
Background Report Reference 

AP-42 Section Number: 1 1.17 

Background Chapter: 4 

Reference Number: 46 

Title: Stack Measurements at Austin White 
Lime, McNeil TX 

Texas State Department of Health 

Texas State Department of Health 

October 1971 

EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.




Conducted by 
State Department of Health 

Air Pollution Control Program 



TABLE OF CONTENTS 

Page 

Introduction . . . . . . . . . . . . . . . . . .  1 

Conclusion . . . . . . . . . . . . . . . . . . .  1 

Background . . . . . . . . . . . . . . . . . . .  1 
Discussion of Data Reduction . . . . . . . . . .  1 
summary . . . . . . . . . . . . . . . . . . . . .  3 

Sample Calculations . . . . . . . . . . . . . . .  4 

Computer Printout . . . . . . . . . . . . . . . .  10 

AppendixA . . . . . . . . . . . . . . . . . . .  17 



Introduction 

In response t o  a request from the Compliance Group of the A i r  Pollution 
Control Services, Texas State Department of Health, stack samples were 
taken from the rgtarv kiln st& a t  Austin White Lime, McNeil, Texas. 
The object was t o  determine i f  t h i s  stack was i n  compliance with Regulation 
I of the Texas A i r  Control Board a s  defined i n  Appendix C of Regulation I. 
This regulation covers par t iculate  pollution. 
under a variance which had expired. A wet scru bber had been instal led t o  
control the particulate emissions as p a r t  of the conditions of the variance. 

The rotary k i l n  stack was 

Conclusion 

It i s  concluded tha t  the emissions from the rotary k i ln  stack a re  not i n  
violation of Regulation The average 
allowable emission ra te  ( f o r  three traverses) was 38.4 pounds per  hour. 
Actual emission ra te  (found by averaging the pollutant mass ra tes  based 
on area r a t i o  and concentration) was averaged for  the three traverses and 
found t o  be 4.9 pounds per hour. 

I .  of the Texas A i r  Control Board. 

Background Information 

These samples were taken on the l3 th  and 14th of October, 1971, by the 
Technical Programs group of A i r  Pollution Control Services. Mr. B i l l  
Harris, P.E., engineer, was i n  charge of the stack sampling team. 

Kiln operation i s  f a i r l y  continuous and no unusual peaks i n  the amount 
of pollution entering the air would be expected from t h i s  operation. 
ki ln  was  reported t o  be operating a t  lo& of i t s  capacity. 

There a re  additional stacks a t  t h i s  plant  t ha t  vent emissions from the 
hydrator units. These may require sampling a t  some future time. 

The 

Discussion of Data Reduction 

Data reduction has been performed on each traverse a s  though it were an 
independent t e s t .  Next, the resu l t s  from a l l  of the traverses fo r  t h a t  
stack (usually three traverses a re  taken) are averaged t o  give typical 
values fo r  each stack. The following major output items are calculated: 
Percent Gravity re la t ive t o  air, 

Weight, Density i n  l b l f d ,  Average 
lb/hr, Volume flow ra te  i n  ft3/hr, 

Effective stack height i n  fee t ,  Allowable emission ra te  i n  lb/hr, Pollutant 



1 "  
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Mass Rate i n  lb/hr, Percent isokinetic,  Downwind concentration i n  wg/M3. 
A computer printout showing additional output items and a l l  input items 
will be found i n  the "Computer Printout of Calculations" section of t h i s  
report. 

