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I. INTRODUCTION 

On June 5 and 6, 1973, Environmental Science and Engineering, 

Inc. o f  Gainesville, Florida, conducted particulate emission tests 

on several stationary sources at Basic Magnesia, Inc. in Port St. Joe, 

Florida. 

The following five sources were tested: No. 1 MgO Calciner, 

No. 2 MgO Calciner, No. 3 MgO Calciner, Periclase Kiln, and ESP 

Outlet Dryer Kiln. There are bag collectors (fabric filters) on all 

three MgO Calciners, and an electrostatic precipitator on the Dryer 

Kiln. The Periclase Kiln does not have a control device at this time. 

An EPA sample train and a Florida sample train were operated 

simultaneously at each source in order to compare test methods. 

methods are described on page 16, "Sampling and Analytical Procedures." 

A schematic diagram of each sample train i s  also included. 

Both 
., 

Two 1-hour tests were conducted simultaneously, with the EPA 

and Florida trains, on each source while the plant was operating nor- 

mally. 
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11. SUMMARY OF RESULTS 

Summarized results of the particulate emissions are shown in 

Tables 1 through 10. Complete test results are included in  Appendix A. 

Insoluble particulate refers to the sampling train catch that 

was filtered on a glass fiber filter, and the soluble particulate re- 

fers to the residue remaining after evaporating the filtrate at 212'F. 

The "Florida" particulate sampling method used is described in 

the Florida Department of Pollution Control's "Standard Sampling Tech- 

niques and Methods of Analysis for the Determination o f  Air Pollutants 

From Point Sources." 

The "EPA" sampling method used is described in Method 5 of the 

Federal Register, Vol. 36, No. 247. December 23, 1971. 

. .  
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i 
T E S T  !IO - 73033002 
PLAUT - B A S I C  ?IAGIll?SIA PO.?T ST. J0,T. FLA.. 

