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1.0 INTRODUCTION 

Personnel from Air Consu-:ing and Engineering,INC.(ACE 

performed annual source emission compliance testing for the Talisman 

Sugar Corporation in South Bay, Florida on February 11, 1991. Testing 

was performed at the Number 4 Boiler wet Scrubber outlets. 

Testing was designed to fulfill "specific conditions" of the 

current Florida Department of Environmental Regulation (FDER) 

operating permit. 

FOUK United States Environmental Protection Agency (USEPA) 

Method 5 particulate matter (PM) test runs were conducted while the 

plant was documented to be operating within 10% of permitted 

production. 

MK. Frank Kleeman served as  test COOKdinatOK and certified 

production rates. ACE1 performed this work under subcontract to 

Kleeman Engineering, Inc. 

Mr. Ken Tucker of the Florida Department of Environmental 

Regulation(FDER) witnessed most of the testing. 

1 
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2.0 SUMMARY and DISCUSSION of RESULTS 

Results of the emiss 

Complete emission data are 

on testing are provided in Table 1. 

located in the report appendices. 

The source was found to be operating within full compliance of 

permit conditions. Stack emissions averaged 64.55 pounds per hour 

(LB/HR) and 0.271 pounds per million btu(LB/MMBTU) heat input against 

a "process rate" basis allowable emission of 0.300 LB/MMBTU. Permit 

conditions limit emissions to 0.10 LB/MMBTU from oil and 0.300 

LB/MMBTU from bagasse firing. No oil was used during compliance 

testing . 

Production rate summaries are provided in Appendix A .  These'data 

were taken from control room recordings of steam flow, temperature, 

and pressure as well as feedwater temperature and pressure(Appendix 

E). Steam integrator readings were recorded at the beginning and end 

of each particulate test run by Mr. Frank Kleeman. 

Due to a cracked filter holder, the final leak check for test 

Run 3 was excessive. This test result has been excluded from thp 

emission averages. 

2 



I 
TABLE 1 
EMISSION SUMMARY 
TALISMAN SUGAR CORPORATION 
NUMBER 4 BOILER 
FEBRUARY 11, 1991 

I 
I 
I 

I 
'I 

RUN NUMBER TIME ACTUAL EMISSIONS ALLOWABLE EMISSIONS ---------------- ______-_----------- 
LB/HR LB/MMBTU LB/HR L B / M M E T U  

1 0835-1014 37 62.79 0.265 71.20 0.300 

2 1110-1246 63.84 0.259 73.86 0.300 

3 1345-152136 26.64 0.110 72.36 0.300 

4 1700-1839 3 4  67.01 0.289 69.51 0.300 

AVERAGES ---------- 64.55 0.271 71.52 0.300 
* 

* RUN 3 NOT INCLUDED 

I 

I 
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3.0 PROCESS DESCRIPTION AND OPERATION 

The Number 4 Boiler at the Talisman Sugar Corporation is a 

traveling grate stoker design used primarily for bagasse fuel firing. 

Supplemental oil firing may also be utilized but was not used during 

the emission test series. 

The boiler averaged 122,201 pounds per hour steam production 

over the Run Numbers 1, 2 and 4 test period. 

Oil meters, steam integrators, and other production monitoring 

devices were rigorously calibrated prior to the production season. 

4 
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4.0 SAMPLING POINT LOCATION 

... 
The sampling point location and outlet duct schematic are 

provided in Figure 1. 

5 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0 

n 

T 129" 

c 1 
248' 

V 

63" ---.-a 

FleURE 1. 

BOILER NQ4 
TALISMAN S W A R  CORPORATION 

SAMPLINB POINT LOCATION 

SOUTH BAY, FLORIDA 
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5 . 0  F I E L D  and ANALYTICAL PROCEDURES- USEPA METHOD 5 

P a r t i c u l a t e  m a t t e r  s amples  were coI!lected by t h e  emission measurement 

method s p e c i E i e d  by t h e  U n i t e d  S t a t e s  Environmental  P r o t e c t i o n  Agency. 

A s c h e m a t i c  diagram oE t h e  sampl ing  t r a i n  used  is prov ided  i n  F i g u r e  

2 .  A l l  p a r t i c u l a t e  m a t t e r  c a p t u r e d  from t h e  n o z z l e  t o  and i n c l u d i n g  

t h e  f i l t e r  was inc luded  i n  t h e  c a l c u l a t i o n  of  t h e  e m i s s i o n  r a t e  of  

p a r t i c u l a t e  matter.  

PREPARATION OF EQUIPMENT 

1. FILTERS- Gelman t y p e  " A "  g l a s s  f i b e r  f i l t e r s  were p l a c e d  
i n  a d r y i n g  oven f o r  two hour s  a t  105 d e g r e e s  C ,  
removed and  p l a c e d  i n  a s t a n d a r d  d e s i c c a t o r  
c o n t a i n i n g  i n d i c a t i n g  s i l i c a  g e l ,  a l lowed t o  
c o o l  f o r  two h o u r s ,  and w e i g h e d  t o  t h e  n e a r e s t  
0 . 1  mg. T h e  f i l t e r s  were t h e n  r e - d e s i c c a t e d  f o r  a 
m i n i m u m  of s i x  h o u r s  and  weighed t o  a c o n s t a n t  
weight  ( less t h a n  0.5 mg change from p r e v i o u s  
weighing) .  T h e  ave rage  of t h e  two c o n s t a n t  
we igh t s  was used a s  t h e  t a r e  v a l u e .  

2 .  NOZZLE, FILTER BOLDER, AND SAMPLING PROBE - The n o z z l e ,  
f i l t e r  h o l d e r ,  and sampling probe  were washed 
v i g o r o u s l y  w i t h  soapy wa te r  and b r u s h e s ,  r i n s e d  
wi th  d i s t i l l e d  water and a c e t o n e ,  and d r i e d  
p r o r  t o  t h e  t e s t  program. A l l  open ings  on  t h e  
equipment were s e a l e d  w h i l e  i n  t r a n s i t  t o  t h e  
t e s t  s i te .  

3. I M P I N G E R S  - The Greenburg-Smith impingers  were c l e a n e d ,  
r i n s e d ,  and d r i e d  a s  i n  2 .  The impingers  were 
a l s o  s e a l e d  d u r i n g  t r a n s i t .  

TEST PROCEDURE 

P r i o r  t o  pcr formlng  t h e  a c t u a l  p a r t i c u l a t e  mat ter  sample runs ,  c e r t a i n  

s t ack  and  s t a c k  g a s  p a r a m e t e r s  were measured. T h e s e  p r e l i m i n a r y  

measurements i nc luded  t h e  ave rage  g a s  t empera tu re ,  t h e  s t a c k  g a s  

v e l o c i t y  head ,  t h e  s t a c k  g a s  moisture c o n t e n t ,  and t h e  d imens ions  a t  

t h e . p o i n t  where t h e  tests were t o  be performed. T h e  s t a c k  t empera tu re  

was de t e rmined  u s i n g  a b i - m e t a l l i c  thermocouple and c a l i b r a t e d  

7 
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Pyrometer. V e l o c i t y  head measurements were made w i t h  a c a l i b r a t e d  type  

"8"  p i t o t  t ube  and an 

of  0 . 0 5  i n c h e s  H 2 0  o r  

T h e  sampling t r a v e r s e  

i n c l i n e d  m a ~ b m e t e r .  V e l o c i t y  head measurements 

less were measured us ing  a micromonometer. 

p o i n t s  were s e l e c t e d  so t h a t  a r e p r e s e n t a t f v e  , 

sample cou ld  be e x t r a c t e d  from t h e  g a s  s t ream.  The t r a v e r s e  p o i n t s  

were l o c a t e d  i n  t h e  c e n t e r  o f  equa l  a r e a s ,  t h e  number of w h i c h  were 

dependent  u p o n  t h e  d i s t a n c e  upstream o r  downstream from flow 

disturbances.USEPA Methods 1 and 2 were u t i l i z e d  f o r  t h i s  t a s k .  