5ne traverse has been selected a t  random and all calculations for t h i s  
traverse a re  shown i n  de t a i l  (with units)  i n  the "Sample Calculations" 
section of t h i s  report. 
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Rotary Lime Kiln 
SUMHARY Oi" RESULTS 

Traverse 
TWO 

Average Percent Water 
Average Specific Heat 
Average Density of Stack Gas 
Averaae Velocitv 

Traverse Average 
Three Value 

Average $ 

I---- 
time I date 

Mass Flow 
Rate of 

Stack Height 
in feet 

Allowable 
Emission 
Rate in 
lb/hour 
(Based on 
100 w/M3) 

Pollutant 
Mass Rate 
in lb/hour 
(Based on 

Percent 
Isokinetic 

Downwind 
Concentration 
at Xmax 
!.l4/M3 

. ~ 

Downwind 
Distance, Xmax 
in fee t  

.ck T e q - r a t w  

Traverse 
One 

1454 - 1544 
101 13/71 

1.57 105 

127 

38.6 

8.2 

21.3 

3524 

2.45 x 10 6 

.16.1 
0.2753 BtuPlb OF 
0.06441 lb/ft3 

8.3 W s e c  

I 1054 - 1144 I 1430 - 1520 
10/14/7l 10/14/7l 

1.55 x 105 1.57 105 1.57 x 105 

127 126 127 

2.43 x 10 6 1  2.42 x 10 2.43 x 10 
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WE4 CAICULATIONS 

ROTORY KTLN 

Data collected while taking the first traverse will be used t o  show how the  
calculations were performed. 

Firc:C, t h e  percent of water is c-alculated: 

weight H@ 24.1 l i t e r s  
grams mole 

x 1wo Percent - - 18 grams/mole 
Water w e i g h t  H20 24.1 l i t e r s  Dry G a s  28.3 l i t e r s  

Blr=s mole + Volume ftJ T a p .  % 
18 grams/mole in  f t3  meter 

One hundred five and nine tenth grams of water were caught while sampling the 
dry gas volume of twenty seven and forty-eight hundredths cubic foot. 

l i t e r s  lo& 
Percent 18 lo57 gn mole x 24.1 mole 

105. l i t e r s  3 28.3 l i t e r s  530 % Water 
X 

546 OR . * ~ i & k E  x 24.1 mole + 27.48 ft X ft3 

15.8 % - - 
The percent 'dry gas is the complement, ,84.2 ' percent. 

Next, the orsa t  analysis and t h e  percent of water are used to calculate the  
molecular weight from a weighted average as follows: 

Molecular 
Molecular - (%)( weight ,)+ $ D r y  Gas 
Weight - of H20 100 

i=1 

+ 84.e ( Molecular - 15.8 - 18 Weight 100 100 

+ 0.0 x 28 + 0.790 x 

Note tha t  the numbers; 18, 44, 32, 28, 28; are the molecular weights of H20 
C02, 02, CO, N2 respectively. 
accurate to two significant figures only. 
02, CO, R2, the percent of which i s  determined f r o m  an Orsat Test. 

Molecular weight o f t h e  stack gas is considered 
Xi stands for one of the gases, C02, 

J li 
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Now, the-density i s  calculated from perfect gas l a w  considerations: 

- 

. .  

density 
in  lbs  = 
2 

i 

The buoyance term i n  the equation for effect ive stack height w i l l  require the 
heat capacity, or “specific heat“ of t he  stack gas, t h i s  i s  a l s o  found from a 
weighted sum. 
The equations and constants used below have been taken from “Chemical Process 
Principles” Part  11, second edition. 
each o f t h e  gases associated with the orsa t  t e s t .  Note that Ts  re fers  t o  the 
stack temperature i n  degrees Rankine. 

Specific heat i s  a Punction of temperature and molecular weight. 

Specific heat, Cp, i s  calculated for  

Cp for H20 = 0.4274 + 1.416 x 10-5(Ta) + 4.319 x lO‘B(Ts2) - 8.173 x lO-12(Ts3) 

Cp for C02 = 0.1208 + 18.03 x 10-5(Ts) - 5.864 x 10-8(Ts2) + 6.95 x 10-12(Ts3) 

Cp for  02 = 0.1902 + 6.304 x 10-5(Ts) - 1.726 x 10’8(Ts2) + 1.679 x 10-12(Ts3) 

Cp for  CO = 0.2401 + 0.7936 x 10’5(Ts)+ 1.364 x 10-8(Ts2) - 3.288 x lO-l2(Ts3) 