I 
~~~~ ~ ~ . .. . . . - 

SOL'.?CC - 110. 1 MCO CALCII?l?D ( E P A  T R A I r l )  
TYPZ O F  PLAIIT - !iA?IUFACTU2?II?G MAGIIFSIUN OXIDE 
C 0 7 T R O L  C(?UIPI!.SI?T - BAG COLLECTORS 

i 
POLLUTAIlTS  SAA'PLCD - P A R T I C U L A T E S  ' 

5 

Fi l ter  lb/hr 
I Front Half lb/hr 
'.~ Back Half lb/hr 

Totals lb/hr 

6.49 3.62 
3.51 13.87 
1.62 0.66 

.' 18.15 
/ 

11.61 
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T E S T  I10 - 7 3 0 3 3 0 0 2  
PLAN? - B A S I C  3 A G J E S I A  PORT ST. JOT, F L A .  ._ 
SOU.?CE - zV0. 2 JIG0 C A L C I K E R  ( E P A  T F A I ? ? )  

Ig TYPC OF PLA!?T - ~ I A N U F A C T U R I I I G  JIACiICSIUN O X I D E  
COtlTPOL I?C'UIP:.!E;iT - BAG COLLECTORS 
POLLUTArITS SAIIPLED - P A R T I C U L A T E S  

1 G  
1: 
10 
I9 
2 0  
21 
22 
2 3  
2 '1 
2 5  
26 
27 
2 0  
29 
30 
3 1  
3 2  
33 

F i  1 ter  lb/hr 
Front Half 7 b/hr 
Back Half lb/hr 
Totals 1 b/hr 

3.54 1.81 
3.99 13.28 ~ 

1.69 _ _  1.69 
9.21 16.79 

4 



1 
T E S T  rio - 7 3 0 3 3 0 0 2  
PLAi?T - B A S I C  ? ~ l A G I l E S I A  PORT ST. JOE. F L A .  
SOllRCE - 110. 3 ItGO C A L C I f I E P  ( E P A  T R A I ? l l )  
T Y P E  OF PI,PNT - MANUFACTURING XAGIIESIU:,' O X I D E  
COIJTROL CQllIPI.!c?IT - BAG COLLECTORS 
POLLUTAI?TS SA;!PLE:D - PA.'?TICUABTES 

I 
. .  

Fi 1 t er  1 b/hr 
Front Half 1 b/hr 
Back Half 1 b/hr 
Totals 

2.07 0.86 
28.73 8.09 
4.89 . 4.49 
35.69 ' 13.43 



I 
T E S T  !IO - 7 3 0 3 3 0 0 2  
PLAIJT - B A S I C  I!AGNl7SIA PORT S T .  J O E .  F L A .  
SOURCE - PEEJICLASE X I L N  ( E P A  T R A I J I )  
T Y P Z  OF P L A N T  - MA?IUFACTURING MAGIIESIUM OXIDE 
COfIT.901, EQllIP!.lENT - 

I 
.I POLLUTA!lTS SA!.!PLED - P A R T I C U L A T E S  
I .  . .  

Filter 1 b/hr 
Front Half lb/hr 
Back Half lb/hr 
Totals lb/hr 

21.58 20.23 
476.57 348.53 

24.68 11.27 
522.83 : ,380.04 



I 
I 
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T E S T .  PJO - 7 3 0 0 3 0 0 2  
PLAUT - B A S I C  t!AC??i?SIA PORT S T .  JOE. F Z A .  . - ~ -~ 
SOURCE - C S P  OUTLET DRYER ( E P A  TRAIT?)  
TYPE O F  PZAllT - I!AI?UFACTURING EIAGIIESIUM O X I D E  
COI!T.?OL E'QllIPIfE!??' - E L E C T R O S T A T I C  P R E C I P I T A T O R  

Fi 1 ter lb/hr 
Front Half lb/hr 
Back Half lb/hr 
Totals lb/hr 

9.30 5.96 
2.27 . 1.14 

71.79 10.39 
83.36 17.49 

9.30 5.96 
2.27 . 1.14 

71.79 10.39 
83.36 17.49 
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T E S T  NO - 
PLAl lT  - R P S I C  bfAGI1ESIA PORT S?. JOE:. F L A ;  

I 
~~ ~ ~ . -  

SOUilCE - I I O .  1 h'GO CALCIIJER ( F L A  TRAIII )  
T Y P E  OF PLANT -. MAA'UFACTURIIIG MAGNESIUM O X I D E  
CON?':?OL EQUIPF.?ENT - B A G  COLLECTOR , 

POLLUTAIITS SA!.!PLED - P A R T I C U L A T E S  
I 
c: 

',, Filter lb/hr 
Insoluble lb/hr 
Soluble lb/hr 
Totals lb/hr 

0.17 0.28 
0.28 :, 0.37 

18.62 i 19.66 
19.06 20.30 



. '. 
gpgf'(7-:CS? n/!n4 I 

I T E S T  ;IO - 
PLAll? - B A S I C  ~ ~ 1 A G l l E S I A  PORT S T .  JOE.  P L A ;  
SOURCE - I I 0 .  2 ??GO CALCIll.?l? (T'LA T R A I I ! )  
T Y P E  O F  PLLI.!T - .  MAIIUFACTURIIIC !lAGNES.lUFl O X I D E  
COI?TROL ZQUIP!!Et?T - B A G  COLLECTORS 
POLLUTANTS SL?!?LED - P A R T I C U L A T E S  ' 

\.< Fi l ter  lb/hr 
Insoluble lb/hr 
Soluble lb/hr 
Totals lb/hr 

0.08 0.03 
4.47 . . 0.23 

12.09 1 . 11.60 
16.65' 11.86 



TEST NO - I PLANT - R A S I C  FIAGIIESIA PORT S T .  J O E .  F L A ;  
SOURCE - 110. 3 MCO C A L C I C E R  ( F L A  T R A I I I )  
T Y P E  C F  PLAI?T -.  MANUFACTURIIIG MAGlIESIUl.4 O X I D E  
C0:lTROL PQUI€'F!EIl," - B A G  COLLECTORS 
PO1;LUTABTS SA!':?LZD - P A R T I C U L A T E S  i' 

Filter lb/hr 
.\ Insoluble lb/hr 
