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Introduction 

at Texas Lime, Cleburne Texas were sampled 
the stacks were in compliance with Regula- 

tion I of the Texas Air Control Board covering particulate 
emissions. 

Conclusion 

At the time of sampling neither of the two stacks sampled 
were in violation of Regulation I for particulate emissions. 
The average pollutant mass rate-for the number one lime 
kiln stack was 5.5 lbs/hr while the average allowable 
pollutant emission rate was 32.5 lbs/hr. The average pol- 
lutant mass aate for the number three lime kiln stack was 

lbs hr while the average allowxle pollutant emission 
lbs/hr. 

Background Information 

The two stacks were sampled by a stack sampling team from 
the Technical Programs Group of the Air Pollution Control 
Services. Mr. John Key, Engineering Assistant I , was in 
charge of the stack sampling team. 

The process of the two kilns at Texas Lime produces cal- 
cium oxide from calcium carbonate through a heating process. 
The abatement equipment for each of the two stacks are wet 
scrubbers. During the time of sampling the plant was op- 
erating at 100% of normal capacity. 

New Regulations 

The average allowable pollutant mass rate, as calculated 
by the new regulations, was 26.56 for the number one lime 
kiln and 31.30 lbs/hr for the number three lime kiln. 

Comment 

It is recognized that the divergence from a .loo% isokinetic 
condition which was experienced in the sampling of the 
number one lime kiln stack is excessive to the standards 
normally demanded by this office. The wide margin by which 
this process was found to be within compliance limits how- 
ever, did not justify a re-execution of the sampling pro- 
cess at this time. 
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T e x a s  L i m e  Cleburne, Texas 

N u r n b e r a L i m e  K i l n  

SUMMARY OF RESULTS 

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

Average P e r c e n t  Water 31.80 % 
Average  S p e c i f i c  Heat .2860 B t u / l b  O F  

Average D e n s i t y  o f  S t a c k  Gas .05622 l b / f t 3  
Aver age V e l o c i t y  15 .97  f t /sec 
Average S t a c k  T e m p e r a t u r e  1 5 0  OF 

' 
R e s u l t s  shown below w e r e  c a l c u l a t e d  according t o  Regula t ion  I 

Average  
Value  

which  c o v e r s  

45.34 

t i m e  
date  

Mass Flow 
Rate o f  S t a c k  
i n  t o n s / h r  

44.40 

T o t a l  G a s  
E m i s s i o n  Rate 
i n  f t 3 / h r  

1 .5916  x l o 6  

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

1 .5895  x l o 6  

P a r t i c u l a t e  
A l l o w a b l e  
E m i s s i o n  
R a t e  i n  
l b / h o u r  
( b a s e d  o n  
100 ug/M3) 

32 .5  

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  
( b a s e d  o n  
average 

7 

A 

ug/M3 

P e r c e n t  
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 

32.5 

r t i c u l a t e  emissions. 

1758-1858 0855-0955 t 8/1/72 8/2/72 

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

124.4 

14 .47  

123 .2  
/ 

17 .05  20 .99  

116 .6  I 116 .6  

15 .68  

dslj 5.100 

I . 
1 2 0 . 1  125 .0  

44.63 44.79 

1.5988 x 1 0 6  1 .5933 x 1 0  

116 .7  116 .6  



Texas L i m e  Cleburne,  Texas 

Number Three L i m e  Ki ln  

SUMMARY OF RESULTS 

t i m e  
date 

One TWO 

0900-0936 1038-1114 
8/3/72 8/3/72 

T o t a l  Gas 
Emission 
i n  f t 3 / h r  

Rater2.0539 .2359 x lo6 

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 ._ 

I I I 

I 

11 21.:9 106.5 

Average Pe rcen t  Water 27.72 % 
Average S p e c i f i c  Heat .2798 Btu/ lb  OF 
Average Dens i ty  of S tack  Gas .OS743 l b / f t 3  
Average V e l o c i t y  86.73 ft /sec 
Average S tack  Temperature 145 QF 

R e s u l t s  shown below were c a l c u l a t e d  accord ing  t o  Regula t ion  I' 
which cove r s  p a r t i c u l a t e  emiss ions .  

/ T- 
.. 

Trave r se  T r a v e r s e  
Three I Four 

~~ 

Average 
Value 

8/3/72 1205-1241 I 
1 Mass Flow I I 

58.47 64.35 I Rate o f  S t a c k ,  
i n  tons /hr  

59.62 56.05 

.0765 x I d  .9397 x 106 

E f f e c t i v e  
S tack  Height ,  
i n  f e e t  

106.3 109.5 106.7 104.3 

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

27.1 28.7 27.3 26.0 

5.474 6.032 5.788 5 . 8 5 8  

,114.0 

22.50 

Percen t  
I s o k i n e t i c  

111.1 

Downwind 
Concent ra t ion  
a t  Xmax 
V9/M3 

.20.23 21.01 21.24 



SAMT'IX CAICUTATI ONS 
(Number One Lime Kiln) 

Data collected whj.lc taking the f i r s t  t r ave r se  w i l l  be used t o  ShmJ how the 
cal.culnt.ions were performed. 

Fj.rst, the  percent of water i s  calcul.ated: 

weight H20 24.1 l i t e r s  , 
gr,ans mole x 100% Percent - - 18 grams/mole 

Dry Gas 28.32 ].item 530% 

7 grams/molc i n  f t 3  metcr 

Water weight H 2 0  211.1 l i t e r s  -_ 
grams m o l e  .-+ Volume x 

x 100% 

2 1 . 8 5  ft x x -  

l i t e r s  
24*1 mole - Percent 

l i t e r s  3 28.32 ] . i tem a - OR 
Water - 

1 8 0  8 @ 
'~T&GF x 24.1 mole f t 3  557 OR 

= 29.13 % 

The percent d r y  gas i s  the complement, 70.87 percent .  

Next, the  o r s a t  ana1ysi.s and t h e  percent of water a r e  used t o  calcul.ate the  
molecu1s.r weight from a weighted average as follows: 

, /Molecular\ 
,: \, 

\ /Molecular, ,' 

Molecular weight I % Dry Gas i=4 weight 
Weight = ( %)( of H20 ) + c W  

i=l 

Molecular - - 29.13  
Weight 100 l~ .;'"&7( 0.102 x 44 + 0.109 x 32 

,+ 0.00 x 28 + 0 .789  x 28)= 26.55 

Note t h a t  the  numbers; 18, 44, 32, 28, 28; a r e  t h e  molecular weights of H20 
(;02, 02. CO, Pi2 respect ively.  
accurate t o  two s ign i f i can t  f igures  only. 
02, CO, N2, the  percent of which i s  determined from an Orsat Test. 

Molecular weight of the  stack gas i s  considered 
X i  s tands for one of the  gases, C02, 

. 4  



Now. the  density i s  calculated fron pe r fec t  gas  l a w  considerations:  

densi.ty - 
i n  lbs  ' 

- 
- 
f t 3  

density - 

2 
i n  lbs - 

The buoyance term in the  equation f o r  e f f ec t ivE  s t ack  height w i l l  require  the  
heat capacity., or  "specif ic  heat" of the s t ack  gas, t h i s  i s  a l so  found from a. 
weighted sum. 
The equations and constants used below have been taken f r o m  "Chemical. Process 
Principles" Pa r t  11, second ed i t i on .  Spec i f i c  heat, Cp, i s  calcul.s.ted for  
each of the gases associated with t h e  o r s a t  te&. Note tha t  Ts r e f e r s  t o  t h e  
s tack temperature i n  degrees Rankine. 