Each p a r t i c u l a t e  m a t t e r  t e s t  run consis ted of sampling f o r  a s p e c i f i c  

amount of t ime a t  each p o i n t .  The type  " s "  p i t o t  t u b e  was connected t o  

t h e  sampling probe so t h a t  a n  i n s t a n t a n e o u s  v e l o c i t y  head measurement 

could be made a t  each t r a v e r s e  p o i n t  w h i l e  conduct ing  t h e  t e s t  run. 

The s t a c k  g a s  t empera tu re  was a l s o  measured a t  each  t r a v e r s e  p o i n t .  

Together  w i t h  assumed m o i s t u r e  and o r s a t  knowledge as  wel l  a s  known 

nozz le  a r e a ,  c a l c u l a t i o n s  of  " i s o k i n e t i c "  ( e q u a l  energy o r  v e l o c i t y )  

were q u i c k l y  made and e f f e c t e d  f o r  each t r a v e r s e  p o i n t  d u r i n g  t h e  tes t  

run. 

The g a s e s  sampled passed  through t h e  fo l lowing  components: a s t a i n l e s s  

s t e e l  nozz le  and g l a s s  probe; a g l a s s  f i b e r  f i l t e r ;  two impingers  

charged w i t h  100  m l  o f  d i s t i l l e d  water  each: one d r y  impinger;  one 

impinger w i t h  200 grams of  s i l i c a  g e l  d e s i c c a n t ;  a f l e x i b l e  l e n g t h  of  

tubing:  a l e a k  f r e e  pump: a c a l i b r a t e d  d r y  g a s  meter: and,  f i n a l l y ,  a 

c a l i b r a t e d  f low o r i f i c e .  

9 
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Sample r ecove ry  was accomplished i n  t h e  fo l lowing  manner: . . ~  .. . 

1. The p r e - t a r e d  f i l t e r  was removed from i t s  ho lde r  and 
p l aced  i n  Con ta ine r  1 and s e a l e d .  ( T h i s  is u s u a l l y  
performed i n  t h e  l a b ) .  

2 .  A l l  sample-exposed s u r f a c e s  p r i o r  t o  t h e  f i l t e r  were 
washed w i t h  a c e t o n e  and p laced  i n  Conta iner  2 .  The 
c o n t a i n e r  was then  s e a l e d  and t h e  l i q u i d  l e v e l  marked. 

3. T h e  volume of  water from t h e  f i r s t  th ree  impingers  was 
measured f o r  t h e , p u r p o s e  of c a l c u l a t i n g  the moi s tu re  
c o n t e n t  of  t h e  s t a c k  g a s e s ,  t h e n  . d i s c a r d e d .  

4 .  T h e  s i l i c a  g e l  from t h e  f o u r t h  impinger was t r a n s f e r r e d  
t o  t h e  o r i g i n a l  t a r e d  c o n t a i n e r  and s e a l e d .  

LABORATORY A N A L Y S I S  

The t h r e e  sample con ta i ' ne r s  from each  sample run were ana lyzed  
accord ing  t o  t h e  fo l lowing  p rocedures :  

1. The f i l t e r  was e i t h e r  d r i e d  f o r  two hour s  a t  105  
d e g r e e s  C o r  d e s i c c a t e d  f o r  2 4  hours  a t  ambient 
temperature .  Fol lowing d e s i c c a t i o n ,  t h e  F i l t e r  was 
w e i g h e d  t o  t h e  n e a r e s t  0.1 mg. A m i n i m u m  of two s u c h  
weighinqs s i x  h o u r s  a p a r t  were made w i t h  a v a r i a n c e  o f  
l e s s  t h a n  0.5 mg. 

b e a k e r ,  evapora ted  t o  d r y n e s s ,  and weighed i n  t h e  same 
manner a s  above. 

2 .  T h e  a c e t o n e  from Con ta ine r  2 was t r a n s f e r r e d  t o  a t a r e d  

3. The used s i l i c a  g e l  i n  i t s  t a r e d  c o n t a i n e r  was weighed 
t o  t h e  n e a r e s t  0 . 1  gram. 

The t o t a l  sample weight  inc luded  t h e  weight  g a i n s  from Sample 

Con ta ine r s  1 and 2 .  

DATA 

~ 1 1  r e l e v e n t  f i e l d  and l a b  d a t a  s h e e t s  a s  w e l l  as  emiss ion  

c a l c u l a t i o n s  a r e  provided i n  t h e  r e p o r t  appendices .  

1 0  
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A I R  C O N S U L T I N G  & E N G I N E E R I N G ,  I N C .  
Complete E m i s s i o n  Data ._.  

5738 
3785 
100 
575 DEGREES F 
285 P S I G  
300 P S I A  

260 DEGREES F 
420 P S I G  
435 P S I A  

1298.1 BTU/LB 
228.6 BTU/LB 

1069.5 BTU/LB 
122063 LB/HR 

237.35 MMBTUH 
55.0 8 

1.00 

TOTAL HEAT INPUT (OIL)-------- - - - - -  0 .00  MMBTUH 
TOTAL HEAT INPUT ( N O N - O I L )  237.35 MMBTUH 

ALLOWABLES: 
A L  LOWABL E EM I S S I ON ( 0 I L ) - - - - - -- - - - - .10 LB/MMBTU 
RLLOWABLE E M I S S I O N  ( N O N - O I L )  .3 0 LB/NMBTU 

TOTAL ALLOWABLE EMISSION-----------  71.20 LB/HR 
TOTAL ACTUAL E M I S S I O N  60.91 LB/HR 

TOTAL ALLOWABLE EMISSION--------- - -  0.300 LB/MMBTU 
T O T A L  ACTUAL E M I S S I O N  0.257 LB/MMBTU 
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A I R  CONSULTING & E N G I N E E R I N G ,  I M C .  
Complete Emission Data  .,. 

TOTAL HEAT INPUT ( O I L )  ------------- 
TOTAL HEAT INPUT ( N O N - O I L )  

ALLOWABLES : 
ALLOWABLE EMISSION (OIL)  ----------- 
ALLOWABLE EMISSION (NON-OIL) 

TOTAL ALLOWABLE EMISSION----------- 
TOTAL ACTUAL EMISSION 

TOTAL ALLOWABLE EMISSION----------- 
TOTAL ACTUAL EMISSION 

9 6  MINUTES 

0 
0 
1 

8 9 8 3  
6 9 6 0  

1 0 0  
5 7 2  D E G R E E S  F 
2 8 1  PSIG 
2 9 6  PSIA 

260 D E G R E E S  F 
435  PSIG 
4 5 0  PSIA 

1 2 9 9 . 6  BTU/LB 
228.6 BTU/LB 

1 0 7 1 . 0  BTU/LB 
1 2 6 4 3 8  LB/HR 

246 .20  MMBTUH 
5 5 . 0  % 

1.00 

0.00 GPH 
150000  BTU/GAL 

0 . 0 0  MMBTUH 
2 4 6 . 2 0  MMBTUH 

.10 LR/MMBTU 

. 3 0  LB/MMBTU 

7 3 . 8 6  LR/HR 
6 2 . 0 0  LB/HR 

0 . 3 0 0  LB/MMBTU 
0 . 2  5 2 LB/MMBTU 
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A I R  C O N S U L T I N G  & E N G I N E E R I N G , I N C .  
Complete E m i s s i o n  D a t a  

., . 