Cp for N2 = 0.2464 - 0.7442 x 10’5(Ts)+ 2.126 x 10-8(Ts2) - 4.199 x lO-l2(Ts3) 

Substi tuting the s tack temperature of 
Cp for  %O equal t o  0.450 
to 0.222 ; 
t h e  units are  Btu/lb°F. 
based on the orsat  test  and the percent of water present i n  the stack gas. 
for the  stack gas i s  found as follows: 

600 OR in to  the equations above gives 
, Cp for C02 equal t o  0.209 , Cp f o r  02 equal 

, Cp for  CO equal t o  0.249 , and Cp for N2 equal t o  0.249 
A weighted sum is now performed with weighting factors 

. Cp 
, 

$Dry i = 4  
(Cpxi) 

% X i  
s tack gas i = 1  100 

cp for = (.158 )( .450 ) + ( .842 ) (Om7 x 0.20.9 + 0.103 x 0222 
stack gas Btu 

+ 0.00 x 0.249 + 0.790 X 0.249 ) = 0.275 
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Average .velocity w i l l  be needed i n  the velocity term i n  the equation for  
effect ive stqck height and for  calculation of the t o t a l  gas emission rate  
(TGER). Average velocity for the traverse i s  calculated as follows: 

, AverPge 
Velocity = (85.48) x inches H f l  
i n  f t / sec  Molecular stack press. 

Weight inches Hg 

Note that the  "average" hp must be calculated by first taking the sum of the 
square roots of theAp 's ,  then dividing by the number ofhp ' s ,  and finally 

* squaring t h i s  number. 

. p.f' .21  .25 '  .27 I .26 I .26 .24 , .24  .23 .24 .20 

E ,458 . .500. .519 1.509 ' 1.509 .489 .489 .480 .489 .. 447 

The following table i s  presented to  shw these calculations: 

Sum of 4 p =4.89 

Now the average velocity is calculated: - 
Average = 85.48 x .835 , x  ,/ 6oo '239 = 5 feetlsecond Velocity 2a x 29.9 ~. 

Next, the Total Gas Emission Rate is calculated: 

/Dia f / \ 1 Aver. \ 

, 

I 
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The mass'flow ra te ,  &m, i s  equal t o  the product of the TGER times the density. 

= ( 2.45 x 10 6 cuf%/hr) ( .0643 lbe/cuft)  = 1.57b x 1051bs/& 

Effective stack height, He, can now be calculated from: 

He = H + O.l203(VeDe) + 2 .471 '~  lo4 & Cp (T-68) 

where He is  the effect ive stack height i n  fee t ,  H i s  the physical stack height, 
VeDe i s  the velocity and diwneter at the stack ex i t ,  Qn i s  the mass f low ra te ,  
Cp i s  the specific heat and T i s  the stack temperature i n  degrees Fahrenheit. 
(Note tha t  some stacks have a smaller diameter at the ex i t  than a t  the sample 
port. Velocity at the  ex i t  i s  equal t o  the  velocity a t  the sample port  times 
the square of the ra t io:  diameter a t  the semple port  divided by the diameter 
at the exi t . )  
These resu l t s  are now substi tuted in to  the equation for  effect ive stack height. 

The units are  tdose tha t  have been used i n  the above calculations. 

, x  .275 ( 140 -&) 

The allowable emission rate* 
2.394 x 10-3. 

For th i s  example: 

allowable 

x 5.42 ) + 2.471 x x 1.57 x lo5 
= 127 ' fee t  

(based on 100 pg/M3 w n d )  i s  equal t o  He2 times 

= ( 127 l2 x 2.394 x 10-3 = 18.6 lbs/hr emission 
ra te  a t  
X max 

X max i s  the damwlnd distance fo r  which the concentration "dcnmiind" i's 
theoretically maximum, consequently the allowable emission ra te  at t h i s  
point i s  minimum. 