Cp for H20 = 0.4274 + Lk16 x 10-5(Ts) + 4.319 x 10-8(Ts2)  - 8.173 x l.0-12(Ts3) 

Specific heat i s  a func t icn  of temperature and molecular wei&ht. 

cp for  co2 = 0.1208 + 18.03 x ~ o - ~ ( T s )  - 5.e64 io-8(Ts2) + 6.95 x 1 0 - 1 2 ( d )  

C p  for 02 

Cp f o r  CO 

Cp f o r  N2 

Subst i tut ing the s tack  t e q e r a t u r e  of 610.0% i n t o  t h e  equations above gives 
Cp for  H 0 equal t o  0.4503 
t o  0.222% , Cp fo r  CO equal t o  0. 2493 ', and Cp f o r  N 2  equal t o  0.246 ; 
t h e  units a?e Btu/lboF. 
based on t h e  o r sa t  t e s t  a n d  :he percent  o f  w a t e r  present i n  the  s tack  gas. 
for the  s tack gas is found as follows: 

= 0.1902 f 6.304'~ 10-5(Ts) - 1.726 x 10-8(Ts2)  i- 1.679 x iO- l2 (Ts3)  

= 0.2401 + 0.7936 x 10-5(Ts)+ 1.364 x 10-8(Ts2) - 3.288 x 10-12(Ts3) 

= 0.2464 - 0.7442 x 10-5(Ts)+ 2.126 ~ ' l O - ~ ( T s 2 )  - 4.199 x 10-12(Ts3)  

, Cp for C02 equal to 0.2105 , Cp for 0- equal 

A weighted sum is now performed with we.ighting f ac to r s  
Cp 

. . . .  

cp f o r  = (-) ( CP B) ('" l b / l b  ~ 1 )  + (% Dry 100 
stack gas H20 lb°F Molecular w t .  

stack gas i=l 

Molecular Wt. Stack 
Molecular W.  Xi 

Cp fo r  = 
stack gas' (-)(.4503 )($f& + (.7087){0. 102 x 0.210% -44--.-+ 

2 t.1 

+ Q.000 I 0.2493~ 28 + 26'?a9 0. 0.2493 
26.55 0.109 x 0. 2226% * 

~ 

.2819 W F  x7L-6;55 - - 2 8  = 

5 
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AverHGe veloci ty  w i l l  he needed i n  the veloc-ity term i n  the  equation for  
e f fec t ive  s tack  height and fo r  ca lcu la t ion  of t h e  t o t a l  gas eniission r a t e  
(TGER). Average ve loc i ty  f o r  t h e  t r a v e r s e  i s  ca lcu la ted  as fo3lows: 

1 
Average. Aver. & p 
Velocity = (85.48) x mp "R inches FI20 
i n  f t / s ec  Molecular s tack press. 

Weight inches Hg 

. A p .08  . 0 9  . 0 9  j . 0 9  . 0 9  , . 0 8  ! 065  . 0 6  . 0 6  . .OS .OS .OS , 

J6a , 2 8 5  . 3 0  . 3 0  I . 3 0  . 3 0  285  , 2 5 5  245  . 2 4 5  . 2 2 4  . 2 2 4  . 2 2 4  

- A P  ..~ 

A-7 
of& = 3 . 1 8 7  

Note t h a t  the "average" Ap must be ca lcu la ted  by f i r s t  taking the  sum of the  
square roots of t h e L p ' s ,  then dividing by the numher o f h p ' s ,  and f i n a l l y  
squaring t h i s  numher. 

The following t a b l e  i s  presented t o  shar these  ca lcu la t ions :  

Now the  average ve loc i ty  i s  calculated: .  

0 7 0 5  = '  1 5 . 9 8  f eet/second J2:?:5 X i 8 . 6  
Average 
Velocity ~ 

at Sample Por t  
= 85.48 x . 7 8 5 5  x 

Next, the T o t a l  Gas Emission Rate i s  ca lcu la ted :  

f l  r:: stack p( 3600 )( 'E;: ) 
TGER - - sec/hr f t / s e c  
cu ft/hr 4 

4 

6 



Th'e mass flow r a t e ,  Qm, is  equal t o  the product of the  TGER times the  density.  

Effective s tack height,  He, can now be ca l cu la t ed  from: 

He = H .t 0.1203(VeDe) + 2.471 x Qm C p  (T-68) 

where He i s  the  e f f ec t ive  stack height i n  f e e t ,  H i s  the  physi.ca1 s tack  he ight ,  
VeDe i s  the product of ve loc i ty  and s tack e x i t  diameter, f&n i s  the  mass f lov r a t e ,  
Cp i s  the spec i f ic  heat and T i s  t h e  s tack  temperature i.n degrees Fahrenhei.t. 
(Note t h a t  some stacks have a smaller diameter at the  e x i t  than a t  the  sample 
por t .  Velocity a t  the e x i t  i s  equal t o  t h e  ve loc i ty  a t  the  sample po r t  times 
the square of the r a t i o :  diameter a t  the  sample po r t  divided by the diameter 
a t  the  e x i t . )  
These r e s u l t s  a re  now subs t i tu ted  i n t o  the equation for  e f f ec t ive  s tack  height.  

The un i t s  a r e  those t h a t  have.been used i n  the  above calculat ions.  

4 He = 100.0  + 0.1203(15.98 ::x 5 . 9 9  + 2 . 4 n  x x 9 - 0 6  x 10 

x .2819 (150.-68)  = 116.6  feet 

3 2 The allowable emission rate* (based on 100 pg/M downwind) i s  equal t o  He times 
2.394 x 10-3. 

For t h i s  example: 

allowable 

= ( 116.6  )2 x 2.394 x ' ~ O - ~  = 3 2 . 5  lbs/hr emi 6 sion 
rate at 
X max 

X m a x  i s  the  downwind distance f o r  which t h e  concentration "downlrind" i s  
theo re t i ca l ly  m a x i m u m ,  consequently the allowable emission r a t e  at t h i s  
point  i s  minimum. 

1.143 x msx =11.73 He. 

X max =11.73 (116.6 ) '-143 = 2697.9 ft 

* Allowable emission r a t e  i s  defined i n  Regulation I appendix C ,  page I-Cl)of  t h e  
Texas A i r  Control Board. The constant,  2.394 x 10- $ , corresponds t o  t h a t  
downwind distance f o r  which the  curve on page I - C 5  of Regulation I changes 
from a .ve r t i ca1  s t r a i g h t  l i n e  t o  a curved l i n e .  
dis tance,  i s  equal to11.73 He1*143. 

A t  th i s  poin t ,  X ,  downwind 

7 



The pd. l . . l tant  r m G s  m t e  wi.11 nov be calcu7 ated by the area r a t i o  method (144Rlin) 
and by the concentration method (PNXrj). F i r s t ,  the  areti r n t i o  i s  c&l.culatcd: 

Now the  polluttiiit nass r a t e ,  PMRa, can be calculated:  

4 
= 7 .45  - 1h/hr  

.0566 2: 10 (0. 0597 grams) PMRa = 1 hour x 453.5924 p / l b  - 
Calcul.ation of po l lu tan t  mass r a t e  based on concentration (BfRc) requires  
calculati.on of the concentration i n  the  s tack:  

grams pa r t i cu la t e  caught 
Vol. through nozzle 

s tack cond. 

Concentration, C = 
x 453.5924 gn/lb 

Before the concentration can be calculated,  
s tack conditions must he calculated a s  f01~0w6: 

the  volume through the  nozzle a t  

Vol. meter Ts  Pm 

D r y  Gas Fraction 
cond. x K x -  Ps Vol. through = 

nozzle . 

