K A l E  0 . 1 6 8 8 2 7 6 0 E  07  CUFTIHOUR 

NOZZLE VOLUME 1 9 . 7 2 3  CUBIC . .  FEET 

EFFECTIVE STACK H E l G n T  1 1 5 . 7  FEET 

ALLOWABLE E H l S S l O N  KATE A T  XHAX 34 .3  LBS/HOUR 

DOhNHIND GISTANCE, X M A X  2 7 8 3 . 3  FEET 

ALLOWABLE E M I S S I O N  RATE, REG. I ,  PROP. L I N E  0 . 3 4 3 3 0 5 0 5 E  0 2  LBSIHOUR 

POLLUTAhT M A S S  RATE, AREA K A T I O  1 1 . 3 3 3  LBS/HOUR 

CONCENTRATION 0 . 6 9 5 1 2 4 6 2 E - 0 5  L B S I C U F T  

POLLUTANT M A S S  i lATE, CONCENTRATION 11.730 LSSIHOUR 

PERCENT I S G K l l v E T I C  9 6 . 4  PERCENT 

POLLUTANT M A S S  RATES AVERAGED 1 1 . 5 3 2  LBS/HOUP. 

DOWNHIND CONCENTRATION 3 3 . 0 1  MICROGRAMS/CUBIC METER 
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T 

R E G U L A T I O N  I 

I N P U T  D A T A  R E P O R T  N i 3 0 0 3  

U N I T E D  S T A T E S  G Y P S U M  i4Ee B R A U N F E L S  T X  

# 2  K I L N  S C R U B E E R  T H R E E  T K A V E R S E S  T A K E N  

T R A V E R S E  # l  T A K E N  3 1  U C T D 5 E R  1972 16:35-17:23 

EU. F O R  T R ' A Y E K S E  48.00 M I P l U l E S  

B A R O H E T R I C  P R E S S  29.200 XEPCHES M E R C U R Y  A B S 0  

P R E S S ,  G R Y G A S  M i T t R  29.200 I N C H E S  M E R C U R Y  A B S 0  

PRESS,' S T A T I C ,  S T A C K  .0.-000 I N C H E S  W A T E R  G A U G E  

P R E S S  DROPS,  P I T O T  T U B E  I N C H E S  idkTE2. G A U G E  

1.000 1.000 1.100 1.100 0.830 
0.100 0.170 0.210 0 .240  0.290 

TEMP, A M B I E N T  8 0 .  G E G R E E S  F A H R E N H E I T  

TEMP, G R Y G A S  M E T E R  95. D E G R E E S  F A H R E N H E I T  

TEMP, S T A C K ,  A V E R A G E  120.  D E G R E E S  F A H R E N H E I T  

O R S A T  A N A L Y S I S :  C O Z =  0.116 02. 0.120 co= 0 .000  

A R E A  O F  N O Z Z L E  0 . 2 0 8 8 E - 0 3  S Q U A g E  F E E T  

P I T G T  T U B E  C A L I B  F A C T O R  0.7655 

D I S T A N C E  T O  N E A R E S T  P R O P .  L I N E  1340.0 F E E T  

P H Y S I C A L  S T A C K  H E I G h T  91.00 F E E T  

S A M P L E  VOLUME, D R Y G A S  M E T E R  19 .53  C U B I C  F E E T  

M A S S  OF W A T E R  C6,UGHT 55.0 G K A M S  

M A S S  O F  P A R T I C U L A T E  C A U G H T  0.0144 G K A M S  

O V E R R I I J E  M O I S T U R E  F K A C T I O N  0.000 

O V E R R I D E ,  V E L O C  I T Y  0.0 F E E T  PEi(  S E C O N D  

D I A M E T E R  O F  S T A C K ,  E X I T  5.43Cl F E E T  

D I A M E T E R  O F  S T A C K ,  S A M P L E  P g R T  5.430 F E E T  

P A R T I C L E  S I Z E  F L A G  - L A R G E  

12 

0.470 
0.230 

N2=  0.764 



REGULATION I 

C A L C UL AT I O  N R E  S UL T S REPORT N 1 3 0 0 3  

U N I T E D  S T A T E S .  GYPSUM NEW BRAUNFELS TX 

# 2  K I L N  SCRUairER THREE TRAVERSES TAKEN 

TRAVERSE t t l  TAKEN 3 1  OCTOBER 1 9 7 2  1 6 : 3 5 - 1 7 : 2 3  

1 2 . 2 4  PERCENT W A T E R  87.76 P E R C E N T  D R Y G A S  

FOR COMPARISON ONLY BN2= 0.000 S P E C I F I C  G R A V I T Y .  0.996 

S P E C I F I C  hEATS A T  SAMPLE POINT TEMPEKATURE B T U I L B  DEG. F . 
~ 2 0 =  0 . 4 4 8 5  CU2= 0.2070 0 2 =  0 . 2 2 1 3  CO= 0.2 
N 2 =  0 . 2 4 6 4  CCiMBINED SPHEAT= 0 . 2 5 4 1  