1.143 X max = 13.9 He 

* Allowable emission ra te  i s  defined i n  Regulation I appendix C ,  page I-C1)of the 
Texas A i r  Control Board. The constant, 2.394 x 10- s , corresponds t o  tha t  
downwind distance fo r  which the curve on page I-C5 of Regulation I changes 
from a ver t ica l  s t ra ight  l ine  t o  a curved l ine.  ' A t  t h i s  point,  X, d&nwind 
distance, is equal to 13.9-He1.l43. 
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The pollutant mass r a t e  wi ' l l  now be calculated by the area r a t i o  method ( M a )  
and by the concentration method (PMRc). F i r s t ,  the area r a t i o  i s  calculated: 

7 4 Area Stack = 22.89 ft2 
. .3.41 1 0 - 4 ~ t *  

= 6.712 x 10 Area Nozzle 

Now the  pol lutant  mass r a t e ,  PMR-a,, can be calculated: 

ams particulate, caught] PMRa= - An 9 hours x 453.6 gm/lb As x l@ 

4 

50 hours x 453.6 grams/lb 
grams) - - 8.9 lb/hr 

6.712 x 10 (0.0499 PMRa = 

60 
Calculation of pol lutant  mass rate, based on concentration (PMRc) requires 
calculation of the concentration i n  the  stack: 

grams par t icu la te  caught 
Vol. through nozzle Concentration, c L 1 x 453.6 gm/lb a stack cond. 

., 

Before the concentration can be calculated,  
stack conditions must be calculated as follows: - the  Glume through the nozzle at  

'Pm 
cond. Tm PS 

x -  Vol. meter TS . .  - 
9" 

Vol .  through = 
nozzle Dry Gas Fraction 

. -. - ,-, L\ 

Vol. through - - 27..48 . f t3  x' 600 OR x 29.9 i n  Hg =35.% ft 3 .  
noczle .842 X 546 % x 29.9 i n  Hg 

Now the  concentration is:  

= . 0.3067 10-5 1b/ft3 , c =  0.0499 pm 

35.86 f't3 x 453.6 p / l b  . - 
and the  pollutant mass r a t e  ( m c )  can be calculated as follows: 

PMRc = 7.5 lb/hr 
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The aver.&e pollutant mass rate is found from: 

a 8.2  lbsfhr 
8.9 + 7.5 

2 - - Aver. &a + P M R ~  
P M R '  z 

?ercent isokinetic i s  the ratio'of PMRa t o  PMRc: 

119 % Percent = 106 x PMRa = 100 x 8.9 =. 
Isokinetic PMIiC 7.5 

For this. example, the downwm d concentration w i l l  be calculated from the 
pollutant mass rate based on the average pollutant mass rate. 

Rate . . 

'! 
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A U S T I N  WHITE L I M E  HCNEIL ,TEX;  

R O T A R Y  K I L N  S T A C K  3 T R A V E R S E S  T A K E N  

BAROMETRIC P R E S S  29 .900  INCHES MERCURV A B S O  
____ -_ _- 

PRESS;  DRVGAS METER 29'.900 I N C H E S  MERCURY A R S b  

___ ____ - ~~...  .. __-__ ~ __ 
MASS O f  WATER C A U G H T  105.9 GRAMS 

M A S S  O F  P A R T I C U L A T E  C A U G H T  0.0999 G R A N S  

S I L I C A  G E L ,  Y n I S T l J R E  F R A C T I O N  0.000 

O V E R l D E r  V E L O C I T Y  0.0 F E E T  P E R  SECClhlD 

D I A M E T E R  OF STACK; E X I T  5 . 4 ' 2 ' F E E T  

--- 
.- ____ .. . 

__ __ __ . -__-_____ - _ _ _  .. -___ 



. .  
( i--.- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _- _ _  .... -- 
! -_ 
-- ....... ........................... CA.L€!_! C.L?'J OrJ..RE.4_Ub.'Ts.-R.Er.eR_TlrlleOT 

... ... __ .... - __ -__ 
A U S T I N  W h l T E  L I M E  MCMEILITEX; 

R l r T A R Y  K I L N  S T A C K  3 T R A V E R S E S  T A K E N  

T R A V E R S E  NO; 1 WAS T A K E N  OCTOBER 1311971 2 1 5 4  fii--- 
___^_ ________ __ 

.......... ...... ___..~.. --- -__ ~ 

A L L O W A B L E  EMISSION RATE, REG, I I  PRI1P; L I N E  0'.3855294ai 02 LflS/tiClUR 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............... .--..-.--.------...-.-----.-.--.._~....---___.____.._._________-i . 