TOTAL HEAT I N P U T  ( O I L )  ------------- 
TOTAL HEAT INPUT ( N O N - O I L )  

ALLOWABLES : 
ALLOWABLE E M I S S I O N  ( O I L )  ----------- 
ALLOWABLE E M I S S I O N  ( N O N - O I L )  

TOTAL ALLOWABLE EMISSION--------- - -  
TOTAL ACTUAL E M I S S I O N  

TOTAL ALLOWABLE EMISSIOM-----------  
T O T A L  ACTUAL E M I S S I O N  

96 M I N U T E S  

0 
0 
1 

92166 
90191 

100 
579 DEGREES F 
282 P S I G  
297 P S I A  

260 DEGREES F 
440 P S I G  
455 P S I A  

1303.4 BTU/LR 
228.6 BTU/LB 

1074.8 BTU/LB 
123438 LB/HR 

241.21 MMBTUH 
55.0 % 

1.00 

0.00 GPH 
150000 BTU/GAL 

0 .00  MMBTUH 
241.21 MMBTUH 

.IO LB/MMBTU 

.30 LB/MMBTU 

72.36 LB/HR 
25.14 LB/HR 

0.300 LB/MMBTU 
0.104 LB/MMBTU 
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A I R  CONSULTING L E N G I N E E R I N G , I N C .  
Complete E m i s s i o n  Data ... 

TOTAL HEAT INPUT ( O I L )  ------------- 
TOTAL HEAT INPUT (NON-OIL)  

ALLOWABLES : 
ALLOWABLE EMISSION ( O I L )  ----------- 
ALLOWABLE EMISSION (NON-OIL) 

TOTAL ALLOWABLE EMISSION----------- 
TOTAL ACTUAL EMISSION 

TOTAL ALLOWABLE EMISSION----------- 
TOTAL ACTUAL EMISSION 

9 8  MINUTES 

0 
0 
1 

9 9 6 1 1 9  
9 9 4 1 9 0  

100 
5 8 5  DEGREES F 
2 7 0  PSIG 
2 8 5  PSIA 

260  DEGREES F 
450  PSIG 
4 6 5  PSIA 

1 3 0 7 . 6  BTU/LB 

1 0 7 9 . 0  BTU/LB 
1 1 8 1 0 2  LB/HR 

2 3 1 . 6 9  MMBTUH 

228 .6  BTU/LB 

V I  
5 5 . 0  % kv"d '1%) 

1.00 / 133 
/ 

0 .00  GPH 
1 5 0 0 0 0  BTU/GAL 

0 .00  MMBTUH 
2 3 1 . 6 9  MMBTUH 

. l o  LB/MMBTU 

.30 LB/MMBTU 

6 9 . 5 1  LB/HR 
6 4 . 7 9  LB/HR 

0 . 3 0 0  LB/MMBTU 
0 . 2 8  0 LB/MMBTU 



I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PLANT: 

DATE : 

RUN NO. : 
B E G I N  T I M E :  
END T I M E :  
TOTAL RUN T I M E :  
BAROMETRIC P R E S S U R E :  
STACK P R E S S U R E :  
NOZZLE DIAMETER:  
METER CORR. FACTOR: 
F I N A L  METER: 
I N I T I A L  METER: 
STACK AREA: 

SOURCE : 

P O R T - P O I N T  

1-1 
1-2 
1-3 
1-4 
1-5 
1-6 
1-7 
1-8 
1-9 
1-10 
1-11 
1 - 1 2  
2 -1  
2-2 
2-3 
2- 4 
2-5 
2-6 
2-7 
2-0 
2-9 
2-10 
2-11 
2-1 2 

AVERAGES 

A I R  C O N S U L T I N G  and  E N G I N E E R I N G  
COMPLETE E M I S S I O N  DATA 

T A L I S M A N  SUGAR CORPORATION 
NUMBER 4 B O I L E R  
2-11-91 

1 ... I M P I N G E R  m l  235 
0835 S I L I C A  G E L  gms. 12.8 
1014 P E R C E N T  02 7.50 
96.00 m i n .  P E R C E N T  C02 12.70 

3 0.0 0 " Hg . 
.205 i n c h e s  P A R T I C U L A T E  
.994 

30.00 "Hg "F" FACTOR 0 

---_------- 
355.379 cubic  ft. F I L T E R  mg. 217.8 
325.555 c u b i c  ft. WASH mg. 9.2 
43.295 sq. ft. 

STACK 1 DATA I N P U T S  

V E L O C I T Y  HEAD 

------------- 
.550 
.700 
.710 
.660 
.410 
.240 
.310 
.400 
.420 
.440 
.520 
.480 
.140 
.140 
.160 
.120 
.160 
.180 

.430 

.560 

.620 

.650 

.620 

. 2ao  

SQUARE R T .  O R I F .  
V E L .  HEAD D I F F .  

0.742 .520 
0.837 .660 
0.843 .660 
0.812 .620 
0.640 .390 
0.490 .230 
0.557 .290 
0.632 .380 
0.648 .400 
0.663 .410 
0.721 .490 
0.693 .450 
0.374 .130 
0.374 .130 
0.400 .140 
0.346 .110 
0.400 .140 
0.424 .170 
0.529 .260 
0.656 .400 
0.748 .530 
0.787 .580 
0.806 .550 

--------- ------- 

0.787 .sa0 

0.413 0.621 0.384 
E M I S S I O N  R E S U L T S  

NOZZLE D I A . ( S Q . F T . ) : 0 . 0 0 0 2 2 9 5  

AVG. STACK T E M P . :  
AVG. METER T E M P . :  
AVG. O R I F I C E  D I F F E R E N T I A L : - - -  
METER STANDARD C U B I C  FEET:---  
% H20 VAPOR: 
GAS MOL. WT. DRY: 
GAS MOL. WT. WET: 
% E X C E S S  A I R :  
AVG. STACK V E L . ( F P S ) - - - - - - - - -  
MMBTU INPUT: 
P E R C E N T  I S O K I N E T I C  :--------- 

AVG. V E L O C I T Y  HEAD :-------- 
- - - - - - - - - 
------ --- 

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

STACK 
TEMP. - - - - - - - - 

154 
153 
154 
154 
155 
155 
154 
154 
157 
155 
150 
150 
155 
154 
154 
154 
155 
155 
155 
154 
155 
154 
154 
150 

METER 
TEMP. _____-  

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 

154 5 

----------------- 
0.36 '"20 VOL. FLOW ACFM : 9818 
154 F VOL. FLOW SCFMD : 6075 
65 F 

0.37 "H20 P A R T I C U L A T E  DATA : 

28.2 POUNDS P E R  HOUR: 60.91 
30.33 POUNDS P E R  S C F  : 0.000016 
26.85 G R A I N S / S C F :  0.11 
55.28 G R A I N S / S C F  @ 8% 0 2  0.11 
37.80 G R A I N S / S C F  @50% E A  0.12 

237.35 POUNDS P E R  MMBTU: 0.25 

-______-____-------_------- 29.946 

96.85 



I RUN 1 (cont.) STACK 2 DATA I N P U E  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

mRT-POINT 

-------___ 
1-1 
1-2 
1-3 
1-4 
1- 5 
1-6 
1-7 
1-8 
1-9 
1-10 
1-11 
1-12 
2-1 
2-2 
2-3 
2-4 
2- 5 
2- 6 
2-7 
2- 8 
2- 9 
2-10 
2-11 
2-12 

AVERAGES 

VEu)cITY HEAD 

.310 

.370 

.390 

.350 

.270 
-250 
.310 
-310 
.320 
.320 
.220 
.220 
.220 
.250 
.250 
.220 
.420 
.460 
.530 
.550 
.560 
.520 

0.349 

SQUARE RT. ORIFICE 
VEL. HEAD DIFF. 