MOLECULAR L-iEIGHT 28 .83  D E N S I T Y  0..06642 L B S I C U F T  

AVERAGE VELOCITY 38 .96  FEET PER SECOND 

M A S S  FLOW RATE 0 . 2 1 5 7 6 7 3 8 E  06 LBS/hOUR 

VOL FLDW RATE 0 . 3 2 4 8 3 1 7 0 E  0 7  CUFTIHOUR 

NOZZLE VOLUME 2 3 . 2 5 5  CUBIC FEET 

E F F E C T I V E  STACK H E I G h T  1 2 3 . 5  FEET 

ALLOWABLE EP, ISSION RATE A T  X M A X  36 .5  LBS/HOUR 

DOHNHlND DISTANCE, X M A X  2 6 8 3 . 1  FEET 

ALLOWABLE E M I S S I O i i  RATE, REG. I Y  PROP. L I N E  0 . 3 6 5 1 2 3 1 3 E  0 2  

P O L L U T A N T  M A S S ' R A T E ,  A R E A  RATIO 4 . 4 0 1  LBS/HOUR 

CONCENTRATION 0 . 1 3 6 5 1 3 4 3 E - 0 5  L B S I C U F T  

POLLUlANT M A S S  RATE, CONCENTRATION 4 . 4 3 4  LBSIHOUR 

PERCENT I S O K I N E T I C  9 9 . 3  PEgCEIUT 

POLLUTANT Y A S S  RATES AVE<AGEU 4 . 4 1 8  LSSIHOUR 

DO \.1 N W I N 0 C 0 N C E N T R A T I O N 1 2.0 5 H I C RL l  G R A M S / C U B I C MET E R 

A I R = 1.00 . .  

8 6  

LBS /HOUR 
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REGULATION I 

I . N ? U T  D A T A  R E P O R T  N13003 

U N I T E D  S T A T E S  G Y P S U M  NEW R R A U N F E L S  T X  

# 2  K I L N  S C K U B E E R  T H R E E  T R A V E R S E S  T A K E N  

T R A V E R S E  # 2  T A K E N  1 N O V E M a E R  1972  8 : 2 4 - 5 : 1 2  

T I M E  REO.  F O R  T R A V E R S E  48.00  M I F i U T E S  

B A R O M E T R I C  P R E S S  29.200 I K C k E S  M E R C U R Y  A B S 0  

P R E S S ,  D R Y G A S  M E T E R  29.200 I N C H E S  M E R C U R Y  A B S 0  

P R E S S ,  S T A T I C ,  S T A C K  0.000 I N C H E S  W A T E R  G A U G E  

P R E S S  DROPS,  P I T O T  T U B E  I N C H E S  W A T E R  G A U G E  

1.050 1.100 1.100 1.100 0 .650  
0 .080  0 .130  0.150 0.180 0 .180  

TEMP, A M B I E l v T  4 5 .  O E G K E E S  F A H R E N H t I T  

TEMP, D R Y G A S  M E T E R  6 8 .  O E G R t E S  F A H K E N H E I T  

TEMP,  S T A C K ,  A V E R A G E  1 1 6 .  D t G R E E S  F A H R E N H E I T  

D R S a T  A N A L Y S I S :  C O 2 =  0 .11b  02= 0.120 co= 0.000 

A R E A  O F  N O Z Z L E  0.2088E-03 S Q U A R E  F E E T  

P I T O T  T U B E  C A L I B  F A C T O R  0.7855 

D I S T A N C E  T U  r 4 E A R E S T  P R O P  L I N E  1 3 4 0 . 0  F E E T  

P H Y S I C A L  S T b C K  H E I G H T  9 - 0 0  F E E T  

S A M P L E  VOLUr(E,  D R Y G A S  M E  E X  17.67 C U B I C  F E E T  

M A S S  O F  W A T E R  C A U G H T  34.7 G R A M S  

M A S S  O F  P A R T I C U L A T E  C A U G H T  0 . 0 1 4 2  G R A M S  

O V E R R I D E  M O I S T U R E  F R A C T I O N  0.000 

O V E R R I D E ,  V E L O C I T Y  0.0 F E E T  P E R  S E C U N D  

D I A M E T E R  O F  S T A C K ,  E X I T  5.430 F E E T  

D I A M E T E R  O F  S T A C K ,  S A M P L E  P O R T  5.430 F E E T  

P A R T I C L E  S I Z E  F L A G  - L A R G E  

0.450 
0.160 

N2= 0.764 
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.' REGULATION I 

I 

CALCULATION RESULTS REPORT N 1 3 0 0 3  

U N I T E 0  STATES GYPSUM NEk BRAUNFEL 

ci2 K I L N  SCRUBEER THREE TRAVERSES 

TRAVERSE t 2  TAKEN 1 NOVEMSEK 1972 

6 .36  PERCENT HATER 9 1 . 6 2  

TX 

A K t N  

8 :  24-9  

PERCEN 

1 2  

O R  G A S  

FOR COMPARISON ONLY BW2= 0.000 S P E C I F I C  G R A V I T Y .  1 . 0 1 2  A I R = 1 . 0 0  

S P E C I F I C  HEATS A T  SAMPLE P O I N T  TEMPERATURE B T U / L S  CEG. F ' 

H 2 0 =  C . 4 4 6 3  COZ= 0.2065 0 2 =  0.2211 CO= 0 . 2 4 6 6  
N2= 0 . 2 4 6 4  CCMBINEO SPHEAT= 0 . 2 4 8 7  

MOLECULAR k E I G h T  2 9 . 3 0  DENSITY 0.06799 LBS/CUFT 

AVERAGE VELOCITY 36 .93  FEET PER SECOND 

M A S S  FLOH RATE 0 . 2 0 9 2 9 4 0 0 E  06 LBSlHOUR 

vnL F L O W  R A T E  0 . 3 0 7 6 3 2 5 0 ~  07 CUFTIHWR 

NOZZLE VOLUME 2 1 . 2 7 7  .CUSIC FEET 

EFFECTIVE STACK H E I G h T  1 2 1 . 3  FEET 

ALLOHABLE E M I S S I O N  RATE A T  X H A X  35.2 LBS/hOUR 

DOWNWIND DISTANCE, X M A X  2 6 2 4 . 4  FEET 

ALLOWALLE E M I S S I O N  KATE, REG. I ,  PROP. L I N E  0 . 3 5 2 2 1 3 5 9 E  02 LBS/HOUR 

POLLUTANT M A S S  RATE, AREA K A T I O  4 . 3 4 0  LBS/hOUh: 