3 0 
=33 .76  f t  Vol. through - 21.85 ft3 x 610 R x 28.6  i n  HA 

nozzle . T O W  x 5 5 7  OR x 28 .6  i n  HE 
- .  

Now the  concentration is: 

and the  pol lu tan t  mass r a t e  (PMRc) can be calculated as follows: 

Pm?c = 6.215 - 'Ib/hr 



The a-wrltge p,ol.Lutnni mas:; r a t c  i s  found *om: 

1 . 4 5  lbs /hr  + 6 .215  
2 = J L B 3 3  - - Aver. PMRa -1- PM3c 

PMR = 2 

Perccnt i sokine t ic  i s  the r a t i o  of PMRa to RlRc: 

9 . 8 7  % 7 . 4 5  - - Percent PMRa 
I solcinetic IlvlRC loo 6 .215  = l O @ x - =  

For t h i s  example, the  dor.rnvj.nd concentration w i l l  be calculated from the 
p o l l u t m t  mass r a t e  based on mixed particle S i z e .  

QWC = pMnc x 100 = 6 . 8 3 3  x loo = ' 2 1 . 0 2  ,e/M3 
Allowable 32.5  
Emission 
Rate 

The preceeding smple  ca lcu la t ions  have been included t o  demonstrate how 
the  computer program processes the  raw data. Sl igh t  differences betxeen 
the computer pr in tout  values and these sample ca lcu la t ion  values a r e  due 
t o  t h e  greater  number of s i g n i f i c a n t  f i g u r e s  c a r r i e d  by the  computer 
between each s tep  of the  ca lcu la t ion .  

9 



/ 

K E G U L A T I U N  I 

I ~ P U T  Dn'ro. K E P O K T  N13003 

' T E X A S  L I M E  CCI. C L E e C i K N E  T k X A S  

$ 1  L I H C  K I L N  S T A C K  ( T ~ ~ K E I !  T R A V E K S E S I  

T K A V E i S t  $ 1  T A K t l u  1 A U G U S T  1972 1 7 5 8  

T I M E  K t Q .  F U R  I R A V ' E X S E  60.00 M I R U T E S  

t r A K G M t T k I C  F X t S S  20.600 I N C r l E S  MEi tC.URY A 9 5 0  

P R t S S r  D R Y G A S  M E T k R  28.600 I h C H E S  M E K C U K Y  A 8 > O  

P R E S S ,  S T A T I C Y  S T A C K  0.000 I N C H E S  h A T t K  G A U G E  

P K ~ S ~  D R O P S ,  Yiin.r T U B E  I N C H E S  d A T E R  G A U G E  

- . . . . . . 

0 .080 0 . 0 Y O  0.090 0.090 0.090 0.060 
0.065 0.060 0 . O b O  0.050 0.050 0.050 

T E M P ,  A Y t l l E N T  85. D E G R E E S  F A h R E N H E I T  

T t H P t  D R Y G A S  Y E T E K  9 7 .  D E G K t E S  F A H K t N H E I T  

T E M P r  S T A C K ,  A V E R A G E  150.  D t G K i E S  F A h K E N H E I T  

O K S A T  A h A L Y S I S :  C G Z =  0.102 D Z =  U.109 co= 0.000 N 2 -  0.789 

A g E A  O F  I l i j Z Z L t  0 . 4 5 S S E - 0 3  9 A K E  F E E T  

P I T O T  TUBE C A L I 8  F A C T O R  0.7855 

D . I S T X N N I : f  TC N E A R E S T  P R O P .  L I N E  300.0 F G E T  

P H V ' S I C A L  S T A C K  HEIGPT 100.00 F k E T  

S A M P L k  VTJLUt't?r O K Y G A S  M E T E R  2 1 . 8 5  C U b l C  F E E T  

' M A S S  O F  i r n T f K  C k U G H T  1 V 0 . 1 )  G U A M 5  

M A S S  DF P A R T I C J L A T E  C A U G H T  0 . 0 5 9 7  G K A M S  

- 

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

U V t l Z R I d E ,  V k L O C I T Y  0.0 F E E T  P E K  S t C O h O  

. ,. . . . .  . . .  

O l A N E T t K  LJF 5 T A C K r  E X I T  5 .940 F t t T  _ -  
D I A H E T ~ X  J F  ~ T A C K Y  S A M P L E  P O K T  5 .440  F k E T  

P A d T I C L E  b I Z E  F L A G  - M I A E D  

10 



r (EGULAT1ON 1 

C A L C U L A T I U ~  R E L U L T S  k E P t l i l T  N 1 3 0 0 3  

T E X A )  L I M E  CU. C L E B U K N ~  T k X A S  

X 1  L I M E  K I L N  S T A C l c  ( T H R E E  TRAVERSES)  

'TKAVEKSE it1 T & K E N -  1. AUGUST 1Y72 I750 . .  

2 9 . 1 3  P E k i F - N l  W A T E R  7 0 . 8 7  PEKCENT D K Y G A S  

F O K  c C ! M P A K I j O N  ClNLY 8 . 4 2 = ' 0 . 0 0 0  S P k C I F I C  G R A V I T Y = .  0.917 A I R = 1 . 0 0  

3 P E C - I P I C  HEAT, A T  SAM'I'LE P U I N T ' T E M P E R A T U K E  ' B T U / L B  DEG.  F - . .  

h20: 3.45011 CUZ= 0 . 2 1 0 5  02 .  0 . 2 2 2 6  C O =  0 . 2 4 9 3  
N Z =  0 . c 4 n d  C C M R I N E D  S P t i E A T =  0 . 2 8 1 b  

MOLECULAK WEIGHT 2 0 . 5 5  D E N S I T Y  0.05658 L B S / C U F T  

A V t K A G E  V C L C C I T Y  1 5 . Y 5  FEET P t K  S ' tCOND 

M A S S  FLIJw k A T k  0 . 4 0 6 8 6 6 2 5 E  0 5  L 8 S l ' h f j U R  

VOL FLOW R t T E  0 ~ 1 5 9 1 6 l , b O E  07  C U F T / i i O U K  - f i c F C )  
! 

.. . -. ' N U Z Z - L E  V U L U N t  -33.76 '7  C U d I C  FEET 

EFFECTIVE S T A C K  I-I~IGHT 116.6 F E E T  

ALLUWAdLk EN1SSIUf . i  RATE A T  X Y f i X  3 2 . 5  L B S / H U U K  

X IUWNHINU O I S T A N C E r  X K A X "  2 6 9 9 . 1  FEE' I  ' '  

... . 