P O L L U T ~ N T  M A S S  R A T E ,  A R E A  RATIO 8;.9 CBS/HUIIR - 
C flbmR-14 0 .30669  3 3 5 E -0 5 L 8 5 / C U F T -.) e c G p 

................ ............ ...... - 
P O L L U T A N T  MASS RATES C f j N C E N T R b T I O N  7.5 L B S / H V U R  

PERCENT I S O K I N E T I E  119;O P E R C E N T  
I .  ______..__. .................... ~ ......................... __ ..c-._..__._.. ..... 

. .  
, .  P D L L U T A V T  PIASFXATES ~ V F R A C E D  8;2 LRSIHDUR . .  

..... . _. . .................--.......-...-.-.-...._I 
DOWlJJIND C O N C E N T R A T t Q N  21.32 M I C R D G R A H S / C U R I C  HETER 



R O T A R Y  K I L N  STACK 3 T R A V E R S E S  T A K E N  

T I M E  R E O ,  FOR T R A V E R S E  5 0 , O O  M I N U T E S  

B A R O M E T R I C  P R E S S  29.90Q I N C H E S  MERCURY A B S 0  

_ .- __-.-____ 
 PRESS^ S T A T I C J  S T A C K  0,000 I N C H E S  WATER GAGE 

~ _ _  ................ ___._ ...... ~ 

TEMP, S T A C K #  A V E R 4 C E  140, 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 U  0,107 02s Oil03  CLlO o *ooo  N2= 0.790 
- 

A R E A  OF NOZZLE 0;341Er03 S P U 4 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  0,835 
-. . . 

D I S T A N C E  TO M A R E S T  PRUP, L T N E  iono';o FEET 

PHYSICAT S T A C K  HEIGHT 100.0 F E E T  
__ ___ .... 

SAFIPLE V O L U M E J  D R V G A S  METER 28.90 C U B I C  F E E T  
.......... .. ._ __ ... .... 

M A S S ~ R F .  W A T E R  CAUGHT 127.3 CRAMS 

MASS OF P A R T I C U l A T E  C A U G H T  0,0253 GRAMS 

S I L I C A  GEL, M O I S T U R E  F R A C T I n N  0.000 
. . . .  ..... __ . ______~ . . ~. -- 

~ ~ - __ ~ _ _ _ _ ~  -. . 
O V E R I C E r  V E L O C I T Y  6.0 FEET.  P E P  S E C O N D  

D I A M E T E R  tlF STACK; E X I T  5.42 FEET 

D I A I l E T E R  O F  STACK, S A V P L E  P f lRT  5.&2 F E E T  

P A R T I C A L  S I Z E  F L A G  M I X E U  

__ ~. . ~ ~~. . .. 

. . . . . . . .  .. ... ~ _ _ .  ~ ----_ ~ ._ - 

.... . .. .- .. - ....... ........ 
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.03'? . 32.7 7 5  

.0;17n5 
'2.46 

9.U6 
... . . .  . . 
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~- . . . . . . . . . . .  _ _ _  C A b C U b A T I O ! ~  R.ESULT.S- P_EPgRT..Nb3-;)V3L . . . . . . . . . . . . . . . .  