0.616 .360 
0.616 .360 
0.557 .290 
0.608 .350 
0.624 .370 
0.592 .330 
0.520 .250 
0.500 .230 
0.557 .290 
0.557 .290 
0.566 .300 
0.566 .300 
0.469 .210 
0.469 .210 
0.469 .210 
0.500 .250 
0.500 .250 
0.469 .250 
0.648 .420 
0.678 .460 
0.728 .580 
0.742 .600 
0.748 .600 
0.721 .600 

0.584 0.348 

-----,---- --------- 
STACK ' METER 
TEMP. TEMP. ----_-- ---- --- 

153 66 
154 67 
154 67 
154 68 
154 68 
155 69 
155 69 
155 70 
155 70 
155 71 ~~ ~ 

154 71 
155 72 
155 72 
154 73 
155 73 
155 73 
155 74 
155 74 
155 75 
155 75 
155 75 
154 76 
155 76 
154 76 

155 72 



~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

NOZZLE AREA (FT.2) 
AVG.VELOCITY HEAD: 
METER STND. FT3: 

PERCENT H20: 

Mw DRY : 

Mw WET: 
% EXCESS AIR: 

STACK VEL. (FPS) : 

% ISOKINETIC: 

VOL. FLOW (ACFM): 
STND. FLOW(SCFMD) : 

PARTICULATE LB/HR: 

(Dn/12) !2x3.1416/4 
(AVG.SQ.RT.) ! z '  
( Mf -M i ) xMCFx ( AVG . ORF . D I FF . / 
13.6 ) ) / 2  9.9 2 ) x ( 5 2 8/ (Tm+4 6 0)  ) 
( (IMP+SG) x ( ( (IMP+SG) x. 0474) + 
SCF) xl00 
((02%~.32)+C02%~.44)+(100-(028+C02 
)x.28 
(Mw DRYx(l-%H20/100))+%H20~.18 
%02/( ((100-(%OZ+%COZ) )~.264)-%02) * 
100 
85.49~. 8 4x (AVG. SQ. RT. VEL.HD. ) x ( (Ts 
+460) / (PsxMwWET) ) ! .5 
( (Ts+460) xSCFx2992) / (528xFPSxTIMEx 
An xPs x 60x(1-%02/100) 
FPS x 60 x As 
ACFMx528/(Ts+460) X (l-%H20/100) x 
(Ps/29.9 2) 
PROBE+FILTER mg./453600 x (SCFMD/ 
SCF) x 60 

PARTICULATE LB/SCF) :PROBE+FILTER mg./453600 /SCF 
GRAINS/SCF: LB/SCF x 7000 
GR/SCF @ 8% 0 2 :  (12.9/(20.9-%02) ) X GR/SCF 
GR/SCF @ 50% E.A.: GR/SCF x ((loo+ %E.A.)/150) 
LB/MMBTU : (LR/HR) / (LB/MMBTUH) 
LB/MMBTU "F" FACTOR:LB/SCF x "F" FACTOR x (20.9 

/20.9-%02) 

0.000229 
38.96 

29.950 

30.33 

26.85 

55.28 

38.96 

94.06 
101206 

62652 

62.813 
0.0000167 
0.1170 
0.1126 
0.1211 
0 .000  

0 .000  



I 
I 
I 
I 
I 
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I 
I 
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I 
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PLANT:  
SOURCE: 
DATE : 

A I R  C O N S U L T I N G  and E N G I N E E R I N G  
COMPLETE E M I S S I O N  DATA 

T A L I S M A N  SUGAR CORPORATION 
NUMBER 4 B O I L E R  
2-11-91 

RUN NO. : 2 ... I M P I N G E R  m l  

END T I M E :  1251 P E R C E N T  0 2  
TOTAL RUN T I M E :  96.00 m i n .  P E R C E N T  C02 
BAROMETRIC P R E S S U R E  : 30.00 "Hg "F"  FACTOR 

NOZZLE DIAMETER: .230 i n c h e s  P A R T I C U L A T E  

B E G I N  T I M E :  1 1 1 0  S I L I C A  G E L  gms 

STACK P R E S S U R E :  3 0 . 0 0 " Hg . 
METER CORR. FACTOR : .994 ----------- 

393.410 c u b i c  ft. F I L T E R  mg. F I N A L  METER: 
I N I T I A L  METER: 
STACK AREA: 

P O R T - P O I N T  

--_----------- 
1-1 
1-2 
1-3 
1-4 
1-5 
1-6 
1-7 
1-0 
1-9 
1-10 
1-1 1 
1-12 
2-1 
2-2 
2-3 
2- 4 
2-5 
2-6 
2-7 
2-8 
2-9 
2-10 
2-1 1 
2-1 2 

AVERAGES 

305 
12.8 
7.70 
12.50 
0 

274.8 
355.640 cubic  ft. WASH mg. 21.3 
43.295 sq. ft. 

STACK 1 DATA INPUTS 

V E L O C I T Y  HEAD 

------------- 
.6 40 
.660 
.690 
.550 
.500 
.300 
.280 
-380 
.4 30 
.250 
.490 
.490 
.130 
.150 
.150 
.140 
.150 
.160 
.200 
.330 
.330 
.580 
.600 
.580 

SQUARE R T .  O R I F .  
V E L .  HEAD D I F F .  

0 . 8 0 0  1.100 
--------- ------- 
0.812 1.120 
0.831 1.170 
0.742 .94 0 
0.707 .e50 
0.616 .650 
0.529 -480 
0.616 .650 
0.656 .730 
0.500 .420 
0.700 .830 
0.700 .830 
0.361 . 2 2 0  
0.387 .240 
0.387 .240 
0.374 .240 
0.387 .240 
0.400 .270 
0.447 .340 
0.574 .560 
0.574 .560 
0.762 1.000 
0.775 1.000 
0.762 1.000 

0.385 0.600 0.653 
E M I S S I O N  R E S U L T S  

NOZZLE D I A .  ( S Q . F T . )  :0.0002889 
AVG. V E L O C I T Y  HEAD :-------- 
AVG. STACK T E M P . :  
AVG. METER TEMP. :  
AVG. O R I F I C E  D I F F E R E N T I A L : - - -  
METER STANDARD C U B I C  FEET:---  
% H 2 0  VAPOR: 
GAS MOL. WT. DRY: 
GAS MOL. WT. WET: 
% E X C E S S  A I R :  

MMBTU INPUT: 

--------- 
- - - - - - - - - 

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

AVG. STACK V E L . ( F P S ) - - - - - - - - -  

P E R C E N T  I S O K I N E T I C  :--------- 
--------- 

STACK 
TEMP. -------- 

153 
153 
154 
153 
154 
154 
154 
154 
154 
154 
154 
155 
154 
153 
154 
154 
155 
154 
155 
154 
154 
154 
154 
150 

METER 
TEMP. ------ 

7 
7 
7 
7 
7 

' 7  
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 '  
8 
8 
8 
8 
8 
8 
8 
8 

154 7 

_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _  
0.34 " H 2 0  VOL. FLOW ACFE! : 9512 
154 F VOL.  FLOW SCFMD : 5812 

8 2  F 
0 .60  " H 2 0  P A R T I C U L A T E  DATA : 

29.1 POUNDS P E R  HOUR: 61.99 
30.31 POUNDS P E R  S C F  : 0.000017 
26.72 G R A I N S / S C F :  0.12 
57.60 G R A I N S / S C F  @ 0% 02 0.12 
36.62 G R A I N S / S C F  @50% EA 0.1.3 

246.20 POUNDS P E R  MMBTU: 0 . 2 5  
98.61 

---______-___-_____________ 36.721 
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RUN 2 (cont.) STACK 2 DATA INPUTS 

FORT-POINT 

---------- 
1-1 
1-2 
1-3 
1-4 
1-5 
1-6 
1-7 
1-8 
1-9 
1-10 
1-11 
1-12 
2-1 
2-2 
2-3 
2-4 
2-5 
2-6 
2-7 
2-8 
2- 9 
2-10 
2-11 
2-1 2 