CONCENTRATION 0 . 1 4 7 1 3 0 5 9 E - 0 5  LC(S/CUFT 

POLLUTANT M A S S  RATE, CONCENTRATION 4 . 5 2 9  LBSIHOUR 

PERCENT I S O K I N E T I C  9 5 . 6  PERCtNT 

POLLUTANT M A S S  kATES AVERAGED 4 . 4 3 5  LBS/HUUR 

DOriNkIND CONCENTRATION 1 2 . 3 2  MICROGRAMSICUBIC METER 



REGULATION 1 

INPUT D A T A  REPORT N 1 3 0 0 3  

U N I T E D  STATES GYPSUM NEW 6RAUNFELS T X  

# 2  K I L N  SCRUBBER THREE TRAVERSES TAKEN 

TRAVERSE X3 T A K E N  1 NOVEMBER 1 9 7 2  9 : 4 4 - 1 0 : 3 2  

T I M E  K E G .  F O R  TRAVERSE 4U.00 MINUTES 

B A R O M E T R I C  P R E S S  2 9 . 3 0 0  INCt iES  MERCURY ABSD 

PRESS, DRYGAS METER 2 9 . 3 0 0  I N C H E S  MERCURY A B S 0  

PRESS, S T A T I C ,  S T A C K  0.000 I N C H E S  WATER GAUGE 

PRESS D R O P S Y  P I T G T  T b B E  INCHES WATER GAUGE 

1.100 1.100 1.100 1.100 0 . 8 3 0  
0 . 0 7 0  0 . 1 3 0  0 . 1 5 0  0 . 1 8 0  0 . 1 8 0  

TEMP, A M B I E N T  50. DEGREES FAHRENHEIT 

TEMP, D R Y G A S  METER 77 .  DEGREES F A i l X E N H E I T  

TEMP, S T A C K ,  A V E R A G E  116. DEGREES FAHRENHEIT 

O R S A T  ANALYSIS:  C ~ O Z =  0.116 02. 0 . 1 2 0  co= 0.000 

A R E A  OF NOZZLE 0 . 2 0 8 8 E - 0 3  SQUARE F E E T  

P I T O T  TUBE C A L I B  FACTOR 0 . 7 8 5 5  

D I S T A N C E  TO NEAREST P R O P .  L I N E  1 3 4 0 . 0  FEET 

PHYSICAL S T A C K  HEIGHT 91.00 FEET 

SAMPLE VOLUME, D R Y G A S  METER 17.92  CUBIC F E E T  

M A S S  OF k A T E R  CAUGHT 3 7 . 1  G R A M S  

M A S S  OF P A R T I C U L A T E  CAUGHT 0 . 0 2 0 3  G R A M S  

O V E R R I D E  HOISTURE FRACTION 0.000 

O V E R R I D E ,  VELOCITY 0.0 FEET PER SECOND 

DIAMETER OF S T A C K 1  E X I T  5 . 4 3 0  FEET 

D I A M E T E R  OF S T A C K ,  SAMPLE PURT 5 . 4 3 0  FEET 

PARTICLE S I Z E  FLAG - L A R G E  

0 . 4 7 0  
0.160 

N 2 =  0 . 7 6 4  
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REGULATION I 

CALCULATION RESULTS REPORT N 1 3 0 0 3  

U N I T E D  STATES,GYPSUM NEW BRAUNFELS TX 

X2 K I L N  SCKUBbER THREE T R A V E R S E S  TAKEN 

TRAVERSE 9 3  TAKEN 1 NOVEMBER 1 9 7 2  9 : 4 4 - 1 0 : 3 2  

9.02 PERCENT WATER 90 .98  PERCENT DRYGAS 

FOR COMPARISON ONLY BW2- 0.000 S P E C I F I C  G R A V I T Y =  1.009 A I R = 1 . 0 0  

S P E C I F I C  irEATS A T  SAMPLE P i l I N T  TEMPERATURE B T U l L B  UEG. F ,  
h20= 0 . 4 4 8 3  C 0 2 =  0 . 2 0 6 5  0 2 =  0 . 2 2 1 1  CO= 0 . 2 4 8 6  
N 2 =  0 . 2 4 8 4  CGMaINED SPHEAT= 0.2496 