............... . . . . . .  __ .. .......... ___----- 
A I J S ' T i b l  W H I T E  L I M E  MCVEIL,TEX', 

R O T A R Y  K I L N  S T A C K  3 T R P V E R S E S  T A K E N  

T R A V E R S E  YO', 2 WAS T A K E N  O C T n B E R  1 4 ~ 1 9 7 1  10154 PI"  
..... .~ 

SPECIFIC HEATS A T  S h M P L E  P O I N T  T E M P E R A T U R E  B T U / L F  DEG.  F 

......... . . .__- ._-- . . . .  -~ , ..... 
PC~LCUTANT M A S S  RATE, A R E A  RATIG 4;5 L B S / W u ? I R  

C 0 1 ~  C EN 1 P. A T I n N 

P O L L U T A N T  M A S S  RATE, C O N C E - l ~ T R A T I O t l  3.5 L E S / W L J P  

0 ', 1 4 3 0 3 9 9 4 E - 0 5 L B 5 / C IJ F 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 F D  4 . 0  LRS/HOUR 

....... ........... ... ..... - 
DOWN N I N 6 C OW C 
_. .. . . . . . . . .  - . . .  ~ . ..... .- __ ~. 



I .  

__ __ 
A U S T I N  N H I T E  L I M E  ~~CFJEILITEX’,  

R i l T A R Y  K I L N  STACK 3 TRAVERSES TAKEN 
-_ -__- -.__ 

TRAVERSE NO;3 WAS T A K E N  OCTOBER 14r1971 2130 Pf l  

T I Y E  R E Q ,  FClR T R A V E P S f  40.00 M I N U T E S  

E A R f l M E T 4 I C  PRESS 29,900 I N C H E S  MERCLIRV ABS0 

PRESS; PRYGAS M E T E R  29,900 INCHFS YERCURY A B S 0  
___ 

P R E S S I  5 T A T I C ;  STACK 5.000 I N C H E S  WATER GAGE 

PRESS DROPS, PITOT TUBE I N C H E S  WATER GAGE 
- ---O.L~ OD _ d . 2 4 R O L 2 . 8 a _ _ _ 4 _ L 2 ~ - ~ . 2 6 ~ 0 1 2 . 4 0 ~  _- 

01260 0 ; 2 3 0  0 . 2  2.0 0.190 , -- __ 
T E V P J  A H B I E N T  76;  DE GP EE s FAHP E N H E  17 

TEMP, DRYGAS M E T E R  82. DEGREES F A H R E N H E I T  

TEMP, S T A C K 8  AVERAGE 1 3 S a  DEGREES FAHRENHEITp ’ 
_~.__..___ ___ ~ _ _ ~  

_ _ ~  ~ _~___ 
O R S A T  - A N A i T S i S f  C 0 2 0  0,107 02- 103 cue  01000 142s 0 . 7 9 0  

AREA U F  N n Z Z L E  0;341E-03 SQUARE F E E T  
~ ~ __ ~ __- 

PITOT TUBE CALIR F A C T O R  0.833 
-_ . . ~  ~ ~.___ 

D I S T A M C E  TO NEAREST PROP. L I N E  lO00:O F E E T  

P H Y S I C A L  STACK H E I G H T  l O O a 0  F E E T  ~ 

__ ~ ___ -_ __ 
SAMPLE L’CILUME, DRYGAS .METER 28.05 C U B I C  F E E T  

MASS OF WATER CAUGHT 105.0 CRAMS 

M A S S  @F P A R T I C U L A T E  CAUGHT 0.0145 CRAMS 

S ! i I C A  GEL, M O I S T U R E  F R A C T I O N  0.000 

O V E R I D E )  V E L O C I T Y  0.0 F E E T  PER SECObO 

D I A M E T m F  STACY, E X 1 1  5.42 F E E T  

D I A M E T E R  O F  STACK; SAMPLE PORT 5.42 F E E T  

.... 

-__I_ .- 

-- ______ __-- 

1 
! 