A V E N E S  

VEWITY HEAD 

.310 

.350 

.330 

.340 
-360 
.360 
.240 
.220 
-240 
.280 
.320 
.320 
.240 
.240 
.240 
.230 
.230 
.210 
.330 
.430 
.470 
.530 
.530 
.480 

0.326 

0.557 
0.592 
0.574 
0.583 
0.600 
0.600 
0.490 
0.469 
0.490 
0.529 
0.566 
0.566 
0.490 
0.490 
0.490 
0.480 
0.480 
0.458 
0.574 
0.656 
0.686 
0.728 
0.728 
0.693 

0.565 

.530 

.600 

.560 

.SO0 

.610 

.610 

.400 
-370 
.4 00 
.480 
.540 
-540 
.400 
.400 
.400 
.390 
.390 
.350 
.560 
.730 
,800 
.goo 
.goo 
.e20 

0.553 

-~ 

STACK 
TFMP. - - - - - - - 

153 
153 
154 
154 
154 
155 
155 
154 
154 
155 
154 
154 
154 
154 
155 
155 
155 
155 
155 
154 
155 
154 
155 
153 

154 

METER 
TWP . ------- 

83 
83 
84 
84 
85 
85 
85 
85 
85 
85 
85 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 

85 

, 



I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PLANT : 
SOURCE: 
DATE : 

R U N  NO. : 
B E G I N  T I M E :  
END T I M E :  
TOTAL RUN T I M E :  
BAROMETRIC P R E S S U R E  : 
STACK P R E S S U R E  : 
NOZZLE DIAMETER:  
METER CORR . FACTOR: 
F I N A L  METER: 
I N I T I A L  METER: 
STACK AREA: 

P O R T - P O I N T  

- - - - - - - - - - - - - - 
1-1 
1-2  
1 - 3  
1 - 4  
1 - 5  
1- 6 
1 - 7  
1- 8 
1 - 9  
1-1 0 
1-1 1 
1-1 2 
2 -1  
2 - 2  
2 - 3  
2 - 4  
2 - 5  
2- 6 
2-7 
2 -8  
2-9 
2-1 0 
2 - 1  1 
2-12  

AVERAGES 

A I R  C O N S U L T I N G  a n d  E N G I N E E R I N G  
COMPLETE E M I S S I O N  DATA 

T A L I S M A N  SUGAR CORPORATION 
NUMBER 4 B O I L E R  
2 - 1 1 - 9 1  

3 
1 3 4 5  
1 5 3 5  

9 6 . 0 0  
3 0 . 0 0  
3 0 . 0 0  

. 2 3 0  

. 9 9 4  

... I M P I N G E R  m l  1 0 0  
S I L I C A  G E L  gms. 7.0 
P E R C E N T  0 2  7 . 7 0  

min .  P E R C E N T  C 0 2  1 2 . 7 0  

" H g  . "Hg " F "  FACTOR 0 

i n c h e s  P A R T  I CU LATE ----------- 
4 3 4 . 5 8 6  cubic ft. F I L T E R  mg. 1 0 2 . 6  
3 9 3 . 7 6 1  cubic  ft. WASH mg. 4.4 

4 3 . 2 9 5  sq. ft. 

STACK 1 DATA I N P U T S  

V E L O C I T Y  HEAD 

------------- 
. 7 6 0  
. 7 6 0  
. 7 6 0  
. 7 0 0  
.6 5 0  
. 2 8 0  
.2 8 0  
- 3 2 0  
. 4  20 
. 5 2 0  
. 4 6 0  
. 4 6 0  
. l o o  
. 0 5 0  
. 0 8 0  
. 1 4 0  
.130 
. 1 9 0  
. 2  7 0  
. 4 2 0  
. 4  7 0  
. 5 7 0  
.6 20 
.620  

SQUARE R T .  O R I F .  
V E L .  HEAD D I F F .  

0 . 8 7 2  1 . 3 5 0  
0 . 8 7 2  1 . 3 5 0  
0 .872  1 . 3 5 0  
0 . 8 3 7  1 . 2 6 0  
0 . 8 0 6  1 . 1 7 0  
0 . 5 2 9  . 5 0 0  
0 . 5 2 9  . 5 0 0  
0 . 5 6 6  . 5 8  0 
0 . 6 4 8  . 7 6 0  
0 . 7 2 1  . 9 4 0  
0 . 6 7 8  .E20  
0 .678  .E20 
0 . 3 1 6  -.180 
0 . 2 2 4  . 0 9 0  
0 . 2 8 3  . 1 4 0  
0 . 3 7 4  . 2 5 0  
0 . 3 6 1  . 2 3 0  
0 . 4 3 6  . 3 4 0  
0 . 5 2 0  . 4 9 0  
0 . 6 4 8  . 7 6 0  
0 . 6 8 6  .E 5 0  
0 . 7 5 5  1.000 
0 . 7 8 7  1 . 1 0 0  
0 . 7 8 7  1 .100 

--------- ------- - 

STACK METER 
TEMP. TEMP.  
. - - - - - - - _____- 

1 5 5  8 
1 5 5  0 
1.55 8 
1 5 8  8 _ _  ~ 

1 5 6  8 
1 5 6  8 
1 5 4  8 
1 5 7  8 
1 5 5  8 
1 5 4  8 
1 5 5  8 
1 5 5  8 
1 5 6  8 
1 5 5  8 
1 5 6  8 
1 5 6  8 
1 5 5  8 
1 5 5  8 
1 5 6  8 
1 5 6  8 
1 5 6  8 
1 5 6  9 
1 5 6  9 
1 5 5  9 

0 . 4 1 8  0 . 6 1 6  0 . 7 4 7  1 5 6  8 
E M I S S I O N  R E S U L T S  

NOZZLE D I A .  ( S Q . F T . )  : 0 . 0 0 0 2 8 8 9  

AVG. STACK T E M P . :  
AVG. METER TEMP.  : 
AVG. O R I F I C E  D I F F E R E N T I A L : - - -  
METER STANDARD C U B I C  F E E T : - - -  
% H20 VAPOR: 
GAS MOL. WT. DRY: 
GAS MOL. WT. WET: 
% E X C E S S  A I R :  
AVG. STACK V E L . ( F P S ) - - - - - - - - -  
MMBTU INPUT: 
P E R C E N T  I S O K I N E T I C  :--------- 

AVG. V E L O C I T Y  HEAD :-------- - - - - - - - - - 
-------- - 

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

----------------- 
0 . 3 4  '"20 VOL. FLOW ACFM : 9 1 3 1  

1 5 5  F VOL. FLOW SCFMD : 6 9 5 6  
8 9  F 

0 .65  "HZ0 P A R T I C U L A T E  DATA : 

1 1 . 5  POUNDS P E R  HOUR: 2 5 . 1 4  
3 0 . 3 4  POUNDS P E R  S C F  : 0 . 0 0 0 0 0 6  
2 8 . 9 2  G R A I N S / S C F :  0.04 
57 .83  G R A I N S / S C F  @ 8 %  0 2  0 .04  
3 5 . 1 5  G R A I N S / S C F  @ 5 0 %  EA 0 .04  

2 4 1 . 2 1  POUNDS P E R  MMBTU: 0 . 1 0  
8 7 . 8 7  

________-_--_--_----------- 3 9 . 1 6 0  



RUN 3 (cont.) STACK 2 DATA INPVPS I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

WRT-POINT 

--------_- 
1-1 
1-2 
1-3 
1-4 
1-5 
1-6 
1-7 
1-8 
1-9 
1-10 
1-11 
1-12 
2-1 
2-2 
2-3 
2-4 
2-5 
2-6 
2-7 
2-8 
2-9 
2-10 
2-11 
2-12 