MOLECULAR HEIGHT 29 .22  D E N S I T Y  0 ' .06804 LBS/CUFT 

AVERAGE VELOCITY 36.96 FEET PER SECOND 

M A S S  FLOW RATE 0 . 2 0 9 6 2 0 3 8 E  06 LBS/HOUR 

V O L  FLOH RATE 0 . 3 0 8 0 9 4 0 0 E  07 CUFT/HOUR 

NOZZLE VOLUME 2 1 . 1 2 8  CUBIC FEET 

EFFECTIVE STACK HEIGHT 1 2 1 . 3  FEET 

ALLOWABLE E M I S S I O N  RATE A T  X M A X  35.3 LBS/HUUR 

DOWNWIND DISTANCE, X M A X  2 6 2 5 . 7  FEET 

ALLOWABLE E M I S S I O N  RATE, REG. 1, PROP. L I N E  0 . 3 5 2 5 1 3 1 2 E  0 2  LBS/HOUR 

POLLUTANT M A S S .  RATE, AREA X A T I O  6 .204  LBS/HOUR 

CONCENTRATION 0 . 2 1 1 8 2 5 8 6 E - 0 5  LBS/CUFT 

POLLUTANT M A S S  RATE, CONCENTRATION 6 . 5 2 6  LBS/HOUR 

PERCENT I S O K I N E T I C  9 5 . 1  PERCENT 

P O L L U T A N T  M A S S  R A T E S  A V E R A ~ ~ ~ D  6 . 3 6 5  LBS/HOUR 

DOHNW I ND C O N C E N T R A T  ION 17.60 HICROGRAMSICUB IC M E T E R  

17 



REGULATION I 

AVERAGE RESULTS REPORT N 1 3 0 0 3  

U N I T E D  S T A T E S  GYPSUM NEW BRAUNFELS TX 

# 2  K I L N  SCRUBBER THREE TRAVERSES TAKEN 

TEMP, STACK 117. DEGREES FAHRENHEIT 

9 . 8 8  PERCENT WATER 5 0 . 1 2  PERCENT DRYGAS 

FOR COMPARISON ONLY BN2= b.000 S P E C I F I C  G R A V I T Y .  1.006 A I R z 1 . 0 0  

S P E C I F I C  HEATS A T  SAMPLE POINT TEMPERATURE B T U l L B  DEG. F 
H 2 0 =  0 . 4 4 8 4  CO2= 0 . 2 0 6 7  0 2 =  0 . 2 2 1 2  C O =  0 . 2 4 8 6  
N 2 =  0 . 2 4 8 4  CGMBINED S P H E A T E  0.2508 

MOLECULAR HEIGHT 29 .12  D E N S I T Y  0 . 0 6 7 4 8  L B S I C U F T  

AVERAGE VELDCITY 3 7 . 6 2  FEET PER SECGND 

M A S S  FLOW RATE 0 . 2 1 1 5 6 0 5 6 E  06  LBS lHOUR 

VOL FLOW KATE 0 . 3 1 3 5 8 6 0 0 E  07 CUFTlHOUR 

NOZZLE VOLUME 2 1 . 6 8 7  CUBIC FEET 

E F F E C T I V E  STACK HEIGHT 1 2 2 . 0  FEET 

ALLOWABLE E M I S S I O N  RATE AT X M A X  35.7 LBS lHOUR 

DOWNWIND DISTANCE, X M A X  2 6 4 4 . 4  FEET 

. .  

A L L O W A B L E  EMISSION R A T E ,  REG.  I ,  PROP.  LINE. 0 . 3 5 6 6 i 6 5 1 ~  02 LBSIHDUR 

POLLUTANT M A S S  RATEt  AREA R A T I O  4 .982  LBSlHOUR 

CONCENTRATION 0 . 1 6 5 1 5 6 6 O E - 0 5  L B S / C U f T  

POLLUTANT h A S S  RATE, CONCENTRATION 5 .163  LBSlHOUK 

PERCENT I S G K l N E T l C  9 6 . 7  PERCENT 

POLLUTANT M A S S  RATES AVERAGED 5.073 LBSlHOUR 

DOUINWIND CONCENTRATION 13 .99  MICRUGRAMS/CUBIC METER 
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R E G U L A T I O N  I 

I t i P U T  D A T A  R E P O R T  N13003 

U N I T E D  S T A T E S  G Y P S U M  NEW B K A U N F E L S  T X  

ill K I L N  B Y P A S S  T H R E E  T R A V E R S E S  T A K E N  

T R A V E R S E  # l  T i K E N  1 N O V E M a E R  1972 15:55-16:55 

T I M E  R E O .  F O R  T R A V E R S E  60.00 M I N U T E S  

B A R O M E T R I C  P R E S S  29.300 I N C H E S  M E R C U R Y  A B S 0  

P R E S S ,  D R Y G A S  M E T E R  29.300 I N C H E S  M E R C U R Y  A B S 0  

P R E S S ,  S T A T I C ,  S T A C K  0.000 I N C H E S  W A T E R  G A U G E  

P R E S S  DROPS, P I T O T  T b B E  I N C H E S  W A T E R  G A U G E  

0.010 0.010 0.010 0.010 0.010 0.010 
0.010 0.010 0.G10 0.010 0.010 0.010 

TEMP, A M a I E N T  60. D E G R E E S  F A H R E N H E I T  

TEMP, D R Y G A S  M E T E R  80. D E G R E E S  F A H R E N H E I T  

T E M P J  S T A C K ,  A V E R A G E  675. D E G R E E S  F A h R E N H E I T  

O R S A T  A N A L Y S I S :  C 0 2 :  0.080 02. 0.141 c o =  0.000 N 2 =  0.779 

A R E A  O F  N O Z Z L E  0.9584E-03 S G U A R E  F E E T  

P I T O T  T U B E  C A L I B  F A C T O R  0.13065 

D I S T A N C E  T O  N E A R E S T  P R O P .  L I N E  1340.0 F E E T  

P H Y S I C A L  S T A C K  H E I G H T  100.00 F E E T  

S A M P L E  V O L U M E , . D R Y G A S  M E T E R  13.05 C U B I C  F E E T  

M A S S  O F  W A T E R  C A U G H T  17.2 G R A M S  

M A S S  O F  P A R T I C U L A T E  C A U G H T  2.3189 G R A H S  

O V E R R I D E  M O I S T U R E  F R A C T I O N  o.uu0 

O V E R R I D E ,  V E L O C I T Y  0.0 F E E T  P E K  S E C O N D  

D I A M E T E R  O F  S T A C K ,  E X I T  6.230 F E E T  

D I A M E T E R  O F  S T A C K ,  S A M P L E  P O R T  6.230 F E E T  

P A R T I C L E  S I Z E  F L A G  - L A R G E  
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REGULA,TION I 