' Soluble lb/hr 

Totals lb/hr 

1.90 0.14 
3.92 1.22 
69.66 . 53.58 
75.48 . ' 54.94 



T E S T  t / O  - 
PLA,?T - B A S I C  ?.IAGPJESIA PORT S T .  J O E .  FLA'. 
SOURCE - P E f l I C L A S E  XILI l  ( F L A  T R A I T ] )  
TYPE OP PLAA'i" - MANUFACTURIA'G MAGNESIUM O X I D E  
COUYROL FQUIPEIEIIT - 
POLL U i" A I1 TS 

I 
SAMPLED - PAR T I  CU L A T ES 

'5 Filter 1 b/hr 
Insoluble lb/hr 
Soluble lb/hr 
Totals Ib/hr 

8.77 9.47 
408.75 . .' 243.72 
178.45 " 119.92 
595.96 373.11 



I 
T E S T  ?IO - I PLA7IT - B A S I C  M A G N S I A  PORT S T .  J O E ,  F L A .  - 
SOIIRC'.' - ESP OUTLET D R Y R  ( F L A  T .?AIN)  
TYP.? O F  PLANT - ?~fAIlUFACTURIl lG F?AGIlESIUM O X I D E  
CO!ITROL ,PQUI?I?ENT - E L E C T R O S T A T I C  P R E C I P I T A T O R  
POLLUTAPITS SA!IPLZD ' -  PA.?TICULATES i 

Fi 1 ter lb/hr 
Insoluble lb/hr 

' Soluble lb/hr 
Tota 1 s 

0.28 0.76 
0.56 1.79 

192.15 .. 137.22 
193.00 / 139.77 
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I1 I .  SAMPLING AND ANALYTICAL PROCEDURES 

Samplinq Procedures 

Prior to  performing the actual emission t e s t s ,  certain pre- 

liminary stack parameter d a t a  had t o  be determined. 

d a t a  included the stack diameter, number of sampling p o i n t s ,  stack 

gas velocity, stack gas moisture, and stack gas temperature. 

T h i s  preliminary 

The following "Florida" sample t ra in  was used for  the parti-  

culate t e s t s  for  the three MgO calciners, the periclase kiln and 

the lime kiln: stainless steel  nozzle; stainless steel probe; poly- 

ethylene t u b i n g ;  two Greenburg-Smith impingers, each w i t h  100 m l  of 

d i s t i l l ed  water; a dry impinger; a glass-Tiber f i l t e r ;  a n  impinger 

w i t h  200 grams of s i l i ca  gel; a f lexible  sample line; an a i r - t i g h t  

vacuum pump; a dry-test metcr; and a calibrated or i f ice  w i t h  an 

inclined manometer (see Figure 1) .  

The following "EPA" sample t ra in  was r u n  simultaneously w i t h  

the "Florida" t ra in  for particulate testing on a l l  sources: 

less  si.eel nozzle; 

partmsnt containing a miniature cyclone and a glass Gelman f i l t e r  

apparatus; two Greenburg-Smith impingers, each w i t h  100 m l  of d i s -  

t i l l e d  water; a dry impinger; an impinger with approximately 200 

a s t a i n -  

glass-1 ined, stainless steel probe; heated com- 

grams of s i l i ca  ge l ;  a f lex ib le  vacuum l ine  (umbi.lica1 cord); an 

a i r - t i g h t  vacuum pump; a dry-test meter; and a calibrated or i f ice  

w i t h  an inclined manometer (see Figure 2) .  

'I 
#I 
I 
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A n a l y t i c a l  Procedures ( F l o r i d a  Train), 

The p a r t i c u l a t e  sampling t r a i n  between, and i n c l u d i n g ,  t h e  

s t a i n l e s s  s t e e l  nozz le  and t h e  f i l t e r  ho lder  was r i n s e d  w i t h  d i s -  

t i l l e d  water.  The r i n s i n g s  p l u s  t h e  used impinger water  were p laced 

i n t o  a con ta ine r  and sealed. 

The conten ts  o f  each c o n t a i n e r  were f i l t e r e d  th rough a g lass -  

f i b e r  f i l t e r .  T h i s  f i l t e r  p l u s  t h e  one used i n  t h e  sample t r a i n  

f i l t e r  ho lder  were d r ied ,  des iccated,  and re-weighed. 

weight  was c l a s s i f i e d  as  i n s o l u b l e  p a r t i c u l a t e .  

T h i s  g a i n  i n  

The remaining f i l t r a t e  was evaporated a t  212OF i n  a t a r e d  

beaker, then des iccated and weighed. T h i s  weight  ga in  was c l a s s i -  

f i e d  as ,soluble p a r t i c u l a t e .  