A V E N E S  

VELOCITY HEAD 

------------- 
.300 
.300 
.360 
.320 
.420 
.400 
.230 
.210 
.240 
.260 
.260 
.290 
.210 
.220 
.220 
.220 
.200 
.200 
.320 
-420 
.420 
.360 
.480 
.460 

0.305 

0.548 
0.548 
0.600 
0.566 
0.648 
0.632 
0.480 
0.458 
0.490 
0.510 
0.510 
0.539 
0.458 
0.469 
0.469 
0.469 
0.447 
0.447 
0.566 
0.648 
0.648 
0.600 
0.693 
0.678 

0.547 

.540 

.540 

.650 

.580 

.760 

.720 

.410 

.380 

.380 

.470 

.470 
-520 
.380 
.400 
.400 
.400 
.360 
.360 
.580 
.760 
.760 
-650 
.860 
.E30 

0.548 

STACK MFPER 
TEMP. TEMP. ------- ------- 

155 91 
154 91 
156 91 
155 91 
155 91 
155 92 
155 92 
154 92 
154 92 
154 92 
155 92 
155 93 
154 93 
154 93 
155 93 
158 93 
155 93 
156 93 
155 93 
155 93 
155 93 
155 93 
155 93 
155 93 

155 92 
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PLANT: 

DATE : 
SOURCE: 

AIR CONSULTING and ENGINEERING 
COMPLETE EMISSION DATA 

TALISMAN SUGAR CORPORATION 
NUMBER 4 BOILER 
2-11-91 

FINAL METER: 
INITIAL METER: 
STACK AREA: 

PORT-POINT 

_________----- 
1-1 
1-2  
1-3 
1 - 4  
1-5 
1-6 
1-7 
1-8 
1 -9  
1 -10  
1-11 
1-1 2 
2-1 
2-2 
2-3 
2-4 
2-5 
2-6 
2-7 
2-8 
2-9 
2-1 0 
2-1 1 
2 - 1  2 

AVERAGES 

RUN NO. : 4 ... IMPINGER m l  3 1 5  
BEGIN TIME: 1 7 0 0  SILICA GEL gms. 7 . 3  
END TIME: 1 8 3 9  PERCENT 0 2  7 . 4 0  
TOTAL RUN TIME: 96 .00  m i n .  PERCENT C 0 2  

STACK PRESSURE: 
NOZZLE DIAMETER: . 2 3 0  i n c h e s  PARTICULATE 
BAROMETRIC PRESSURE: 3 0 . 0 0  3 0.0 0 "Hq " Hg . "F" FACTOR Q; ;:, LI 

-/ 7. f _________-- METER CORR. FACTOR: . 9 9 4  
4 7 5 . 5 4 7  c u b i c  E t .  FILTER mg. 3 0 0 . 8  
4 3 4 . 8 3 2  c u b i c  f t .  WASH mg. 1 6 . 8  

4 3 . 2 9 5  sq. f t .  

STACK 1 DATA INPUTS 

VELOCITY HEAD 

. 2 4 0  
- 3 3 0  
. 3  50  
. 4 0 0  
. 4  6 0  
. 4 6 0  
. 1 3 0  
. 1 3 0  
.2  00  
. 2 0 0  
. 2  20 
. 1 6 0  
. 2 8 0  
. 4 6 0  
. 5  50  
. 6 3 0  
. 7 3 0  
. 7 0 0  

SQUARE RT. ORIF. 
VEL. HEAD DIFF. 

0 . 8 4 9  1 . 3 0 0  
0 . 8 6 6  1 . 3 5 0  
0 . 8 3 7  1 . 2 6 0  
0 . 7 2 1  . 9 4 0  
0 . 6 3 2  . 7 2 0  
0 . 5 0 0  . 4 5 0  
0 . 4 9 0  - 4 5 0  
0 . 5 7 4  - 6 0 0  
0 . 5 9 2  . 6 3 0  
0 . 6 3 2  . 7 2 0  
0 . 6 7 8  .E30 
0 .678  .E30 
0 . 3 6 1  . 2 3 0  
0 . 3 6 1  . 2 3 0  
0 . 4 4 7  . 3 6 0  
0 . 4 4 7  . 3 6 0  
0 . 4 6 9  . 4 0 0  
0 . 4 0 0  . 2 9 0  
0 . 5 2 9  . 5 0 0  
0 . 6 7 8  .E30 
0 . 7 4 2  1 . 0 0 0  
0 .794  1 . 1 5 0  
0 . 8 5 4  1 . 3 0 0  
0 . 8 3 7  1 . 2 5 0  

--------- ------- 

0 . 4 1 5  0 . 6 2 4  0 .749  
EMISSION RESULTS 

STACK 
TEMP; -------- 

1 5 6  
1 5 5  
1 5 6  
1 5 6  
1 5 6  
1 5 6  
1 5 6  
1 5 7  
1 5 7  
1 5 7  
1 5 4  
1 5 4  
1 5 6  
1 5 5  
1 5 6  
1 5 7  
1 5 7  
1 5 7  
1 5 6  
1 5 7  
1 5 7  
1 5 7  
1 5 6  
1 5 6  

METER 
TEMP. ------ 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

a 

a 

1 5 6  8 

NOZZLE DIA. (SQ.FT.) : 0 . 0 0 0 2 8 8 9  

AVG. STACK TEMP.: 
AVG. METER TEMP. : 
AVG. ORIFICE DIFFERENTIAL:--- 
METER STANDARD CUBIC FEET:--- 

GAS MOL. WT. DRY: 
GAS MOL. WT. WET: --------- 
% EXCESS AIR: 
AVG. STACK VEL. (FPS)--------- 
MMBTU INPUT: 
PERCENT ISOKINETIC :--------- 

AVG. VELOCITY HEAD :-------- - - - - - - - - - 
-------- - 

.------ -- % n 2 0  VAPOR: -------- - 
- - - - - - - - - 
- - - - - - - - - 

----------------- 
0 . 3 6  "H20 VOL. FLOW ACFM : 9 8 3 0  

1 5 6  F VOL. FLOW SCFMD : 6089 
8 4  F pu8 I?\''' 

-5v1 r 
0 .69  "H20 PARTICULATE DATA : 

2 7 . 9  POUNDS PER HOUR: 64 .79  
3 0 . 3 3  POUNDS PER SCF : 0 .000017  

-____________---___-------- 3 9 . 4 8 2  

2 6 . 8 8  GRAINS/SCF : 0.12, 
5 4 . 0 4  GRAINS/SCF @ 8% 0 2  0 . 1 1  
3 7 . 8 4  GRAINS/SCF @ 5 0 %  EA 0.12  

2 3 1 . 6 9  POUNDS PER MMBTU: 0 . 2 8  
1 0 1 . 2 1  
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IlvN 4 (cont.) 