CALCULATION RESULTS REPOKT N 1 3 0 0 3  

U N I T E D  S T A T E S  GYPSUM NEN BRAUNFELS Ti: 

#1 K I L N  BYPASS THREE TRAVERSES T A K E N  

TRAVERSE It1 TAKEN 1 N O V E M B E R  1 9 7 2  1 5 : 5 5 - 1 6 : 5 5  

5.97 PERCENT WATEK 54.03  P E R C E N T  D R Y G A S  

F O R  C O M P A R I S O N  OFiLY BW2= 0.000 S P E C I F I C  GKAVITY= 1 . 0 0 6  A I K - 1 . 0 0  

S P E C I F I C  hEATS A T  S k n P L E  PCIINT. TEMPERATURE BTU/LB DEG. F 
H Z O =  0 . 4 8 7 2  c O 2 =  0 . 2 6 0 1  0 2 =  0 . 2 4 2 0  C O =  0 . 2 6 1 9  
N2=  0 . 2 5 9 2  C O M B I N E D  S?WEAT= 0 , 2 6 5 2  

MOLECULAR k E I G H T  2 9 . 1 4  DENSITY 0 . 0 3 4 4 3  L B S / C U F l  

A V E R A G E  VELOCITY 7 .95  FEET PER SECOND 

M A S S  FLOW RATE 0 . 3 0 0 3 1 3 4 4 E  05 LBS/HOUR 

VOL FLOW RATE 0 . 8 7 2 3 2 5 3 1 E  06.  CUFTIHOUR 

.NOZZLE VOLUME 25.171 CUSIC F E E 1  . .  . 

EFFECTIVE S T A C K  HEIGHT 1 1 7 . 9  FEET 

ALLOWABLE E M I S S I O N  RATE AT XHAX 3 3 . 3  LBSIHOUR 

DOWNWIND DISTANCE, X M A X  2 7 3 4 . 3  FEET 

ALLOWABLE E M I S S I O N  R A T E ,  REG.  I t  PROP. L I N E  0 . 3 3 2 7 9 2 6 6 E  0 2  LBS/HOUR 

POLLUTkFiT M A S S  RATE, A R E A  R A T I O  1 6 2 . 6 0 5  LBS/HOUR 

CONCENTRATION 0 . 1 7 5 2 5 5 5 0 E - 0 3  LLIS/CUFT 

POLLUTANT M A S S  RA.TEt COKCENTRATION - 1 5 2 . 8 8 0  LBS/HOUR 

P E R C E N T  I S O K I N E T I C  1 0 6 . 4  P E R C E N T  

POLLUTANT M A S S  RATES A V E R A G E D  157 .743  LBS/HOIJR 

DOrlNWlND CONCENTRATION 4 8 3 . 6 1  MICROGRANS/CUBIC HETER 
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R E G U L A T I O N  1 

I h P U T  D A T A  R E P O R T  N13003  

U N I T E D  S T A T E S  G Y P S U M  NEW G R A U N F E L S  T X  

# l  K I L N  B Y P A S S  T H R E E  T R A V E R S E S  T A K E N  

T R A V E R S E  C2 T A K E N  2 N O V E M E l E R  1 5 7 2  8 :35-9 :35  

T I M E  R E Q .  F U R  T i A V E R S E  60.00 M I N U T E S  

B A R O M E T R I C  P R E S S  29.300 I N C H E S  M E R C U R Y  A B S O  

P R E S S ,  D R Y G A S  M E T E R  29.300 I N C H E S  . M E R C U R Y  A B S O  

P R E S S ,  S T A T I C ,  S T A C K  -0 .000 I N C H E S  W A T E R  G A U G E  

P R E S S  OROPS, P I T O T  T U B E  I N C H E S  W A T E R  G A U G E  

0.010 0.010 0.010 0.010 0.010 0.010 
0.010 0.010 0.010 0.010 0.010 0.010 

TEMP, A M B I E N T  50. D E G R E E S  F A H R E N H E I T  

TEMP, D R Y G A S  M E T E R  72. D E G R E E S  F A H R E N H E I T  

TEMP, STACK,  A V E R A G E  675. D E G R E E S  F A H R E N H E I T  

O R S A T  A N A L Y S I S :  C 0 2 =  0.080 02. 0.141 co: 0.000 N 2 =  0.779 

A R E A  O F  N O Z Z L E  0.9584E-03 S Q U A R E  F E E T  

P I T O T  T U B E  C A L I E  F A C T O K  0 .8065  

D I S T A N C E  T O  N E A R E S T  P R O P .  L I N E  1340.0 F E E T  

P H Y S I C A L  S T A C K  h E I G h T  100.00 F E E T  

S A M P L E  VOLUME, O R f G A S  M E T E R  12.34 C U B I C  F E E T  

M A S S  O F  W A T E R  C A U G H T  22.9 G R A M S  

M A S S  O F  P A R T I C U L A T E  C A U G H T  2.2145 G R A M S  

O V E R R I D E  M O I S T U R E  F R A C T I O N  0.000 

O V E R K I D E ,  V E L O C I T Y  0.0 F E E T  P E R  S E C O N D  

D I A M E T E R  O F  S T A C K ,  E X I T  6.230 F E E T  

D I A M E T E R  O F  S T A C K ,  S A M P L E  P O R T  6.230 F E E T  

P A R T I C L E  S I Z E  F L A G  - L A R G E  
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REGULATION I 