A L L O h A b L E  t f l I S S S I ' U l q  RATE, R t G .  I t  PROP. L I N E  0 . 3 2 5 3 3 6 3 O E  0 2  LUS/HOUK 

LBS/HOUli. POLLUT.4NT P A S S  K A T i ,  AZEA K A T [ @  7 . 4 5  

. .CUNCENTRATIUN ' 0 . 3 8 5 7 7 6 0 4 t - 0 5  L B S l C U F T  

PULLUTPNT M A S S  K A T E r  CONCENTKATION 6 

PEKCENT I S C K l h E T l C  120.1 PEKCENT 

. ' 'PULL 'UTANT 'NA55  RATEL AVEKbGE.0' .' ' 6 . 8 2 7  

2 0 4  LBS/HOUK 

L BS /HOUR 

DOWNWlND C O N C t N T k A T I O N  20 .99  M I C k I J G K A M b / C U B I C  M E T t K  



K t C U L A T I O N  I 

lF iPUT D A T A  % t P U k T  N 1 3 0 0 3  

T t X A S  L I M E  CU. C L E 8 U K N t  TEXAS 

# 1  i l M t  K I L N  S T A C K  ( T H K E E  T K A V € K S E S )  

T R A v E R S C  # 2 T A K t N  2 AUGUST 1 9 7 2  0 8 5 5  

T I M €  K t h j .  F G 6  T K A V E k S t  00.00 M I N U T E S  

B A K U M t T X l C  F k t S S  2 8 . 5 5 0  1FiCHES MkKCUKY AdSO 

PKtSS,  C J K Y G A S  M E T t R  2 8 . 5 5 0  I N C H t S  MEKCUrlY ABS0 

P R E S S P  S T ~ T I C Y  STACK 0.000 INCt-ItS h A T t K  GAUGt  

Y R E 5 S  D R O P S Y  P l T U T  TUbE 1NCHiiS WATER GAUGt  

. .  . .  

. ~_  .. .. . 

0 . 0 5 0  0. os0 0.090 0.090 0 . 0 9 0  
0 . 0 7 0  0 . 0 6 0  0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  

TEMP, .AP91ENT 76. I IEGKEES F A h K E N H E I T  

TEMP, OKYbAS M k T E k  8 4 ,  D E G R t E S  F A H k E N H E l T  

. T E M P t  S T A C K ,  AVESACE 1 5 0 .  DECREES F A H R E N H E I T  

U K S A T ' A N 4 L V S I S :  cn2= 0.102 .02= 0.109 . .  

AREA OF N U Z Z L t  0 . 4 8 5 5 E - 0 3  SQUAKE F E t T  

P I T O T  TUYC C A L I 9  FACTOY 0 . 7 8 5 5  

. ... . . 01STANCE TU N t A K E S l  PROP.  L l N t  300.1) FEE 

P H Y S I C A L  S ' T G C K  H E l G h T  100.00 FEET 

S A H P L t  V O L I J M ~ P  D K Y G A S  N E T E d  2 0 . 9 5  C U B I C  FEET 

MKSY UF"WATER CAUGHT 2 1 3 . 1  G R A M S  . 

M A S S  UF P A K T I C U L A T t  CAUGHT 0 . 0 4 5 4  G R A M S  

0.000 
. 

UVEHK 1 D t  Mi3 I S  TUKE F k A C  T I ON 
. . . . .. .. . . 

U V t R R I D t ,  V E L i j C l T Y  0.0 F € t T  P E d  5ECUNU 

u I A M E T ~ K  G i  S T A C K ,  k A l T  5 . 3 4 0  FEET 

D I A M f T t K  UF S T A C K ,  ~ A M P L ~  P O R T  5 . 9 4 0  F E t T  

c u =  0.000 

0.080 
0.040 

?4Z= 0 . 7 8 9  

P A g T I C L t  > l i t  F L A G  - M I X E D  

12 



K E G U L A T l L i N  I 

C A L C U L A T I O N  R E S U L T S  . .. 
REPUKT N 1 3 0 0 3  

-. - . 

T t X A S  L i M E  CO.  CLERURNE TEXAS 

$ 1  L l M t  K I L N  S T A C <  ( T H R E E  T K A V t R S E S )  

'TRAVEXSE Y 2 TAKEN 2 AUGUST 1972 0855 

33.05 PEKCENT W A T E R  64.95 PEKCEhT D R Y G h S  

F O R  C L J M P A X I S U N  ONLY BW2= 3.000 S P E C I F I C  G K A V I l Y =  0.901 

' j P g C I F I C  W C P T S  AT SAMPLE P O I N T  TEMPEkATU*E M T U / L B  DEG. F .. . 

H2U= 0 . 4 5 0 3  cuz= 0.2105 0 2 .  0.222h 20. 0 
N 2 =  0.2488 CGHGINEU SPHEAT-  0.2880 

MOLECULAK H E I G H T  26.08 O E N S I T Y  0.055&7 L B ) / C U F  

A V ~ ~ A G ~  V ~ L O C I T Y  15.93 F E t r  PER stcLir.io -. 

M A i S ' F L U W  K A T t  0.8d8028lZE 0 5  L b S / H O U R  

VLJL F L U d  RATE 0 .15895200E 07  CUFT/ t iOUR 

Nl:l%Z'Lk VOLUMt . 3 5 . 0 8 7  'CUBIC F € € T  

k F F E C T l V E  S T A C K  H t I G H T  116.6 F E E T  

ALLUWAYLE E M I S S I O N  XATE A T  X M A X  32.5 L B S l H O U R  

OUWNWIND O I S T A N C k ,  . X M A X  20'36.9 F t f T  

A I K =  1-00 

2493 

ALLUWAGLE E M I S S I O N  RATE, kEG.  1,  PROP. L I N E  0.32529754E 02 L S S l H O U k  

PULLUTPNT M A S )  KAIE, A * C A  HATIU 5.666. L B S  /HOUh 

CUNC E N  T K A T  1 . ~ 1 ~  :2 8 2 2 59 7 4 i -05 L B S  I c UF T 

P U L L U T 4 N T  MASS RATE, CONCENTRATION 4.534 L a S / H O U R  

P t & C E N T  I S ( 3 K I N t T I C  125.0 PERCENT 

'P O L L U T &N 1- M A S 5 R A T E- S A V E K A G E IY. ~ 5.100 CBfs /HOWK 

UUWNW 1 N i l  C O k C t N T R A T  I O N  15.68 N ICKUGKAMS /CUB I C  i l t ' l E K  

13 



K E S U L A T I O N  I 

I N P U T  D A T A  r ( i P U R T  N 1 3 0 0 3  

TEXA5 L I M E  C O .  C L ~ B U R N ~  T E X A j  

R I  L l i - t c  K I L N  STACK ( T n R E E  T R b g E K S E S I  

T K A V E R S ~  i 3  WAS T A K E K  2 AUGUST 1 9 7 2  1040 

T I M E  REO. .FOK TRAVERSE 60.00 M I N U T E S  

B A R I ) H t T Z l C  P K E S S  28.550 I k C H E S  MERCURY .. A B S 0  

. ,  

PKC5Sy ORYGAS METER 28.550 I N C A E S  M E R C U R Y  A B S O  

P*ESS,  S T A T I C ,  S T A C K  0.000 I N C H E S  k A T t R  GAUGE 

P R E S S  O K O P S ,  P I T O T  TUBE I N C H ~ S  W A T E K  G A U G ~  

0.090 0.090 U.0YO 0.090 0.090 0.080 
G.070 0.060 0 . 0 5 0  0 . 0 5 0  0 . 0 5 0  0.040 

TEMP, aMi3rENT 90. DEGREES F A H R E N H E I T  

TEMP, D X Y G A S  METER $0. D t G R f E S  F A H R E N H E I T  

T E M P 9  STACK, AVERAGE 1 5 0 .  DEGREES F A h R E N H E I l  

O K S A T  A N A L Y S I S :  COZ= 0.10'2 02. 0.109 co= 0.000 N 2 =  0 . 7 M Y  

AREA CIF NOZZLE 0 . 4 8 9 5 E - 0 3  SQUARE FEET 

P I T O T  T U B t  C A L I Y  FACTOK 0 .7655  

Ol 'STANCE T @  NEAREST PKOF': L I N E  300.0 F E ~ E T  

P H Y S I C A L  LTACK HEIGHT 100.00 F t E T  

S A M P L E  VOLUME, D K Y G b S  METEK 21.16 L U a I C  F € t T  

WASS U F  W A l t K  CAL'GHT . 214.6 GRAMS 

M A S S  UF P A K T I C U L A T E  CAUGHT 0.0419 GRAMS 

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

O v E R K I D t *  V k L U C I T Y  0.0 FEET PER S t C O k D  

D I A M E T E R  J F  S T A C r ( ,  E A I T  5 . 9 4 0  F t t T  

D I A M E T E R  LIF S ' T A C K ,  SAMPLE ,'OK1 5 . 9 4 0  F E E T  

. . . . . .  ~ . .. . . 