__ .__; 
I 

.~ ~ - 

i __ _____--__ . . . . __ - ... _- - 
PARTICAL SIZE F L ~ C  MIXED 



____I_____ ........... - 
A U S T I N  WHITE L I M E  MCNEILITEX', 

ROTARY K I L N  STACK 3 TRAVERSES T A K E N  

TRAVERSE N0;3 W A S  T A K E N  OCTO@ER 1 4 8 1 9 7 1  2:30 P N  
___ -- _____-_ 

N O Z Z L E  Vi lL lJNE 3 6 1 3 6 3  C U Q I C  F E E T  

E F F E C T I V E  STACK H E I G H T  1 2 5 , l  F E E T  
~ _ _ _ _  -_ 

DOWNWIND DISTANCE;  XMAX 3 4 9 8 , 6  FEET 

ALLOWABLE E M I S S I O N  RATE, R E G ,  11 PROP; L I N E  0.3806373SE 02 LSS/HC;UP. 
- ~ _____ ____--- 

__ .... .- - 
P O L L U T A N T  M A S S  RATE, AREA K A T I O  2 ; 6  LBS/HoIJH 

CONCENTRATLON 0 3 8 7 7 2 9 2 3 9 E - 0 6  L B S / C U F T  Y -  /,I4 3: ';-.q 

__ . . 

P O L L U T A N T  MASS RATE, COMCENTRATIUN Z 1 1  L P S I H O U R  

PERCENT I S O K I N E T I C  1 2 2 . 1  PERCENT 

P O L L U T A N T  MASS R A T E S  AVSRAGED Z ; 4  LBS/HOUR 

00 W N W I N D C ObIC E N T  R A T 1 ON 6.19 H I C R O G R A k S I C U B I C  M E T E R  

. ... __-- __ -____ 

......... . ~ _ ~ _ _ . _ _ _  __ 

. -_ .~ 
I___ 



, 7 

., . 
--- I- _ _  

Rf'TARY K I L N  STACK 3 TRAVERSES T A K E N  

16,19 PERCENT WATER 83.81 PERCENT DRYGAS 

FOR-COMPARISON ONLY BW2a 0.000 S D E C I F I C  G R A V Y T Y s  0 .973  hIRnl.00 

S P E C I F I C  H E A T S  A T  SAMPLE P O I N T  TEMPFRATURE B T / L B  D E C ,  F 
___ 

H 2 R n  ( ~ 4 4 9 1 3  C n l s  0.2092 02: -1 cos 0.2 490 
N Z u  0,248? COMBINED SPHEAT. 0',2753 

- __-__ __- 
MOLECULAR WEIGHT 28.16 D E N S I T Y  0.06441 L B S / C U V T  

AVERAGE V E L O C I T Y  Z9;29  FEET PER SECUND 

MASS FLOW R A T E  0.15666244F 06 L B S / H O V R  

VPL FLOW R A F  0 , 2 4 3 2 1 8 4 0 E  0 7 C U F T I H O U R  

N Q Z Z L E  VOLUME 36,363 CUdIC F E E T  

E F F E C T I V E  STACK H E I G H T  126.6 FEET 

ALLOWABLE E M I S S I O N  R A T E - A T  XMAX 38;4 LBS/HOUR 

DOWNWINO DISTANCE;  XMAX 3514.5 F E E T  

ALLONABLE EMISSION RATE,  REG. 1 1  PROP; L I N E  0 . 3 8 3 6 5 9 9 7 E  02 L k S / H O U #  

_______-.-- __________ 

_____ __.__ _._____-__ ............. 

-~ _ _ ~ .  - __ _______ 

- 
_- ..... ~ ....... __ 

PBLLUTAI. IT MASS RATE, AREA R A T I O  5;4 LBS/HOUR 
.. .... ~ ................ 

C O N C E N T ~ A T I O N  0;17915418E-05 L B S / C U F T  

POLLUTAfJT  M A S S  RATE, C O l E N T R b T I O N  4 . 4  L B S I H f l l l R  

PERCENT I S O K I N E T I C  123.8 PERCENT 

POLLu-T4NT M A S S  R A T E S  AVERAGSD 4',9 LRS/HOUR 

DOWN W I '4 0 C O!lC E NT RAT I ON 

........................... 

............ _ _ _ _  .............. 