CALCULATION RESULTS REPORT N 1 3 0 0 3  

U N I T E D  STATES GYPSUM NErl 8RAUNFELS TX 

# 1  K I L N  BYPASS THREE TRAVERSES TAKEN 

TRAVERSE t S  TAKEN 2 NOVEMBER 1972 8 : 3 5 - 9 : 3 5  

8 . 0 9  PERCENT WATER 91.91 PEXCENT DRYGAS 

FOR C O M P A R I S O N  ONLY EW2= 0.000 S P E C I F I C  GRAVITY= 0 .998  A I R = 1 . 0 0  

S P E C I F I C  i iEATS A T  SAMPLE POINT. TEMPERATURE E T U / L E  DEG. F ,  
H 2 0 = - 0 . 4 8 7 2  CO2= 0 . 2 6 0 1  0 2 .  0 . 2 4 2 0  CO= 0.2619 
N2-  0 . 2 5 9 2  CUMBINED SPHEAT= 0 . 2 6 8 3  

MOLECULAR k E I G H T  2 8 . 8 9  D E N S I T Y  0 . 0 3 4 1 3  L E S I C U F T  

AVERAGE VELOCITY 7 . 9 8  FEET PER SECOND 

M A S S  FLOW RATE 0 . 2 9 9 0 1 4 1 0 E  0 5  LESIHOUR 

V O L  FLOW RATE 0 . 8 7 6 1 1 5 6 9 E  06 CUFT/hOUR 

. N O Z Z L E  VOLUME 2 8 . 5 4 5  C U B I C  FEET 

EFFECTIVE STACK H E I G t i T  118.0 FEET 

ALLOWABLE E M I S S I O N  RATE A T  X M A X  33.3 LES/HOUR 

DOWNWlND DISTANCE, X M A X  2737 .3  FEET 

ALLOWABLE E M I S S I O N  RATE, REG. I, PROP. L I N E  0 . 3 3 3 4 3 8 4 1 E  02 LBS/HOUR 

POLLUTANT M A S S  RATE, AREA R A T I O  155 .285  LES/HOUR 

CONCENTRATION 0 . 1 7 0 4 3 3 8 1 E - 0 3  LBS/CUFT 

POLLUTANT M A S S  RA.TE9 CONCENTRATlON 1 4 9 . 3 2 0  LES/HOUR 

PERCENT S O K I N E T I C  1 0 4 . 0  PERCENT 

POLLUTAN M A S S  RATES AVERAGED 1 5 2 . 3 0 2  LBS/ t i i lUR 

DOvlNWIND CONCEhTRATION 4 6 5 . 7 1  MICROGRAMS/CUBIC METER 

2 2  



R E G U L A T I O N  I 

I N P U T  D A T A  R E P O R T  N 1 3 0 0 3  

UNITED S T A T E S  G Y P S U M   NE^ B R A U N F E L S  T X  

61 K I L N  B Y P A S S  T H R E E  T R A V E R S E S  T h K E N  

T R A V E R S E  #3 T A K E N  2 N O V E H B E R  1972  10:05-11:05 

T I M E  R E P .  F O R  T R A V E R S E  60.00 M I N U T E S  

B A R O M E T R I C  P R E S S  25.300 I N C H E S  M E R C U R Y  A B S O  

P R E S S ,  O R Y G A S  M E T E R  29'.300 I N C H E S  . M E R C U R Y  A B S O  

P R E S S ,  S T A T I C P  S T A C K  O*.OOO I N C H E S  W A T E R  G A U G E  

P R E S S  DROPS,  P I T O T  T U B E  I N C H E S  H A T E R  G A U G E  

0.010 0.010 0.010 0.010 0.010 0.010 
0.010 0.010 0.010 0.010 0.010 0.010 

TEMP, A M B I E N T  65. D E G R E E S  F A H R E N H E I T  

TEMP, O R Y G A S  M E T E R  8 4 .  D E G R E E S  F A H R E N H E I T  

TEMP, S T A C K ,  A V E R A G E  675. DSGZEES F A H R E N t i E l T  

O R S A T  A N A L Y S I S :  ' C02= 0.080 02. 0.141 c o =  0.000 N 2 =  0.775 

A R E A  O F  N O Z Z L E  0 . 9 5 8 4 E - 0 3  S Q U A R E  F E E T  

P I T O T  T U B E  C A L I B  F A C T O R  0.8065 

D I S T A N C E  T O  h E A R E S T  PROP.  L I N E  1 3 4 0 . 0  F E E T  

P H Y S I C A L  S T A C K  H E I G H T  100.00 F E E T  

S A M P L E  VOLUME,  D R Y G A S  M E T E l c  12.82 C U B I C  F E E T  

M A S S  O F  W A T E R  C A U G H T  31.5 G R A M S  

M A S S  OF P A R T I C U L A T E  C A U G H T  2 .8846 G R A M S  

O V E R R I D E  M O I S T U K €  F R A C T I O N  0.000 

O V E R R I D E ,  V E L O C I T Y  0.0 F E E T  PER S E C O N D  

D I A M E T E R  OF S T A C K ,  E X I T  6.230 F E E T  

D I A M E T E R  OF S T A C K ,  S A M P L E  P O R T  6.230 F E E T  

P A R T I C L E  S I Z E  F L A G  - L A R G E  



REGULATION 1 

CALCULATION R E S U L T S  R E P O R T  N 1 3 0 0 3  

UNITED STATES GYPSUM NEH HRAUNFELS T X  

# l  K I L N  BYPASS THREE TRAVERSES TAKEN 

TRAVERSE 8 3  TkKEN 2 NOVEMaER 1 9 7 2  1 0 : 0 5 -  

10 .65  PERCENT WATER 89 .35  PERCENT 

FOR C O M P A R I S O N  O N L Y  a w 2 =  0.000 SPECIFIC G R A V  

1 : 0 5  

D R Y G A S  

T Y =  0 . 9 8 7  A I R - 1 . 0 0  

S P E C I F I C  t i E A T S  A T  SAMPLE P O I N T  TEHPERATURE B T U / L B  D E G .  F .  
H 2 0 = - 0 . 4 8 7 2  C O 2 =  0.2601 U 2 =  0 . 2 4 2 0  C O =  0 . 2 6 1 9  
N2= 0 . 2 5 9 2  COMBINED SPHEAT= 0 . 2 7 2 2  