PORT-POINT 

1-1 
1-2 
1-3 
1-4 
1-5 
1-6 
1-7 
1-8 
1-9 
1-10 
1-11 
1-12 
2-1 
2-2 
2-3 
2-4 
2-5 
2- 6 
2-7 
2-8 
2-9 
2-10 
2-11 
2-12 

AVERAGES 

STACK 2 DATA INPVPS 

VELOCITY HEAD 

------------- 
.250 
.310 
.330 
.360 
.360 
.380 
.260 
.260 
.280 
.320 
-320 
.350 
.220 
.220 
.250 
.250 
.220 
.220 
.400 
.530 
.570 
.570 
.570 
.570 

0.349 

0.500 
0.557 
0.574 
0.600 
0.600 
0.616 
0.510 
0.510 
0.529 
0.566 
0.566 
0.592 
0.469 
0.469 
0.500 
0.500 
0.469 
0.469 
0.632 
0.728 
0.755 
0.755 
0.755 
0.755 

0.582 

.450 

.560 

.600 

.650 

.650 

.680 

.470 

.470 

.SO0 

.580 

.580 

.630 

.400 

.400 

.450 
-450 
.400 
-400 
.720 
.950 
1.000 
1.000 
1.000 
1.000 

0.625 

156 
156 
155 
155 
155 
155 
156 
156 
156 
156 
156 
156 
156 
156 
156 
156 
156 
156 
156 
156 
156 
156 
156 
156 

156 

4y \ ,TIb '  

// 155 

85 
85 
85 
85 
85 

85 
85 
86 
86 
86 
86 
85 
85 
86 
85 
85 
85 
85 
85 
85 
86 
86 
87 

85 

a5 
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APPENDIX B 

F I E L D  DATA SHEETS 
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APPENDIX C 

LABORATORY ANALYSES 

... ... ... 
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~ 

41R CONSULTING AND ENGINEERING, Inc. 
I SAMPLE RECOVERY A N D  CHAIN OF CUSTODY 

S A M P L E  RECOVERY 

R U N  NO. 

\ 

I 

L 

z 

’5 

f 

4 

4 

CONTAINER LlOUlD LEVEL 
NO. MARKED 

4-3& J 
/WATER BLANK 

# 

FILTER. BLANK .sOgZ- 

SILICA GEL 
RUN NO, CONTAINER FINAL WT. I N I T  W T  

NO. ( g )  ( P I  

COMMENTS 

.’ 

N E T  WT. 
( g )  

200.0 

200.0 

200.0 

200.0 
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STANDARD METER CALIBRATION 
Meter Number 1040616 

... ... 
Air Consulting and Engineering, Inc,”’(ACE) uses a dry gas meter for the 
calibration standard. This meter has been callbrated against a wet test meter 
in triplicate. 
curve (see next page). 
using the following formula: 

This data was used to generate a standard meter calibration 
Field meter calibrations are corrected to this curve 

Y, x Ys = Y 

Ya = actual ratio of field meter to standard meter 

Ys = ratio of standard meter to wet test meter at a given 

Y = corrected ratio of field aeter 

flow rate (from,Calibration Curve) 

The dry standard meter was calibrated on November 23. 1990. and is checked 
and/or recalibrated at least annually. 
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PITOT TUBE 70 - .  
DATE CALIBRATED 

. 
Yes No 

P i t o t  tube openings damaged? Yes (exp la in  below) / No 

. P i t o t  tube assembly l e v e l ?  

= ;? 0 (<loo), a2 - D O ( < l o o ) ,  B, 0 3 O ( < 5 O ) ,  "1 
B, = I O ( < 5 0 )  

3 O  , e 0 ? ' f A = 0,867 in. = (Pa + Pb) Y '  

z P A s i n  y = D,oL/5- i n . ;  <0.32 / t1/8 i n .  

w = A s i n  8 P B,QL/5- i n . ;  *:0.08 1 <1/32 in .  

pa %460 i n .  pb , L / o ~  in.  Dt =23L 
C a l i b r a t i o n  r equ i r ed?  Yes / '  No 

THERMOCOUPLE CALIBRATION 

Date 9 - 4 - 9 0  Thermocouple No. 7~ 

Source ASTM Glass Thermometer Pyrome t e r  Degree x 
(Spec i fy)  With Mercury (OF) (OF) Difference Dif fe rence  

.. . 

FDER - Maximum 5' d i f f e r e n c e  

EEA [(Ref. temp. OF + 4 6 0 )  - (Pyrometer temp. OF + 4 6 0 q  1oo<1.5i 
Ref. temp. "F + 4 6 0  - 

A 

Cal ib ra t ed  by J e a  
ACE 110 
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. 150 ." no 
2 
5 250 

5 

I- 
4 

2 tu3 

g I W  

- IM 
I- w 

0 

0 
p. 

- 3.11 PROBE (Smin WARMUP) 

- .. 
., . 

- 
- 
- 

5 0 -  INLET. 150 OF - 
I I I I I I I 

5-11 PROBE (IO-min WARMUP) 

INLET, 250 OF 

INLET AMBIENT. 

INLET. 150 OF 

0 
0 20 40 60 m 

POWERSTAT SElTlNG. % 

354 

." 300 4-11, PROBE (1Omin WARMUP) 

35.0 
U 
0 

w 
0 = 
e 
w 

.3m 

2 250 

3 no 
5 150 
I- 

I- 

W 
m. 

a. 

s 100 

50 

0 

7 &It PROBE (15-min WARMUP) 

0 m 40 M 80 
~~ 

POWERSTAT SETUNC. % 

. .  3M 

1 4  PROBE (IS-nin WARMUP) 

0 n 40 60 
POWERSTAT SEITING. : 

NOTE Flow tale held conrlanl a1 0.15: 501; chanie in ilow tale has linls e l l e C l  on poba Iemperaluta. 

Probe temperatures. 
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BOILER DATA SHEET I 
I 
I 
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T TME 
2 '. 3 LF - .. 
q : o o  . .  

7 :30 

1 1 , ' .  IO ....... 
f.!..:.d.L- 

........ 11: -. I d  ... .. 

....................... l a ;  '16 
I d .  .... Y k P  

__ 
............ 

'. '-1 .j' 
........ /... 

3 !15 ' 
.~ 3:31 7 1 , w  _. 

....... ... 

. . . .  .q &..M.l.r? .. 

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

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

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

..... _- . 
-=zLG! 
.... 1.97.s ...... 

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

(773- x L O O  -. -- 
. . .  - 

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

.. -. Y 2  - .. 

I T  
.. 9 4  

........ 8 2  
..... 
. . . . . . . . . . . . . . . .  

i d 6  4 Y o  ...... I-------- .- 

... - ....... 

. . . . . . . . . . . .  Bo 
g 2. 

87 
. . .  8 4  . . . . .  

....... 8 __ ......... 1 

... 

. . . . . . .  
I "3, Y 9.6 

N 
RESSURE 

.65& . 

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

... -_ ._ 

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

. . . . .  
... 2.6:s . , 

b 10 

. - L X J  
AY.0. . .  

... a. .Fg 
2PS 

...................... xez- - . 

4.; iir, ...... 

.- 

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

TEMP. .. 
5-7 2. 

........ 

S I  '?. . 
S b  S ........... 

rf7 0 . . . . . .  

. . 

___ 

a b o  
2 6 0  

3.10 . . . . . . . .  

...... .... 

....... 

2 b O  
2 60 

,xJ 0 
......... XLO .- 
..:Ado.. .. 

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

. . . . . . . . .  

.. .... -~ 

. . .  

........ 

............. I . . . . . . . . . .  

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

I 

D WATER 
AESSURE 
420 

. 

__ ............ 
. . . . . .  

. . . . . . . . .  .- 

4 2 0  

. .Y..\!(? . 
4 4 0  

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

. CCLfo 

. . .  
. .,. . .  

. .- 

! .. I .  

.. .'tY..Pj: ... 

. 4.0 
Y c/c ......... * . .  

.?.%o 

. . . . . . . . . . . . .  .,-. .. ... .,ll_ r .  .. ..:., . . . . . . . . . . . . . . . . . . . . .  ..?,.. . . . .  . .  I . ( . ,  . , .  , ,  , . .  . . . . . . . . .  
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PROCESS DATA INSTALLATION \ I -  E 4 
... 