A n a l y t i c a l  Procedures (EPA T r a i n l  

Sample recovery  was accomplished by t h e  f o l l o w i n g  procedures: 

1. The p re - ta red  f i l t e r  was removed f rom i t s  ho lder  and 

p laced i n  Conta iner  No. 1 and sealed. 

2. A l l  sample-exposed sur faces  p r i o r  t o  t h e  f i l t e r  were 

washed w i t h  acetone and p laced i n t o  Conta iner  No. 2 and 

sealed. 

3. The volume o f  water  i n  t h e  f i r s t  t h r e e  impingers was 

measured and then p laced  i n t o  Conta iner  No. 3. 

4. Acetone and water r i n s i n g s  o f  a l l  sample-exposed sur- 

faces  between t h e  f i l t e r  and f o u r t h  impinger  were p laced 

i n t o  Conta iner  No. 3 and sealed. 

16 



5. The used s i l i c a  ge l  f rom t h e  f o u r t h  impinger  was t rans -  

f e r r e d  t o  the  o r i g i n a l  t a red  con ta ine r  and sealed. 

The f i v e  sample con ta ine rs  were analyzed accord ing  t o  t h e  

f o l l o w i n g  procedure: 

1. The conten ts  o f  Conta iner  No. 1 were t r a n s f e r r e d  t o  a 

ta red  g lass  weighing d ish ,  desiccated, and d r i e d  t o  a 

cons tan t  weight.  

2. The acetone washings f rom Container No. 2 were t rans-  

f e r r e d  t o  a ta red  beaker and evaporated t o  dryness a t  

ambient temperature and pressure. 

cated and d r i e d  t o  a cons tan t  weight.  

The impinger  water  a long w i th  t h e  acetone and water  r i n s i n g  

o f  t h e  "back h a l f "  f rom Container No. 3, were evaporated 

a t  212OF, and then t h e  res idue  was des icca ted  and d r i e d  t o  

a constant  weight.  

The used s i l i c a  g e l  was weighed t o  t h e  neares t  gram. 

They were then  des ic -  

3 .  

4. 
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I 
#4?1T-. 3 A S I C  !!ACYESIA POYT S T .  JOE. F L A .  DATC- 6 / 5 / 7 3  
3 A C K -  / io .  1 !!GO CALCINZII? ( E P A  ?'.?AIL') RUN 1 FRO!! 9 : 1 5 - 1 0 : 1 5  
; 'AT?JER CO.'IDITIO!?S- CLEAE PS- 30  I I l  JIG PS- 2 3 . 5  IN R G  

_- - 0 . 8 8  I)? " 2 9  AI.'- 0 . 0 0 0 1 9 2  SC. FEET C P -  0 . 8 3  I.'!!- 3 6 . 3 0 1  CF V C -  4 7 . 6  !-'L 
6 . 8 7  SQ. FEET 22- 7 0 5  DEGRZI?S R T!J- 5 5 2 . 6  DEGREES R E- 1 . 1 3 7  I?! h'20 

' ? T A L  TI ; !E-  6 0  !?IN PlPTE- 10 ORSAT: C 0 2 -  2 0 2 - l G . 2 0  C O -  0 . 8 0  N 2 -  01 

= (1.0 - W )  
SSUXZD MOISTURE FRACTIOII 

= ( . 4 4 x C O 2 )  + ( . 3 2 x O 2 )  t ( . 2 8 x ( C O + N 2 ) )  

= (ZS)  f ( 2 8 . 9 9 )  

:EA 7 

3';'dS = ( I I D X F D A )  + ( 1 8 X V )  

3; = ( 1 0 0 ) ~ ( 0 2 - 0 . 5 ~ C O ) i (  ( 0 . 2 6 6 X R 2 ) - ( 0 2 - 0 . 5 X C O )  
1 ' A V G (  ( R x T ' S )  ) = ( l i f i l ) ~ S U M (  ( H x T S )  ) 

tf = (QS) x ( F D A )  
5 QSTPD= ( Q D )  x ( 530r,"S ) x ( P S i 2 9 . 9 2 )  
5 I S 0  = ( (0.00267xVCx~~)+(POx~~xV~.I:.!t~~) ) i ( T I M X x U x P S x A N  ) 
7 S T P  = ( 1 5 . 4 3 x Y  ) f ( V S T P D )  U N I T S  : GRAIPIS/SCF 
8 3 1 2  = ( 1 2 x E S T P  ) i ( % C 0 2 )  Ulr'ITS : GRAI? lS /SCF 

= ( E S T P x ( 1 0 0 t E A )  ) * ( 1 5 0 )  UJI ITS  : G R A I N S / S C F  
3 'Bi0 = ( 0 . 0 0 8 5 7  ) x (ESTP) x ( Q S T P D )  UI?ITS  : POUIIDS/HOUR 

fl 
LTE:! 

I 
I . 0 3 7 5  - . O B 5 1  I 

70NT HALF - . 0 4 6 1  i . 0 2 0 3  
CK IIALF - . 0 2 1 2  I . 0 0 9 4  
T A L S  - . 1 5 2 4  I . 0 6 7 2  

0 . 2 3  

I 
I 

0.09 I 6 . 4 9  
0.12 0.05  i 
0 . 4 0  0 . 1 7  I 
0 . 0 6  0 . 0 2  1 

3 . 5 1  
1 . 6 2  

1 1 . 6 1  



( ( 5 3 0  ) x ( V I . ! ) x  ( P B t  (QEal3.6) ) ) t ( 2 9 .  
T = ( V V V )  t ( V S T P D )  

0 . 5 X C O )  

1 L T E R  - .053G 

i !  

. 0 2 4 1  

. 0 9 2 3  

. 0 0 4 4  