.. . . 
P A I ~ T I C L E  S I ' Z E  F L A G  - NIXED 

- 
14 



.. 

. .  

. . ,. .. - . 

R E G U L A 1  

CALCULAT . . .. 

OK I 

K t P O R T  N 1 3 0 0 3  ...... ~ ~. . .. . . . .  . 
UN RESULTS 
.. _. . .. . . . . 

TEXbS L I M E  CU. CLEBUKNE TEXAS 

61 L I M E  K I L N  S T A C K  ( T H R E E  T K A V t K S E S )  

TRAVERSE #S H A S  TAKEN 2 AUGUST 1 9 7 2  1 0 4 0  

3 3 - 2 3  PEKCkNT WATER 66.77 PERCENT DKYGAS 

F O d  CUMPAKISON ONLY BWZ- 0.000 S P E C I F I C  GKAVITY.  0.900 A I K z 1 . 0 0  

S - P t C I F I C  H t A T S  AT S.nWPLf P O I N T  TENPEKATURE ~ B T U I L B  OkE. F 
H2U= 0 . 4 5 0 3  C O 2 =  0.2105 U 2 =  0 . 2 2 2 6  CU= 0 . 2 4 9 3  
N2: 0 . 2 4 8 8  'CCHBINEO 5 P H E A T =  0 . 2 8 8 3  

M U L E C U L A K  uE1t i t i . r  26.06 D E N S I T Y  0 . 0 5 5 8 2  L B S I C U F T  

' A V e R A G E  V E L O C I T Y  16.03  FEET PEK SECUND 

'MASS FLOW RATE 0.89250437E 0 5  L B S / h O U R  

V'OL FLOW K A T t  0.L5968450t 07 CUFT/HUUK 

N U Z Z L E  VOLClMt 3 5 . 1 4 6  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 l G h T  11b.7 F E E T  

ALLDWABLE . t M l S S I O i V  KATE AT X H A X  32.6 L B S I t i O b K  

0 U W N W I N D . D l j l A N C E , '  X N A X  2701.5  ' F E t T  

. .  . 

ALLOMABLE E M I S S I O N  RATE, R E G .  1, P K O P .  L I N E  0.32584640E 02  L Y S I H U U K  

POLLUTANT MA:S K A T E ,  A X E A  RATID 5.229 L B S / H D U K  

CUNC'E'NTRAT I O N  0. 26283i Y6t -C5 L R S  /CUF T 

POLLUTANT H A S S  PATE, CONCENTKATION 4 . 2 0 2  LBS/HOUR 

PERCENT I ~ C . K I N E T I C  124.4  PERCENT 

..PUL-LUT'bTNT W A 5 S '  K A T E S  AVEKAGED ~- 4.716 -. L B S l H U U K  ' . . 1 .- I. 

DUHNWIND C U N C t N T K A T 1 6 N  1 4 . 4 7  M I C % O G R A M S / C U B I C  M k T E R  

15 
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R E G U L A T I O N  I 

AVERAGE 2 k S I J L T S  REPORT N l 3 0 0 3  

__. . 

T ~ X A S  L I M E  C O .  CLEi(UKNE TEXAS 

d l  L I M E  K i L N  $ T A C K  ( T H R E E  TRAVERSES)  

T t M P ,  S T A C K  1 5 0 .  O i G R t f S  F A H k E N H E l l  

3 1 . d 0  PEKCENT WATER 6 6 . 2 0  PEKCENT DRYGAS 

f b r (  C G M V A % l S C I F I  GNLY BW2= 0.000 S P E C I F I C  G K A V I T Y .  0.906 AIR=1.00 

S P E C I F I C  HEATS A T  SAMPLE P O I N T  TEMPERATUKC B T U / L B  DEG. F 

.. .. 

H 2 U =  0 . 4 5 0 3  CO2- 0 . 2 1 0 5  U 2 =  0 . 2 2 2 6  C O =  0 . 2 4 9 3  
Fi2= 0 . 2 4 8 b  COMBINEO SPHEAT= 0.2860 

H U L f C U L A K  W E I G H T  2 0 . 2 3  D E N S I T Y  0 . 0 5 6 2 2  L B S l C U F T  

AVERAGE V E L C C I T V  1 5 . 9 7  FEET P t K  S t C U N D  

MAS5 F L U N  X A T E  0 . 6 9 S 8 0 6 2 5 E  0 5  L B S / h O U K  

VOL FLUN R A T t  0 . 1 5 5 3 3 2 7 0 t  07 C U F T l H U U K  

NOZZLE VOLbHE 34.667 C U B I C  FEET 

L F F E C T I V E  S T A C . K  H E I G H T  I l b . 6  F E E 1  

ALLtJWA61€ E M I S S I D h  K A T E  A T  X M A X  32.5 l B S / t i O b 6  

DUWNMIND O l S T A N C c r  X M A X  2699.Y F E E T  

ALLOHAaLE tNISSIGN RATE, kEt i .  I t  P R O P .  L l N t  O . j Z 5 4 9 3 3 1 E  02 L d S l H O U K  

,. . . . .  .. . ... . 

. ,  .. . .. . 

. .  

POLLUTANT PIASS RATE, A k t h  . ( & T I 0  b.116 L D S l H O U R  

C I I N C E ~ T K ~ T I L ~  0 . 3 1 2 6 2 2 5 2 t - 0 5  L B S / C U f T  

P O L L U T A N T  M A S S  KATE, CONCENTRATION 4 .Yd0  L B L I H O U R  

PERCENT I S U K I N E T I C  1 2 3 . 2  PERCENT 

POLLUTANT M A S S  R A T E S  AVEAAGkD 5 . 5 4 8  LBS/H(JUK 

OUHNWIND C O h C E N T R A T I C N  17.05  MICRGGKAMS/CUEIC PiETEk 

. .. -. 

- ~. __ . ~ .- . . .  
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R E G U L A T I O N  I 

IFiPclT DATA %EPUI?T N 1 3 0 0 3  

. . . . . . . . . . .  . . . . . . .  TEXAS L I M E  CO. CLEEJURNE TEXAS 

* 3  L I M E  K I L N  S T A C K  ( T H K E E  T k d V E i i S E S  TAKEN1 

. .  , -. 

T K A V i i t S t  # l  TAKEN 3 AUGUST 1972  0900 

~. 
T I M E  KCO.  FUK TRAVERSE 36.00 M I N U T E S  

EJ AfiCIHE T R  I C P iC E S 5 28.600 INCHES MkRCUKY A B S 0  

P R E S S ,  DRYGAS M E T E %  2 8 . 6 0 0  ItuChES MEdCURY ASSO 

. . .  

P K E S S t  S T A T I C ,  S T A C k  0.000 I N C r l i S  WATkk GAUGE 

P K E S S  D R O P S Y  P I T O T  TU86 I N C r l t S  WATER GAUGE 

... . .  