MOLECULAR W E I G H T  28.58 DENSITY 0 . 0 3 3 7 7  LBS/CUFT 

A V E R A G E  VELOCITY 8.03 FEET P E R  S E C O N D  

M A S S  FLOW RATE 0 . 2 9 7 4 4 1 3 7 E  0 5  LBSIHOUR 

VOL FLOW R A T E  0 . 8 8 0 7 4 9 6 3 E  06 CUFTIHOUR 

NOZZLE VOLUME 29..937 CUGIC F E E T  

E F F E C T I V E  S T A C K  h E I G h T  118.2 FEET 

ALLOWABLE E M I S S I O N  RATE A T  XMAX 33.4 LBSIHDUR 

DOWNWIND D I S T A % C E r  X P A X  2741.G F E E T  

ALLOCABLE E M I S S I O N  RATEy REG. I Y  PROP.  L I N E  0 . 3 3 4 2 2 7 4 4 E  02  L3S/HClUR 

POLLUTANT M A S S  RATE, AREA R A T I O  2 0 2 . 2 7 3  LBS/HOUR 

C O N C E N T R A T I O N  0 . 2 1 2 4 2 9 2 8 E - 0 3  LBS/CUFT 

POLLUTANT M A S S  RA.TE> CONCENTRATION 1 8 7 . 0 9 7  LBS/HOUR 

PERCEhT I S C K I N E T I C  1 0 8 . 1  PERCENT 

POLLUTANT M A S S  RATES AVERAGED 1 9 4 . 6 8 5  LBS/HOUR 

DOWNWIND CONCENTRATION 6 0 5 . 2 0  MICKOGRAMS/CUBIC METER 
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REGULATI i lN  I 

AVERAGE RESULTS REPORT N 1 3 0 0 3  

UNITED S T A T E S  GYPSUM NEW BRAUNFELS T X  

iil K I L N  B Y P A S S  T h R E E  T R A V E R S E S  TAKEN 

TEMP, S T A C K  6 7 5 .  D E G R E E S  FAHRENhEIT 

8.24 PERCENT N P T E R  9 1 . 7 6  PERCENT O R Y G A S  

F O R  COhPARISON ONLY BW2= 0.000 S P E C I F I C  GRAVITY= 0 . 9 9 7  A I R = l . O O  

S P E C I F I C  H E A T S  A T  SAMPLE POINT TEMPERATURE BTU/LB OEG. F 
H2G= 0 . 4 8 7 2  c 0 2 =  0 . 2 0 0 1  0 2 1  0 . 2 4 2 0  C O =  0 . 2 6 1 9  
N2=  0 . 2 5 9 2  COMBINED SPhEAT= 0 . 2 6 8 6  

MOLECULAR W E I G H T  26 .87  DENSITY G.03411  LBS/CUFT 

A V E R A G E  V E L O C I T Y  7 .99  FEET PER S E C O N D  

M A S S  FLOW R A T E  0 . 2 9 8 9 2 2 8 9 E  05 LBS/HOUR 

VOL FLOW RATE 0 . 8 7 6 3 9 6 6 3 E  0 6  CUFT/HGUR 

NOZZLE VOLUME 2 9 . 2 5 1  CUBIC F E E T  

EFFECTIVE S T A C K  HEIGHT 1 1 8 . 0  F E € T  

ALLOkABLE E M I S S I O N  R A T E  A T  X N A X  33.3 LBS/HOUR 

DOhlNWlND DISTANCE, X M A X  2 7 3 7 . 5  FEET 

ALLOWABLE E M I S S I O N  R A T E ,  R E G .  I J  PROP.  L I N E  0 . 3 3 3 4 8 6 1 7 E  0 2  LBS/HOUR 

POLLUTANT M A S S  R A T E 9  AREA R A T I O  1 7 3 . 3 8 8  LBS/HOUR 

CONCENTRATION 0 . 1 8 6 0 3 9 4 4 E - 0 3  LBS/CUFT 

POLLUTANT M A S S  R A T E ,  CONCENTRATION 1 6 3 . 0 9 9  LBS/HOUR 

P E R C E N T  I S G K I N E T I C  1 0 6 . 2  P E R C E N T  

P O L L U T A N T  M A S S  R A T E S  A V E R A G E D  1 6 8 . 2 4 3  LESIHOUR 

DOHNH!ND CONCENTRATION 5 1 9 . 8 4  MICRGGRAMS/CU@IC METER 
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Appendix A 
TEXAS STATE DEPARTMEXT OF HEALTH 

A i r  Po l lu t ion  Control Services 
820 East  53rd S t r e e t  

Aust in ,  Texas 

Laboratory Report 

Sample: United S t a t e s  Gypsum 
New Braunfels , Texas 

Laboratory # 512. 

Delivered By: J i m  Lindgren 

Description: #I and #2 Kiln  Scrubber and Date: 31 October 1972 
#1 Kiln Bypass f o r  P a r t i c u l a t e  

LABORATORY ANALYSIS 

#1 Kiln Scrubber 

Run 

1 

2 

3 

- 

Run 

1 

? 
3 

F i l t e r  
wt.gm. 