. i 2 o a  

0.10 0 . 0 5  
0.40 0 . 2 0  
0 . 0 2  0.01 
0 . 5 2  0.2G 

3.62 
13.87 

0.66 
18.15 

I 
I 



. 'AUT- B A S I C  1lACNESIA PORT S T .  J O E ,  F L A .  DATE- 6 / 5 / 7 3  
A C X -  NO.  2 MGO CALCII I rR  ( C P A  T R A I I I )  RUN I FROI.! 9 : 2 2 - 1 0 : 2 2  

COl~DITIO.VS-  CLEAR PB-  3 0  IN HG P S -  2 9 . 5  II! NC 
E.87  So. FETT TS- 7 0 5  DCGRTES R ZE- 5 4 6 . 5  DECREES II ! I -  1.091 I?' F720 

T A L  T I ? l Z -  G O  !.!IN Ni'T.7- 10 O R S A T :  C 0 2 -  2 . 4 0  0 2 - 1 G . 4 0  CO- 1 . 6 0  112-79 .60  
- 0 . 8 2  I11 H20 A l l - - ~ . 0 0 0 1 9 2  .To, F i T Y  CP-  0 . 8 3  VU- 3 2 . 1 8  c F  V C -  9 5 . 7  I!L 

5 . F D A  = (1.0 - Y) 
i k D  = ( . 4 4 x C O 2 )  t C . 3 2 ~ 0 2 )  t ( . 2 8 x ( C O + ? ? 2 > )  
; 'IS = ( Y D x F D A )  + ( 1 8 x W )  

S = (i4S) t ( 2 8 . 9 9 )  

SSUMZD MOISTURZ FRACTIOC 

3 A = ( 1 0 0 ) ~ ( 0 2 - 0 .  S X C O ) + (  ( 0 . 2 6 6 X ~ ~ 2 ) - ( 0 2 - O . S X C o )  
1 ' ;4VC( ( P x T S )  ) = ( I + N ) x S U U (  ( H x T S )  1 

36s = (_VI x ( A S ' )  
= ( 1 7 4 x C P x (  ( 2 9 . 9 2 t P S x C S )  ) x A V G (  ( R x T S )  

'E 
-> .. 

P$D = (OS) x ( F D A )  

7 .  S T P  = ( 15.43xY ) + ( V S T P D )  U N I T S  : C R A I N S I S C F  
3 , 9 1 2  = ( I 2 x E S T P  ) + ( % C 0 2 )  U I I I T S  : G.?AINS/SCF 

5 0  = ( E S T P x ( l O O t E . 4 )  + (150) U N I T S  : G R A I N S / S C F  
' E t V  ) = (0. O O ~ ~ ~ ) X ( E S T P ) X ( B S T P D )  U N I T S  : POUNDS/HOUR 

STPD= ( Q D )  x ( 5 3 0 t r S  ) x ( P S + 2 9 . 9 2 )  
I S 0  = ( (O.O0267xVCx~~)t(Pox~~xV:.!f~jtl) ) i ( T I M E x l / x P S x A N  ) 

h L T 2 9  - . 0 4 6 1  . 0 2 2 7  
.025G 
.010B 
.OS91  

0.11 0.06 
0.13 0 . 0 6  
0 . 0 5  0 . 0 3  
0 .30  0.15 

3 . 5 4  
3 . 9 9  
1 . 6 9  
9 . 2 1  



I 
#AUT-  B A S I C  i,IAGNCSIA PORT S T .  J O E ,  F L A .  DATE- 6/6/73 

RUII 2 F R O 3  8:35-9:35 ACI!- ??O. 2 FIG0 CALCIUZ.? ( E P A  T.?AI-l?) 
. 31!T?!r.'? COI?DITIONS- CLZAR PB-  30 IEI RG P S -  29.5 II! I!$ 

'- G.87  SQ. FT.7," 22- 770 D.TC.UEl?S R 22- 545.9 DEG.?EES R l- 1.075 IT! 1120. 1 - 0.79 I ? ]  F20 A??- 0.000192 SQ. CCCT CP- 0.83 V I I -  31.20 C2' VC- 86 :.!L 
' ) T A L  T I 2 E -  6 0  IIII! NPTS- 10 Or?SAT: C02- 1.80 02-lC.80 CO- 0.60 112-80.00 

= (1.0 - W )  
FRACTIOI; 
+ (.32xO2) t (.28x(COtE;2)) 

= ( 1 7 4 x C P x (  (29.92IPSxCS) ) x A V G (  ( R x T S )  1 

= (QS) x ( F D A )  

) i. ( T I Y E x U x P S x A N  ) 
: G.SAIIJS/SCF 

%:El2 = ( 1 2 x E S T P  ) i (%C02) U N I T S  : G R A I N S / S C F  
= ( E S T P x ( 1 O O t E A )  ) i (150) UEIITS : G R A I N S / S C F  

~ , ~ ~ ~ o  = ( 0 . 0 0 8 5 7 ) x ( E S T P )  x ( Q S T P D )  U EII TS : PO U !IDS / H 0 UR 

I 
I 

1.81 
- .1678 1 .OB49 0.57 0.24 I 13.28 
- .0214 1 .0100 0.07 0.03 I 1.t9 
- .21?1 I .lo73 0.72 0.31 I 16.79 

I 
I L T C R  - .0229 1 .0116 0.08 0.03 I 



N T -  R A S I C  i tAC!!ESIA POPT S T .  JOE.  F L A .  DATE-  6 / 5 / 7 3  
U O .  3 ?.IC0 CALCIUEI!  (EPP.  T P A I ? ? )  RUN 1 FPOFI 14:OO-15:OO 

,. ATHER COI?DITIOi!S-  CLOUL7l' Pi?- 3 0  I C  HG P S -  2 9 . 4  I I I  NC 
' -  10.08 SQ. FZET T s -  8 3 5  DEGREES R T?- 5 5 5 . 5  DECREES R e- 1 . 1 3 7  I?! 1'110 3 - 9 . 0  II? 1!20 1"- 0 . 0 0 0 1 9 2  S!?. PCEY CP- 0 . 8 3  V?l- 3 2 . 6 3 5  CP VC-  11.9 !!L 

:?"TAL TI ! !E-  G O  !.!IN NPTS- 10 O.'?SI?T: C 0 2 -  1.80 0 2 - 1 7 . 2 0  CO- 0.80 ! ! 2 - 8 0 . 2 0  

. ... . , .;[; = (1.0 - ro 
SSUMZ D hi0 I S T U R  E FR A CTI  011 

= ( . 4 4 x C O 2 )  t ( . 3 2 x O 2 )  t ( . 2 8 x ( C O t ? J 2 ) )  
i'Y.5 = ( K D x F D A )  t ( 1 8 x W )  

S = (;-IS) f ( 2 8 . 9 9 )  
1 A = ( 1 0 0 ) ~ ( 0 2 - 0 . 5 x C O ) f (  ( 0 . 2 6 6 ~ R 2 ) - ( 0 2 - 0 . 5 X C O )  ) 