1.700 2.100 2 .200  2 . 3 0 9  ' 2 . 1 0 0  
1.800 2 . 0 0 0  2.000 1.800 1.600 

TEMP,"AMBIENT 74. DEGREES F A H K E N H E I T  

TEMP, ORYGAS M E T t R  87. DEGREES F A H R E N H E I T  

TEHP, S T A C K ,  AVERAGE 1 4 5 .  D E G X E E S  F A H R E N H E I T  

URSA'T 'ANALYSIS. :  C02- 0.081 '02. 0.131 - CD= 0.000 

AKeA.CIF N O L L L t  0 . 1 3 4 7 f - 0 3 '  SOUARE FEET 

P I T O T  TUBE C A L I 3  FACTOR 0 . 8 1 6 0  

D' ISTANCE T 5  FiEAUEST PROP. L l N E  300.0 FEET 

P H Y S I C A L  STACK H E I G H T  70.00 F E E T  

SAMPLk VOLUME, ORVGAS METER 17.92 C U B I C  F E k T  

_. 

- 

'- ' -Ma,$$ OF WATER CAUGHT 1 S 4 . b  GUAMS 

HASS O F  P A R T I C U L A T E  CAUGHT 0 . 0 3 2 0  GRAMS 

OVERRIDE MOISTURE FKACT 

O V E K K I D t ,  V E L O C I T Y  G 

__.,_ ...................... . . . . . . .  - .. 

GIAMETEK GF ITACR,  E X I T  

u.000 
_ .  

ON 

0 F E E T  PER SECOND 

. . .  

2.910 FEET 

17 

D I A M E T E ~ (  OF S T A C K ,  SAMPLE P i lRT 2 .91U F E E 1  

P A ~ T I C L E  S I L E  F L A G  - M I X E O  

. . .  . . .  __ 

. . . .  

1.800 
1.300 

biz= 0 . 7 8 b  

-. . .~ . . . . .  



R t G U L A T I U N  I 

C A L C U L A T I U N  KESULTS REPORT N 1 3 0 0 3  

. .  . 

.... 

T E X A S  L I M E  C O .  CLEBURNE TEXAS 

ri3 L I M E  K I L N  S T A C K  ( T H K E E  TRAVERSES T P K E N )  

TRAVERSE 3 1  TAKEN 3 A U G U S T . 1 9 7 2  0900 

2 9 . 6 5  PERCENT HATER 7 0 . 3 5  PERCENT D R Y G A S  

FOR COMPAKISON ONLY BW2= 0.000 S P k C I f I C  G k A V I T Y =  0.909 A I R . 1 . 0 0  

S P f C I f I ~ C  HEA-TS 4 1  SAMPLE P O I N T  TEMPEKATURk B T U / L B  OEG. F 
h2E= 0 . 4 5 0 0  c o 2 =  0.2100 02. 0 . 2 2 2 4  C O =  0 . 2 4 9 2  
N 2 =  0 . 2 4 6 7  C C M B I N E D . S P H E A T =  0 . 2 8 2 9  

HOLECULAR WEIGHT 26.32 D E N S i T Y  0.056Y4 L B S I C U F T  

A V E R 4 G t ' V E L O C I T Y  85.78 F E E T  PER SECOND 

M A S S  f L U H  R A T t  0 . 1 1 6 9 4 4 3 1 E  06  L B S I H O U R  

VLlL F L U k  RATE 0.2053912Of 0 7  CUFT/HOUR 

NOZZLE VOLUME 2 6 . 1 7 4  C U B I C ' F E E T  '. 

E F F E C T I V E  STACK t i E I G H T  1 0 6 . 3  F E € T  

ALLOWCULE E M I S S I G K  RATE A T  X M A X  2 7 . 1  L B S I H O U K  

WWNW1;.$0 DISTANCE,  X M a X  2 4 2 9 . 6  - F E E T  

ALLOWABLE E M I S S I O N  RATE, REG. I ,  PROP. L I N E  C . 2 7 0 t G 3 7 0 E  02. L B S / H U U K  

POLLUTANT M A S S  2 A T t i  AdEA K A T 1 0  5 . 8 0 6  L B S I H O U R  

'CUNC ENTK A T I ON .r 

PULLUTANT M A S S  RATE, CONCENTRATIObi 5 . 1 4 3  L G S / i l U U R  

PEKCENT I S U K I N E T I C  112.9 PERCENT 

.P UL LUT-A N-T M A  S 5 K A T'E-3 AVERAGED - 5 . 4 7 4  L B S / H U U K  

DOWNWINO CONCENTRATION 20.23 t 4 l C K U G R A M S I C U E l C  METER 

' 0 .2  50  3 9  8 1 7 e - (?5  . 'L 85 / C  UF T 

16 



R c G U L A T I O N  1 

I l vPUT DATA REPOKT N13003 

TEXAS LIME: CU. CLEBUKNE TEXAS 

# l i  L I M E  K I L N  S T A C K  ( T h R E E  TKAVERSES T A K E N )  

. . . . . . .  . . . .  

T R A V t R S E  R ; L  TAKkN 3 AUGUST 1 9 7 2  1 0 3 8  

36.00 M I N U T t S  
. . .  .. . . . . .  . . . . . . . .  TIMk KEQ. F O K  TKAVEKSE 

U A K O H E T k I C  P R t S S  28.600 I N C H t S  MERCURY ABSO 

P tl E S  5 9 DR Y G A S MET E K 2 8 . 6 0 0  I N C H E S  MERCURY ABSO 

. , .  ... . .  

0.000 I N C H E S  WATER GAUGE 
. . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . .  . . . . .  . . . .  

PRESS, S T A T  I C Y  STACK 

PKESS ORUPS, P I T O T  TUBE INCHES WATER GAUGE 

1 . 7 5 0  2.250 2.600 2 .600 2 . 4 0 0  2.500 
2.450 2. 200 2.550 2.450 2.150 1 350 

. .  TEMP, AMBIENT 7 4 .  D E G K E E S ' F A H R E N H E I T  

TtMP, OKYGAS METEK 9 7 .  DEGREES F A H R E N H E I T  

TEMP, S T A C K 9  A V E R A G t  1 4 5 .  G€GREES F A H R E N H E I T  

- .  

. . .  -ORSAT A N A L Y S I S :  .~ C02= 0.081 .--02= -0 .131 ' COS 0.000. N 2 1  0.78M 

AREA O F  NUZZLE 0 . 1 3 4 7 E - 0 3  SQUARE F E E T  

P I T O T  TUBE C A L I 8  FACTUK 0.8160 

.... "OIS.TANCE' TU .NE&REST P~KUP-: L 1 . M  . 300.0 F E E T  . 

P H Y S I C A L  STACK H E I G H T  70.00 F E E T  

S A M P L E  VOLURE, OPYG&S METER 1 9 . 4 0 '  C U B I C  FEET 

M'bSS 'OF W.ATE.R-.CAUC~~T -' 145.9 GRAMS . 

M A S S  OF P A R T I C U L A T E  CAUGHT 0.0343 GRAMS 

. .  __ . ... 

. U V E K R I O E  MOiSTURE F k A C T I O N  0.000 

U V E K K I O E J  V E L O C I T Y  0 . 0 .  F E k T  PER SECOND 

DIAMETER OF S T A C K ,  t X l T  2.910 F E E T  

. . . . . . .  -.- . . . . .  ._ . . . . . . . .  .. ._ . . . . .  