0.0111 

0.0080 

0.0081 

F i l t e r  
wt.gm. 

0.0116 

0.0101 

0.0102 

F i l t e r  
Run wt.gm. 

Probe Wash 
w t . p .  

0.0424 

0.0743 

0.0360 

#2 Kiln Scrubber 
Probe Wash 

wt.p;m. 

0.0022 

0.0032 

0.0040 

#1  Ki ln  Bypass 

Impinger 
wt.gm. 

0.0006 

0.0055 

0.0010 

Impinger 
wt.gm. 

0.0006 

0.0009 

0.0061 

Probe Wash Impinger 
wt.ppl.  w t . @ l .  

1 0.0659 2.2515 0.0015 

2 0.0660 2.1464 0.0021 

3 0.0732 2.8107 0.0007 

November 8, 1.972 
Date Rep0rtz.d 
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Appendix E 
r.7 iexzis Air Control. Board 
1100 West 11:)th S t r e e t  
t s u s t i n ,  Texas  - 70756 

I c e r t i f y  t h a t  t h e  above smple(s) ts(b r ep resen ta t ive  'of condi t ions 
at t h e  time of  t h e  investigation? 

S igna ture  
T i t l e  - . b J  

PL4NT OPERATIONAL STATUS (During t h e  sampling period)"" 

1'rocc s s Percent Capacity Abatement Controls 
=- RO t sr., /(;A A D",,., 5 G r - y  b der 

/ 

Specie1 Conditions AA7C 

I c e r t i f y  t h a t  t h e  above statement i s  t r u e  t o  t h e  b e s t  of my knowledge 
uf!d be l i e f :  

' 
"* TO be completed and acknowledged by p l a n t  representa t ive .  

TO be completed and acknowledged by A i r  Contr 

stood t h a t  a l l  t h e  above information w i l l  be considered confidentih?.  
It i s  under- 

1 . 2 1  - .i 



. .  . .  . .  I .  . .  
.Appendix B Cont. . .  

. .  Texas A i r  Control Board 
-. . 1100 West 40th S t r ee t  

Austin, Texas - 78756 
- 

, 

.I . . .  Date 3\ GcxnaEF. e72 ~. 

SAMPLING DATA A N I  PIANT OPERATIONAL STATUS -.. -__. . --. ....... . _ _  

.~ 

. .  - 
. .  

I cert i fy  tha t  the above sample@ is(& - representative 'of conditions 
at  the time of  the investigatlon: 

. . . . .  Cr,L k! .?Ck - .. Signature 
. . .  . ' T i t l e  xLl G , t U p c V . l < l G .  h?-Y>\$-.qeTT .L 

. . .  
. .  . .  . . . .  ! 

i < 

.. . -  
. .  

. . .  - - 

. .  

OPERATIONAL STATUS (During t he  sampling period)" 

Percent Capacity' Abatement Controls 
/# 7 ~' Process 

N.3 Rdf r r y  , n  c .SC/.,,4LN 
I 

Special Conditions N O , <  

1 cer t i fy  tha t  the above s t a t eaen t  i s  t rue  t o  the  bes t  of my knowledge 
and belief: 

** To be completed and acknowledged by p lan t  representative. 
TO be completed and acknouledged by A i  

stood t h a t  a l l  the above information w i l l  be considered confidential. 
It is  under- 

. .  
. !_ 

_ .  

I . . . . .  .- . 

,-. 
I .. 
.. 

?. 

. .  

.. 

. .  

.. 
. ... 

. I  . .  

.~ 
. .  
... 
i. 

. .  ... . .  

. .  

.~ 



Appendix B COnt. 
Texas A i r  Control h a r d  
1100 west 40th S t r e e t  
Austin, Tcxus - 78756 

' SAMPLING DATA P.ND PUNT OPERATIONAL STATUS 

I cer t i fy  tha t  the abdve sample(s) is(are) representa t ive  of conditions 
a t  the time of the investigation: 

Signature  
T i t l e  hG \wC&lJG ba~~isj~4hn 

PlRE' OPERATIONAL STATUS (During the  sampling period)** 

Percent Capacity Abatement Controls 
/ud i?o O'-&,r 5 rruhhr r, 

N O n L  - %?c c I el Conditions 

I ccrLify t h a t  the  above statement i s  t r u e  to the  best  of my knowledge 
h':? bclicf:  

'h be completed and acknowledged by A i r  
10 be Completed and acknowledged by plant; representative.  
a'-oOcl t ha t  a l l  the above information w i l l  be considered confidential .  

C I -  It i S  under- 

29 
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2 .  Appendix B Cont. 
Texas Air Control Board 
1100 West 49th Street - 

. .  Austin, Texas - 78756 . .  
. . .  . .  , . .  

. .  Date 2 N ~ ~ F - ~ G E P .  \372 
-. 

' SAMPLING DATA AND PIANT OPERATIONAL STATUS 

PIMrr OPERATIONAL STATUS (During the sampling period)" 

Process Percent Capacity 
Abatement Controls I 

L'vc on 5crvbb*~  &c- a A J .  " 

%=el01 Conditions 0 ne- 

. -  

. .  . .  .. . .  . .~ 

, : , 

.. 

. .  

I CctLiPj  that the above statement is true to the best of knowledge 
a-J bcllcf:  

. .  

* . .  
' 0  be completed and acknowle 

# b o d  that all.the above infornation will be considered confidential. 
'* be completed and acknowledged by plant representative. It is under- 

0 
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