1 2 . 6 4  E! I C R I I G Q  AM 5 / CUB I C M E  T E R 



AWENDIX A 

Texbs Air Control Bozrd 
West 49t'n St ree t  

Austin, Tcxzs - 76756 

Dete 

SM3LSNG DhTA AED PmT OPSRATIOWL STATU" . 
e 

. .. . *  
SMPLll'IC DSTA* 

Type of S q l c  . Location . Duration 

I ce r t i fy  t'uat t'ne above sax?le(s) is(=) representetive of conditicns 
at ' thr? t i m e  of t he  invkstizetton: 
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PLANT OPZFATIOZ<AL STATUS (Curin5 t'ne sampling period)** 
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BASIS FOR REVISIONS TO SECTION 8.18; PHOSPHATE R O C K  PROCESSING 

1 .0  Introduction 

The current  AP-42 Section on  Phosphate Rock Processing has not been re- 
vised since e a r l y  1972. 
- t ion ,  Vol. 111, 2nd ed . ,  Sources of Air Pollution and Their Control by 
A.  Stern ( E d . ) ;  unpublished data from phosphate rock preparation plants  in  
Florida by Midwest Research I n s t i t u t e  (June, 1970) and a n  EPA internal  
document on control of f l uo r ide  emissions. More recent and extensive infor-  
mation i s  now ava i lab le  in  a Draft Background Information Document f o r  
Proposed New Source Performance Standards f o r  Phosphate Rock Processing 
(September, 1 9 7 9 ) .  This document discusses  the v a r i o u s  processing steps 
used, quant i f ies  and character izes  emissions from these processing s teps ,  
and  discusses ava i lab le  control technology. This document was used t o  
revise  and expand the  process descr ip t ion ,  t he  discussion of  emissons and  
controls ,  and the emission fac tor  tab le .  These revis ions a r e  discussed i n  
the following sect ions.  

I t  i s  based on the  following references:  Air Pollu- 

2.0 Process Description 

The current  AP-42 process descr ip t ion  f o r  phosphate rock processing i s  
I t  does not include a process flow d ia-  

The Background 
very br ief  (only four l i nes  long) .  
gram, and discusses only processing s t eps  f o r  Florida rock. 
Information Document was used t o  expand t h i s  descr ipt ion and t o  prepare a 
process flow diagram. 
t ion ,  dryinglcalcining, grinding, and ground rock t r ans fe r .  Calcining i s  
n o t  discussed i n  the  cur ren t  AP-42 descr ip t ion ,  b u t  i s  a necessary process- 
ing s tep i n  the treatment of rock mined i n  North Carolina and i n  the Islestern 
reserves. Rock from these reserves had a higher organic content than Florida 
rock, and  must be calcined t o  dr ive o f f  these organics while Florida rock 
can simply be dr ied.  

The major processing s teps  discussed a r e  beneficia- 



3 . 0  Emissions and Controls 

The discussion of emissions and con t ro l s  in  the  cur ren t  AP-42 section 
i s  a l so  very b r i e f .  
t h i s  discussion. Emissions from the  major processing steps a r e  discussed in  
the  revised section..  
emissions i s  given. Pa r t i cu la t e  control  equipment used t o  control emissions 
from the various processing steps and typical  control e f f i c i enc ie s  a re  a l so  
discus sed. 

The Background Information Document was used t o  expand 

A p a r t i c l e  s i z e  d i s t r i b u t i o n  f o r  dryer and ca lc iner  

4 .0  Emission Factors 
Emission f a c t o r s  f o r  drying and grinding were revised and f ac to r s  f o r  

calcining were developed according t o  information i n  the d r a f t  Background 
Information Document. The f a c t o r  f o r  t r a n s f e r  and s torage was not changed, 
since the cur ren t  f a c t o r  was reported and referenced i n  the BID. 
beneficiated rock i s  commonly stored i n  open p i l e s ,  b u t  dried and ground rock 
i s  normally stored i n  enclosed s i l o s  o r  b i n s .  
s i l o s  a r e  f requent ly  cont ro l led  by f a b r i c  f i l t e r s .  The  ex is t ing  and revised 
emission f ac to r s  a r e  compared in  Table 1.  

!*let 

Emissions from the .storage 
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