. ' 4VC(  ( Z x T . 5 )  ) = ( I f C ) x S U M (  ( H x T S )  
,f I = ( 1 7 4 x C P x (  ( 2 9 . 9 2 f P S x G . 5 ' )  ) x A V C (  ( R x T S )  

= ( _ V )  x ( A S ' )  
= (QS) x ( F D A )  

'E 

V T P D =  ( Q D )  x ( 530+zs ) x ( P S t 2 9 . 9 2 )  
i I S 0  ( ( 0 . 0 0 2 6 7 ~ V C ~ ~ ~ ) t ( P O ~ ~ s x V ~ ~ f ~ i . ; )  ) i ( TIMFXEXPSXA?!  ) 
' S T P  = ( 1 5 . 4 3 x Y  ) i ( V S T P D )  UNITS : C??AI l IS /SCF 

= ( 1 2 x E S T P  ) + ( ' % C 0 2 )  UNITS : G.SAIA'S/SCF 
50 = ( E S T P x ( l O 0 t E A )  ) f (150) UUITS : G R A I t ! S / S C F  

U R I T S  : POUllDS/BOUR 

;f 
= ( O . O 0 8 5 7 ) x ( E S T P ) x ( g ~ T P n )  

I 
I .0081 

X'OBT HALF - . 2 2 9 1  I . I 1 3 0  
- . 0 1 6 5  I 0 . 0 5  0 . 0 3  

0 . 7 5  0.35 
0.13 0 . 0 6  
0 . 9 4  0.44 

2 . 0 7  
2 8 . 7 3  
4.89 

35 .G9  



I I 
I - , 0 0 7 4  I .0039 0.03 0.01 I I 0 . 8 6  

ONT IIALF - . 0 6 9 9  I . 0 3 6 5  0 .31  0.10 I 8 . 0 9  

CK HALF - . 0 3 8 8  I . 0 2 0 3  0.17 0 . 0 5  I 4 . 4 9  

F I L T E R  

T A L S  - . 1 1 6 1  I . 0 6 0 7  0 . 5 2  0.16 I 1 3 . 4 3  
I I 
I I 
I I 

h 



~~ 

2 = ( 1 7 4 x C P x (  ( 2 9 . 9 2 G P S x C S )  ) x A V G (  ( R x T S )  ) 
3& = (_VI x ( A S ' )  
t = (QS) x ( F D A )  
S.%!STPD= ( Q D )  x ( 530+zs ) x ( P S G 2 9 . 9 2 )  

I S 0  = ( ( O . O 0 2 6 7 X V C x _ T ~ ) + ( P O ~ ~ ~ X V ~ ~ ! i ~ ~ )  ) i ( T I M E x ~ / x P S X A R  ) 
S T P  ( 1 5 . 4 3 x Y  ) f ( V S T P D )  U N I T S  : G R A I l l S I S C F  

8:',E12 = ( 1 2 x E S T P  ) f ( % C U 2 )  U N I T S  : G X A I N S I S C F  
= ( E S T P x ( 1 0 0 t E A )  ) f (150) U I I I T S  : GRAI t !S /SCF :aio = ( 0 . 0 0 8  57 ) x ( E S T P )  x (  Q S T P D )  UIJITS : POUUDS/EOUR 

I I 
I 

LTCP - . 3 2 6 5  . 1 2 5 1  0 . 5 0  0 . 2 2  I I 2 1 . 5 8  
PPOPT IIALF - 6 . 9 8 8 6  ' I 2 . 7 6 3 2  11.05 4 . 8 7  I 4 7 6 . 5 7  
i Ck' IrALF - .3619 . 1 4 3 1  0 . 5 7  0 . 2 5  I 2 4 . 6 8  - 7 . 6 6 7 0  I 3 . 0 3 1 5  1 2 . 1 3  5.35 I 5 2 2 . 8 3  !&'ALS I 

k 
n I I 

I 



- . 2 9 4 3  - 5 . 0 6 9 4  
- . 1 6 3 9  
- 5 . 5 2 7 6  

lo 
11 
1 2  
1 3  
14 
1 5  

.1108 
1 . 9 0 9 3  

.0617 
2 . 0 8 1 9  

0.29 0 . 2 0  
4.98 3 . 4 1  
O.1G 0.11 
5.43 3 . 7 2  

2 0 . 2 3  
3 4 8 . 5 3  

1 1 . 2 7  
3 8 0 . 0 4  



I 
?IT- BASIC VACi?l?SIA PORT S T .  J O E .  F L A .  DATE- 6 / 6 / 7 3  
CK- CSP OUTLET DRYER (EPA TRAII I )  RUN 1 F R O P  1 6 : 3 0 - 1 7 : 3 0  
T!IER COI?DITIONS - CLEA.7 PB- 3 0  IJl JIG PS- 30 I11 HC 

- 2 , ' : ' -  24.7G SQ, .FEET T'- 990 DECREES R TM- 5 6 0 . 6  DEGREZ'S R E- 0 . 7 3 3  IN 1120 
1.1 IN !I20 AR-  0.000341 SQ. FEET CP- 0 . 8 3  VI!- 3 6 . 3 1  CF V C - " 2 2 t . &  !.'L 

T A L  TIME-  G O  I.lItl IJPTS- 1 2  ORSAT: CO2-18.80  0 2 -  6 . 2 0  CO- 1 N2- 74  

h L T E.'? 

I 
I 
1 - . 0 7 0 9  I . 0 3 1 7  

.?OPT RALF - . 0 1 7 3  I . 0 0 7 7  - . 5 4 7 3  1 . 2 4 4 7  - .6355 I . 2 8 4 1  
n I 

. i 
9.30 0.02 0.03 I 

0 . 0 0  0 .01  I 2 . 2 7  
0 . 1 6  0.23 I 71.79  
0.18 0 . 2 7  I 83.36 

I 

I 



I 

I I 
1 I 5 . 9 6  

.. . 0 0 8 3  I . 0 0 3 9  0.00 0 .00  I 1.14  - . 0 7 5 6  I . 0 3 5 7  0 .03  0.04 I 10.39  - . 1 2 7 3  , .0601 0.04 0 . 0 7  17 .49  

- . 0 4 3 4  1 . 0205  0.01 0 . 0 2  1 

'I 
I 



. .. . . . .. . .. .. . . . . . . . . . . . - . . 
. . . . , . . . . .. . . 

- 170. 1 !.'GO CALCINER ( F L A  T . 9 A I N )  RU?l 1 PRO!: 9 : 1 5 - 1 0 : 1 5  
,rir TI?ER CONDITIODS-  F A I R  . . PB- 30 IN HG P S -  2 9 .  5 It'! I'G 
:;:I- 6 . 8 7  SQ. FEET T S -  7115 DEGREPS R -- TM- 560.8 DECREES R E -  1 . 1 3 7  T" U20 
,' E"" 

0 . 8 5  I l l  1.720 AN--0.0001!?2 SQ. FEET C P -  0.83 VM- 3 4 . 6 8 4  CF VC-  1 5 2 . 1  !.'I, 