D I A M E T t R  O F  STACK9 SbMPLE P U R 1  2.910 F E t T  

P A K T I C L E  5IZE F L A G  - M I X k U  

19 



I t E G U L A T I L I N  1 

KEPOKT N 1 3 0 0 3  . .  C A L C U L A T I O N  RESULTS 

T E X A S  LIME cu. C L E E I U R N ~  T E X A S  

# 3  L l H t  K I L N  STACK I T t i K E E  TRAVERSES TAKE-N) 

- T R A V E R S k  K2 T A K E N . 3  AUGUST 1 9 7 2  1 0 3 8  -. - . . . . . 

2 '7.20 PEKCENT NATEK 72 .80  PERCENT D K Y G b S  

FUR C O M P A K I S O N  U l v L V  bW2= 0.000 S P E C I F I C  G R A V I T Y -  0.919 A I R = 1 . 0 0  

- - ~ ~ - - S ~ P f C ~ I F l C ~  Ht-ATS A T  SAMPLE P O I N T  TEMPERATURE B T U l L B  DEG. F 
H2U= 0.4500 coil. 0.2100 02. 0 . 2 2 2 4  C O =  0 . 2 4 9 2  
N 2 =  0 . 2 4 8 7  COMBINED SPHEAT= 0 . 2 7 9 0  

MULECULAK H E I G H T  26.60 UENSI 'TY 0 . 0 5 7 5 6  L t l S l C U F T  

A-VERAGE V E L O C I T Y  9 3 . 3 8  F E E T  PER SECOND 

M A S S  FLOW KATE 0 . 1 2 8 7 0 4 9 4 E  06 L B S / H U U R  

VUL FLOW KATE O.Z23:867*0E 07 CUFT/HO'UR 

N O Z Z ~ L t ' V O L U N E ~  -28.946. . C U B l C - F E E T -  

t F F f C T I V E  STACK H E I G H T  1 0 9 . 5  F E E T  

.- 

.. . . . .  . . .  - ~ . .  

" ALLOWABLE E M I S S I O N  KATE A T  X H A X  26.7 LEIS/HOUK 

. .  . .  . DUWNH I NO ~ D I S T  A-NCE,.-XM A X  . 2 5 T 3 . 3  FEET 

' A L L U H A B L E  E M I S S I O N  R A T f t  REG. I t  PKUP. L I N E  0 . 2 8 7 1 O 4 3 0 E  0 2  L B S l H U U K  

P U L L U T A S T  MASS RATE, A K E A  & A T 1 0  6 . 2 2 3  LBS/HUUR 

-. . 

_. 

.. . 
" ' XXrNCFN T R A T I  ON-' ' -  0 ; 26 1 2 4  2 8 9 E - 0 5 ' - 'L 8 S l C U F T - '. .. 

POLLUTANT M A S S  RATE, CCINCENTKATION 5 . 8 4 1  L b S / H O U K  

PEKCENT I S O K I N E T I C  1 0 6 . 5  PEKCENT 

~ . ~ .  . .  ~ -.. ... _.~- P . C I . L ~ L ~ ~ ~ A N T . ~ N A S ~ S - X A T E S ~ ~ ~ V E ~ A ~ G ~ ~ - ' - ~ ~ ~ ~  6:032 ' -  LBS/HDUK ' 

' DOhNWIND C O N C E N T K A T I C h  21..01 M l C R U G K A M S l C U B I C  HETEK 



... 

.... 

-. 

... 

R E G U L A I I O N  I 

IF iPUT UATA REPORT N 1 3 0 0 3  

. . . . . .  . . .  . . .  . .  . .  
TkXAS L I M E ' C U .  CLEBUP.Nt TEXAS 

p j  L I H f  K I L N  STACN ( T d K E t  TRAVkKSES TAKEN)  

T R A V E R S t  # 3  TAKE:.l 3 AUGUST 1 9 7 2  1205 

- 

36.00 M I N U T E S  
. .  

T l M k  R t Q .  FUR TRAVEKSC 

RAKf lMETKIC PRESS 2 8 . 6 0 0  INCr iES  MERCURY A8S@ 

P k f S S ,  D R V G A S  M E T E R  2 8 . 6 0 0  INCHES MEKCURV ABS0 

0.000 INCHES k A T E K  GAUGE 

.. 

. . .  . .  . . . . . .  
PRESS,  STATIC^ S T A C K  

. _  
PRESS D R O P S Y  P I T 1 3 T  T U i i E '  I N C H t S  WATER GAUGE 

1 . 7 0 0  2 . 3 0 0  2.600 2.600 1 . 9 0 0  1 . 5 0 0  
1.300 2.600 2.500 1 . 4 0 0  i . 2 0 0  0.160 

TEMP, AM'd lENT 82. G t G K E E S  F A H R E N H E I T  

T E M f ' r '  DRYGAS METEK 91. DEGREES F A H K E N H E I T  

T'E'iP, S T A C K 9  AVERAGE 1 4 5 .  UEGKEES F A H R E N H E I T  

B R S P T ~ A K A L V 5 I S :  . 'C02= 0.08'1 '~-02=-'0.131 - ' C O =  0.000 Nils 0 . 7 8 8  

AKEP O F  NOZZLE 0 . 1 3 4 7 E - 0 3  SQUAKE FEET 

P I T O T  T U b t  C A L I 8  FACTUR 0 . 8 1 6 0  

? Y I S T A N C t i  T'O NEAREST PRTJP. L I N t  '3 00.0.  F E E T 

P H Y S I C A L  STbCK HE.1GtiT' 70.00 F E E T  

S A M P L t  VOLUkCr  URYGAS M E T E <  1 8 . 0 3  C U B I C  F E k l  

. . . . . . . .  . . . . . . . .  . ,  . . . . .  .-.NA.SS-TJf W-iiTEK "CAUGHT " -  1 3 1  - 0  ' GRAMS.. "' 

M A S S  O f  P A R T I C U L A T E  CAUGHT 0 .0344  GKAHS 

. . . .  . . .  

UVERKIOE %aisiu@E FZACTION 0.000 
.............. . _. ............. - _  . . . . . . .  ~ ....... __ ................... 

O V E R K I D E ,  V t L O C l T V  0.0 CEtT PER SECUND 

~JIAMETER OF S T A C K ,  k X I T  2 . 9 1 0  FEET 

D I A M t T t K  OF S T A C K ,  SAMPLE POkT 2.910 F E t T  

P A R T I C L E  S I Z E  FLAG - M I X E U  

. . . . .  . . .  . . . . .  . .  - . .  

' , 21 
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K t GUC A 1  

C A L C U L A T  

UN I 

cjtu K E S U L T S  FEPUKT t413003 

T t x h S  L i f l t  Co. C L E B U A N ~  T C X A S  

ir3 L I M E .  K I L N  STACK ( I H R E C  TKAVERLES T A K E N )  

'TKCVERSE d 3  T C K k N  3 AUGUST 1972 1205 

20.31 FEKCENT h'PTEK 73.64, P E K C E ~ T  DRYGAS 

FOK CUMPARISOh ONLY B w 2 =  0.000 S P i C I F I C  G k A V I T Y =  0.923 A I R = 1 . 0 0  

S P t C I F I C  HEATS AT SARPLE P O I N T  TEMPEKATUKE B T U / L E  DEG. F 
H2U= 0 . 4 5 ~ 0  c 0 2 =  0 . i l U C )  02. 0.2224 CU= 0.24'92 
N 2 =  0.Z487 CGMBINED S P d t A T -  0.2776 