DATE "A . '1 I 
TYPE OF INSTALLATION ( 3 h G A J  x f i  6 o t L G K  

TYPE OF MATERIAL PROCESSED- sf  hh  cv\ 

TYPE OF FUEL USED BbGhssE 
TYPE OF POLLUTION CONTROL SYSTEM.\RY C~LLGLTOK + Q U A L  d~ m v ~ l  ~ J T  

SCRUBBER WATER FLOW ( G P M )  \ a 0 0  1 a o o  I200 12.06 

SLmJr3661 
NORMAL R U N  1 RUN 2 R U N  3 

PRESSURE DROP (INCHES) \I l a # o  I I ,T 
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PROJECT PARTICIPANTS 
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i ACE1 : 

STEPHEN L. NECK, P.E. 
_-_-__----_- 

GERARD GAUTHREAUX 

KLEEMAN ENGINEERING, INC 

FRANK S. KLEEMAN, P.E. 
________---_ 

FDER 

KEN TUCKER 
_________---  

TSC 

ANGEL0 ARCHBOLD 
_---_------- 

PROJECT PARTICIPANTS 

FIELD TESTING 
REPORT PREPARTION 

FIELD TESTING 

PROJECT COORDINATOR 

TEST OBSERVER 

TEST COORDINATOR 



ATE ../../.. FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION 
PARTICULATE STACK TEST V E R I F I C A T I O N  

DER METHOD 5 

F A C I L I T Y  NAME: TALISMAN SUGAR CORP. A P I S  # 

COMPANY CONDUCTING TEST: KLEEMAN TEST DATE 2 11 91 

SOURCE DESCRIPTION:  B O I L E R  

STACK TEST DATA SUMMATION 

RUN 1 RUN2 RUN3 

1 . H 2 0  
2 . H 2 0  
3 . M ”  
4 . V ’ M  
5.Y 
6. RDP 
7.DH 
8 . T ’ M  
9 . T ’ S  
0 . P ’ S  
1 . P ’ B  
3 . D ”  
4 .T  
5 .C ’P 
3 . S / T  

(VOL.MEAS.).ML 
(MASS MEAS.),GM 
PARTICULATE WEIGHT, GM 
VOLUME METERED,CF 
DRY GAS MTR. C A L I B - F C T R .  
AVG SQR D.P-SAMPLING 
AVG DELTA H , I N . H 2 O  
AVG MTR. TEMP,DEG.F 
AVG STACK TEMP,DEG.F 
STACK PRESS,”HG(ABS) 

ACTUAL NOZZLE D I A M , I N  
ACTUAL SAMPLE T I M E , M I N  
P I T O T  TUBE C O E F F I C I E N T  
VALUE:SAMPLE PTS/TOT PTS 

BAROMETRIC PRESS,”HG 

235 
12.8 
.227 
29.824 
-994 
.621 
- 384 
65 
154 
30 
30 
-205 
96 
- 84 
1 

305 
12.8 
.296 
37.77 
-994 
.6 
.653 
82 
154 
30 
30 
-23 
96 
.84 
1 

315 
7.3 
.3176 
40.715 
.994 
.624 
.749 
84 
156 
30 
30 
.23 
96 
.84 
1 

VOLUME MOISTURE STACK FLOW PERCENT ACTUAL ACTUAL ALLOW 
UN SAMPLED CONTENT VEL RATE ISO- EMISS E M I S S  EMISS 

DSCF PERCENT FPS DSCF/H K I N E T I C  LB/HR LB/MBTU LB/MBTU 

1 29.91 27.85 39.07 3,787,307 93.26 63.36 0 - 262 0.300 

2 36.72 27.85 37.75 3,659,235 94.13 65.03 0.269 0.300 

3 39.44 27.78 39.32 3,802,475 97.31 67.49 0.279 0.300 

EAN 35.36 27.83 38.72 3,749,672 94.90 65.29 0.270 0.300 



, SUMMARY 

GENERAL: 
REVIENED BY AS 

LAMINAR FLOW ASSUMED (<lo DEG YAW) (OR <20 DER) 

A L L  REQUIRED LEAK TESTS ACCEPTABLE 

ACTUAL A ' S  = 43.295 SQ FT 

ACTUAL E M I S S  BASED ON HEAT I N P U T  = 241.58 MBTU/HR 

ASSUMED M ' ~130.0  (COMBUSTION GASES) 

:OMMENT ............................................................... 

RUN 1 : 
ACTUAL A 'N = .0002292 SQ F T  
OVERSATURATED CONDITIONS:  SATURATION MOISTURE ASSUMED/GIVEN PG.1 

,P MMENT ............................................................... 

RUN 2 : 
ACTUAL A 'N = .0002885 SQ F T  
OVERSATURATED CONDITIONS:  SATURATION MOISTURE ASSUMED/GIVEN P G . l  

:OMMENT .............................................................. 

, ' W N  3 : 
A\ ACTUAL A 'N .0002885 SQ F T  

~OMMENT ............................................................... 
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ENTER THE FOLLOUING: 
i 
I ,  

RUi4 4 R U N 2  F.tit43 
! .......... 2'5 . ... 4 . H 2 0  COLLECTED C ONLY VOL.IIEASMRED 1,  IIL: ?p.s:. ?.I.$-. 

2. HZ0  COLLECTED CUEICHED PART GNLY3,GII: 124 
3 .  Pl'N PARTICUL.ATE UEXGHT. FW: ....... '227. 

2 q . b L 4  

5. . Y  DRY GAS WETER C&L FLCTO8: ........ ' 9 4 9  

........ 

4 .  v'm VOLUX PETERED, CF: ....... 

' 6 2 1  6. RD? AVG SQR DELTA P CWIiEN SARPLINGI:  ........ 
7. DH AVG DELTA H. IN H20:. ........ 
Z .  T ' R  FVG RETER TERP, OEG F: .-.---.- 
7. T ' S .  AVG STACK TEIIP. GEG F: ........ 

10. P'SX STACK PEESS, * I N  .... c ...... 3 :  ........ 
.:<. P ' B  BAROPIETRIC PEESS, I N  HG: ........ 
43; D ' N  ACTUAL NOZZLE DJARETER,  IN.: ........ 
44. T ACTUAL SAllPLE T IRE,  PllN: ........ 
9s- C'P P I T O T  TUBE COEFFICIENT: ........ 

' 364 

63- 
6-4 

7 O . r p o  

I 
I 

30'60 
* 205 

46 I ;: 
'$4-  

: O P T I O N  ENTRIES-. 237>3i- 
17. ORSAT/FYRITE - % C O 2 :  ........ 

. ........ l;l,Lx.. 7 ,  '3 
'a4L. 31 7.6 j 

'444 *44y 

' L D  '624 

........... .7.4-?. 

............... $ L  y 9  

............... 45-9 
" j - c i o  '30. (SD 

30.m y o  *ciu 
a 7 - 3 3  ..... . 239.- ........ 

4 c  4 6  
L?q 'sy 

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

i ....... ........ 37.77 .~. 4 D' 76- 

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

................ 
'653 ~ w 

13-6 

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

................ 1 

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

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

'13. Oi?SAT/FYEITE - %92: ........................ 
<, 23. O?,SAT/FYRITE CFOP. C ' S  P SQ%E.A.>-%CO: .......................... 
i 49. S P E C I F I C  i i ' D  ENTRXES: ........................ 
.. 2 2 .  CYC:ILOEJIC (40.-20 DZG3 - A'JG CO5CYALIl: ........................ 
.. 7'. CYC.C>?Ql - AVECSrii7 G.P Y. COSCYAUII: ........................ 

? ? .  FRflCESS UT S@LIRCE - T/'I-IE: ........................ 
. 7 7 .  i .E /TC) t i  REGLIL..AT?.D - T / H R :  ........................ 

_1- 

.I . .  .. i.,. L . F I / N  RFGUI.ATED C *  AS DEFINED1 - */HR: ........................ 
,.: 

........................ :':.I. IL;~N?.C{T(  ( 7 n l -  VALlS;,rlPI.r P T S / 7 0 T  P i s ) :  