A L  TI!?€- 6 0  l!IIN IIPTS-  10 ORSAY: C 0 2 -  2 0 2 - 1 6 . 2 0  CO- 0.80 N 2 -  81 

I I 
I I 

I 
I .OOll 0.01 0.00 I 
I .0018 0.01 0 .00  I 
I . 1 2 0 5  0 . 7 2  0 .30  I 

I I - 1 2 3 4  0 . 7 4  0.31 I 

0 . 1 7  
0 . 2 8  

1 8 . 6 2  
1 9 . 0 6  

- . 0 0 2 3  
J?SOLVBLE - .0038 - . 2 5 7 2  

A I S  - . 2 6 3 3  kUBLE I I 



. .  
. .  

~~ ~ 

TAL TIk!E-  6 0  l.!I?1 P P T S -  10 O.?SAT: C 0 2 - .  2.eO 0 2 - 1 5 . 2 0  C O -  0 . 6 0  112-81.40 

= ( V W )  5 ( V T )  
: F A  = (1.0 - ! J )  
6 SSUMED MOISTURE FRACTIOI? 

, N 

I - . O O ' I O  . I . 0 0 1 9  

TOTALS - .1415 

- . 0 0 5 4  I . 0 0 2 6  - . 2 0 5 0  I . 1 3 7 0  

I 
I 

0.01 0.00 I 0.28 
0.01 0.01 I 0.37 
0 . 5 9  , 0 . 2 9  I 1 9 . 6 6  
0.61 0.30 I 2 0 . 3 0  



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

I 

I 
I - . 0 0 0 8  I .0005 

: '/SOLUBLE - . 0 4 3 3  I . 0 2 7 4  

&:;:E - . 1 6 1 1  I .lo20 
- .1170 I .0741 

n I 

'I 

I 
I 

0.00 0.00 I 
0.14 0 . 0 7  I 4.47 

0.08 

0 . 3 7  0 . 1 9  I 1 2 . 0 9  
0 . 5 1  0 . 2 6  I 1 6 . 6 5  

I 



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

I 



- . 0 1 3 z  i . 0 0 8 6  
- . 0 2 7 2  I . 0 1 7 7  
- . 4 8 3 0  I , 3 1 4 6  

TOTALS - . 5 2 3 4  I .. 3 4 0 9  

0 .  O G  0 . 0 3  I 1 . 9 0  

2 . 2 7  1.07 I 7 5 . 4 8  

0 . 1 2  0 . 0 6  I 3 . 9 2  
2 . 1 0  0.99 I 6 9 . 6 6  

I 
I 
I 



. . . . . . ~ .. . .~ -. . -  . I  . .  
. .  . . ., . . . , . . .. . . . . .. . 

EgIIROiY!.!Z?JrJL S,PzE$,Pz & E G ~ f i E ~ B L ~ ~ ,  
SQL/ZG,"z &ccLL;c C,! L C 3 z ; : ~ ~ ~ s  

I "  
:- 4 N T -  B A S I C  MACCESIA PORT ST. J O E .  F L A .  DATE-  6 / 6 / 7 3  
7. CX- P.?.?ICLASE KILI I  ( F L A  T R A I I I )  RUN 1 FROM 10:15-11:15 

- 1 1 . 7 9  So.  FFET T S -  1040 DECRZES R .  zx- 5 7 2 . 2  DECREES I? E- 0.824 IF? R2O 
-- 4 1 . 3 2  IN H 2 0  Al l -  0 , 0 0 3 3 4 1  Sa. FZ'ET CP- 0 . 8 3  Vt.1- 4 0 . 7 1  C P  VC-  154.1 !,!L 
;!:TAL TI:.?E- 6 0  MI?? I!PTS- 10 O R S A T :  CO2-  3 0 2 - 1 4 . 0 0  C O -  0 . 8 0  I J 2 - 8 2 . 2 0  

P S -  3 0  I?! ?I(: r? COllDITIO??S- F A I R  P B -  3 0  .IF? HC .;;@ . * ., TI1 1: i 

D A  = (1.0 - ro 
SSUMED MOISTURE FRACTIOI? 

= ( . 4 4 x C O 2 )  t ( . 3 2 x O 2 )  t ( . 2 8 x ( C O + ? 7 2 ) )  

C ' Q D  = ( Q S )  x ( F D A )  
S T P D -  ( Q D )  x ( 5 3 0 s Z S  ) x ( P S S 2 9 . 9 2 )  

Y E S T P  = ( 15.43~1 ) i (VSSTPD) Uh'ITS : G.?AINS/SCF 
1 2  = ( 1 2 x E S T P  ) + ' ( % C 0 2 )  UNITS : G R A I N S / S C F  
50 = ( E S T P x ( l O 0 t E A )  5 ( 1 5 0 )  UNITS : C R A I N S / S C F  

!fit 5: ( 0 . 0 0 8 5 7 ) x ( ~ S T P ) x ( Q S T ~ D )  . 

I S 0  = ( ( O . O O 2 6 7 x V ~ x ~ ~ ) + ( P O x ~ ~ x ~ ~ . ! I ~ ~ )  ) i ( TI f lEx_UXPSxAN ) 

U l J I  TS  : POU ?IDS /,Y 0 UR 



. 
1 2  = ( I ~ ~ E S T P  j t ( ~ 0 2 )  U ? / I T S  : C.SAICS/SCF 

= ( E S T P x ( l O O + E A )  ) .!t (150) UNITS : G R A I i ! S / S C F  
Q Z i V  = (o.Oos57)x(EsTP)x(QSTPD) . UNITS : POUWDS/HOUR 



.. . . .  
. .  . . .  

'j - .1385 i .OS32 

- 1.7545 I .6736 - 5.4589 I 2.0957 

- 3.5659 I 1.3690 p L L E  
LUBLE 

i 
9.47 

3.57 2.44 I 243.72 
1.76 1.20 I 119.92 

I 
0.14 0.09 I 

5.47 3.74 I 373.11 
I 



. .  - .  . . . .. .. . . ... , . -... . . 

DA = (1.0 - ! J )  
SSUHZD MOISTURE FRA CTI011 

E D  ( . 4 4 i C 0 2 )  + ( . 3 2 ~ 0 2 )  t ( . 2 8 x ( C O + 1 2 ) )  

. .  I 
I 
I - L TE.? - .0016 I .0009 0.00  0 . 0 0  

F-Y.70 LUB L E - . 0 0 3 2  I .0019 0 .00  0 . 0 0  
~ L U B L E  - 1 .0940  I . 6 3 4 8  0.41 0 . 6 0  - 1 . 0 9 8 8  I .6 3 7 6  0 .  41 0 . 6 0  T A L S  

0 . 2 8  
0 . 5 6  

1 9 2 . 1 5  
193.00 



I 