M u L k c U L A R  W k I G i i T  2b.71 D E N S I T Y  0.05779 L t i S / C U F T  

A V f K A G t  V E L C C I T Y  61.01 FEET P E R  S i C U N D  

M A S S  FL.OiJ K A l t  O.ll209531E U6 LtJS/HOUR 

VUL FLOW h A T i  0.1i396710k 07 C U F T l H O U K  

NOZZLE VOLbME Z6.t,67 C U B I C  F E E T  

k F F E C T I V E  S T A C K  H t l t i H T  104.3  FEET 

A L L O W A i l L t  € M I S S I Z h  KATE AT X M A X  2 6 . 0  LdS/HOIJK  

D€%NwIND L I S T A N C E i  X M A X  2376.3 FEET 

ALLOWAbLE E M l S S I [ l N  KATE, XEG.  IY P R O P .  L I N E  0.26033187E 0 2  L b S / H U U K  

P U L L U T 4 N T  MAS5 KATE, AkEA Y b T i C I  6.2ltl L B S / H O U 2  

C U N C E N T K A I I O N  0 . 2 8 2 2 7 s 2 3 t - 0 5  L H S / C U F T  

PULLUTANT M A S 1  RATE, CCINCENTRATIUN 5.475 L B S / H U U K  

Y t R C E N r  I S l ? K l h t T l C  114.0 PEKCENT 

POLLUTANT I A S S  YATES A V t i ( A C k D  5.838 LBSIHUUK 

DU W N W 1 N D i G >J C t N T 4 A 1 I E N  2 2.5 0 M I C K 0 G R A H S / C U B I C M E  'I E K 

2 2  



K E G U L A I I U N  1 

A V F ~ A G E  k E S U L r s  K t P U K T  N 1 3 0 0 3  

T t X A S  L l M t  CU. C L i Y U k r 4 t  .TEXAS 

-3 L I M E  L I L N  STACK ( T H K E E  T R A V t R S t S  T A K E N )  

TtMP, STALK 165. U t G K t E S  F A H d E N H E I l  

27.72 P t K C C N T  r ( A T E K  72.24 P t k C t N T  ORYGAS 

F O X  C b f i P A K i S O N  ONLY 6 w 2 =  0 .000  S P E C I F I C  GRAVITY.  0.517 A l K = 1 . 0 0  

S P E C I F I C  H L . A . T S  P T  S A Y P L ~  P U ~ N T  T ~ M P ~ ~ A T U R E  B r u I L t 3  U ~ G .  F 
HZU= 0 . 4 5 0 0  i J 2 =  0.2100 U 2 =  0 . 2 2 2 4  cu= 0 . 2 4 9 2  
N 2 -  0 . 2 G e 7  CGMHINEO S P 4 € A T =  O.i/94 

MOLECl iLA? n t l b h i  2 6 . 5 4  D E N S I T Y  0.05743 L d S / C U F l  

A V t K A G E  V t L C l C I T Y  6b.73 F E E T  PEK S € C U N G  

M A S S  F L O H  R b T t  U.1192481Yf Oh LEIS /HObd  

VOL f C ! h  d A T E  O.Lti76483Gt 07 CUFT/HUUR 

N U Z Z L k  V<JLb,F:k 2 7 . S S b  CUfiIC F k E l  

t F f k C T I V 5  S T A C t i  h t I G h T  100.7 F E c T  

A L L i l d P i I L i  c M I > S I n N  K A T E  A T  . < M A X  27 .3  L d S / h O U k  

DUWN:4lPiO b I S T A N C i i  X M A X  2435.4 F E E T  

ALLCIk;AI{LE t V l S S l t l N  k A T t ,  K E G .  1, P K U P .  L I N E  0.27271331E 0 2  L G S / H U U K  

PiJLLUTAN'r  P A S S  g A T t ,  A K k A  * . i r I U  b.  090 L BS / hUUP. 

C ClNC E N T k A T I CIN 

PULL!ITLNT H P S h  K A T E ,  CCJtvCENTKAl lOk 5.406 LhS/HLJUR 

P t K C t F l T  I h Q K I i u i T I C  111.1 P E k C t N T  

POLLUTANT M b S \  k A T f 5  A V f d A b t D  5.766 L d S / H U U *  

~ i ! d f . i ~ l N O  C O b L t N I R A T I G N  2 1 . 2 4  M I i K D b K A f l S / C U l j I C  M t T t K  

I 

0 .26% 6 3% 7 7 t -0 3 I. H 5 / C I J  f T 
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APPENDIX A 
TEXAS STATE D~:I1ARTI4RNT Or’ EFALTII 

A i r  P o l l u t i ~ n  Control Services 
620 h s t  53rd S t r e e t  

Austin, Texas 

Laboratory Report 

Sample: Texas Lime Compny 
Clcburne, Texas 

Laboratory b’ ACL 440 

Delivered By: John Key 

Description: Date:-Auaust 3. 191 2- 

Probe Wash, F i l t e r s ,  and Impingers 
fo r  pa r t i cu la t e  analysis 

- 

LABORATORY ANALYSIS 

Probe Wash 
Run Weight (gm) 

F i l t e r  Itnpinger 
Weight (a) Weight ( g m )  

Lime Kiln #1 

0.0113 0.0179 

0.0093 0.0136 

0.0069 0.0148 

Lime Kiln 83 

0.0122 0.0068 

0.0067 0.0064 

0.0079 0.0084 

0.0305 

0.0225 

0.0202 

0.0130 

0.0172 

0.0181 

24 
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i -  
APPENDIX B 

Texas A i r  Control ?kard 
3 100 Wc:t 1 ~ 1 t h  Xrret. 
A u s t i  11, T c m s  - 78/56 

I c e r t i f y  t h a t  the  above sample(s) &(are) representat ive of conditions 
a t  the t h e  of t h e  investigation- 

Signature 
T i t l e  -6 Asy,s 

PLANT OPERATIONAL STATUS (During the  sampling period)"" 

Process Percent Capacity Abatement Controls 
&E,' Sihtjn2Rj 

_I- 

L /MC /4N"ZNCTU&2 /OD 

Special  Conditions 

I c e r t i f y  t h a t  t h e  above statement is t r u e  t o  the  bes t  of my knowledge 
and bc l i c f :  

* To bc completed nnd acknow1d.gc.l by A i r  Control Progl'ati representat ive.  
%-E 'J'o be comp3.eted and acknowled.<,ed by platit; representat ive.  It i s  untlcr- 

stciod t h a t  al.1 t 5 e  above inrmmat ion  w i l l  be considcrcd confidcntial..  

25 



SAMPLING DATA ANQ PLANT OPERATIONAL STATUS 

Firm N a m e  ~~r~~ tHE . 
Iorat ion of P l a n t  .Truw 
Type of Operation U U H I  

SAMPLING DATA* 

Type of Sample Location Duration 

Fromg'm- t 0- 

From- t o  \2:4pc)w 
Fromig:g$aa t o l l :  04 ~q 

Special  Conditions&& 

I c e r t i f y  t h a t  'the above samplew &(are) representat ive of conditions 
a t  t h e  time of the  investigation: 

Signa 
T i t l e  

PLANT OPERATlONAL STATUS (During t h e  sampling period)** 

Process Percent Capacity Abatement Controls 
L,MC /q?rJLJF#icTdA= /oo w.er .$C/ZL/d,3L3i2 s 

Special  Conditions 

I c e r t i f y  t h a t  t he  above statement i s  t r u e  t o  the  bes t  of  my knciwledge 
and b e l i e f :  

*- To be completed and acknowled[;cd by A i r  Control Pruc;rm rcprcscritat iv:. 
*X. To bc conqileted a n d  acknowled~cd by pl.ant. r c p m s e n l a t i v e .  It  j s nndcr- 

s tood t h a t  a1.l t h e  abovc information will be consj.ilcrer1 c o n f i d c n t i s l .  