erLTP.7 - . 0 0 4 3  I . 0 0 2 6  

OLUBZE - .0101 I . 0 0 6 1  
L U R L Z  - . 7 7 2 7  I . 4 6 4 0  

- . 7 8 7 1  1 . 4 7 2 7  
k 
TOTALS 

0 . 7 6  
0 .00  0.01 I 1 . 7 9  
0 . 3 3  0.51 I 1 3 7 . 2 2  
0 . 3 4  0.52 I 1 3 9 . 7 7  

I 
0.00 0.00 I 

I 
I 
I 



I 
I 

4 

APPENDIX B 

FIELD DATA SHEETS 
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L u n o  
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aJ--- " M m c c x -  
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. . .  - . . .  .. 
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'1 . .. . - . . . . . . . 



- 
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r I I 4 
I 1 -- 

*- .I 
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L n '  
I O f ,  
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U x 
W 

w 

c 

I' 
il c 

'I 

I +  
Y 4. + 

I 
"5 
CJ 
I < 
Y u 
m u 

"> 
CI ' , 

i-c--- 

. . ,  . . .. . .. . . -.. .. -.. . 
, 

. .  

__. . _ .  .... - . 
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I' '.. 

E;;:--- . .- r- 

c n..:, In ,, i: .._ :I: 
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APPENDIX C 

LABORATORY DATA SHEETS 



I 
I 
I 
j. 
4 
1 
E 
ii. 
b 
';I 
B 
c 
li- 
Y 
Y 
11 

!I 

. ,  . . . . . . . . 
.. . . ___.. .... ... . . ~  ,... ~ 

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

. .  . - '  . . : :  __._. .. ~ .. . 



... . .  

. .  

tl 
IC 
Q 

. 



- 
. , . . . . . 

1: 0141, - 7 7 x 7  
I E l P I l G E R  SOLUBLES 
TOTAL l!ET LIT. 

0 * ausz . .  
&As*  .6/91 

II4PINGER I:.!SOLUBLES 
TOTAL NET WT. 
BACK-HALF SOLUBLE 
TOTAL NET UT. 

3ACk-E.!d.F !I!SOLUBLE 
TOTAL NET NT. 
SACI:-tIAI.F - SOIL. + !I::& 
TOTAL NET WT. 

TOTAL S O L I D S  114 
SANPLE 

. .- . . . . .. . 

._ 

EliVIROi(:iEiiTAL Ei;GIi:EERII;G, II!C. 

DATA REPORT SHEET 

STACK SAKPLE PARTICLILATE ANALYSIS 

. 



T o i d ,  F i l t r a t e .  .', , , ., .,,, 
Fina l  l k i g h t , ,  , , , , , , , , , , . 
Total i i i q u o t ;  Sclicis , . , , , 
Total Fi l i i -a tc  Sol ids , ,  , , 

f=clEot....*'e. .......... 
Initj..?l k:ei+t,.  ...... ..; 

. 

............................. .. 
I. (sol~:?~:Lc.s).. ............................ 
'I . (Insol cb1. l~~ an3 S0111b1cs ) ............... 



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

PRO32 

... .'. 
I . .  

... 
) . O  

( Inso ld~ lcs )  F i n a l  Veifnt , , , , 
Initid k'eight., . 

. .  Tota l  Sol ids  ............. 
Paom . .  

(SOlUlJ lCS ) 

.. 

T o t d ,  F i l t r a t e  ............ 
N i q u o t .  ................. 
Final I!ci::?t,, , , . , , , , , . , . 
I n i t i d  !a7nioht , ,  . , ~. , , . ,; 
Tota l  J i i iquot  Solids,,,,, 
Tota l  F i l t r a t e  Sol ids , . , .  

.... .... 

1. 

(111dublcs 1 ............................ 
( s o l u n s  1.. ............................ 
( I l l S O l U b l C r ;  223 Sollll,lc!s ............... 

. .  

..e 

.. 



. . .  . . .  
. .  i 

FETE? 

.i 
1 

f? 

. . * .  

Fina l  Ii'eight ............. 
Initid \.!s?$t, .., .., .. , , 
Total  So l ids .  ............ 
Total. F i l t r a t e ,  .-., , .. ,*, . 
KLiquot. ................. 
Fina l  Vcisht  ............. 
Initizl '.:a y L , . , . i. . , , .: 
Tota l  Liiquot Solids..... 
Tota l  F i l 3 ~ A . c  Sol i2ss , . , .  

. . 1. 

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

I . .  

(SC;lcblcs), ............................. 
'1. . (InsoIi:L,lcr, a xi S olvblcs ) , . , , , , . , , . . , , . 



. . . . .  - .  
. _ I  . . . . .  

Datc Szqplcc? Dats hndyzed  
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Gary McRae, C.E.T. 
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