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P O S T  O F F I C E  B O X  6 6 6  B E L L E  G L A D E ,  F L O R I D A  

J a n u a r y  2 2 ,  1 9 9 1  

Department of Envi ronmenta l  R e g u l a t i o n  

2269  Bay S t r e e t  
F o r t  Myers, FL 33901 

South F l o r i d a  D i s t r i c t  

I A t t e n t i o n :  M r .  David Knowles R e :  C o m p l i a n c e  T e s t i n g  on 
B o i l e r  N o .  4 - A050-115039 

Gentlemen : 

P u r s u a n t  t o  f u l f i l l i n g  t h e  p r o v i s i o n s  o f  t h e  o p e r a t i n g  p e r m i t  
r e f e r r e d  t o  above,  w e  are  e n c l o s i n g  two compl i ance  t e s t  r e p o r t s  
on B o i l e r  N o .  4 .  

Also  e n c l o s e d  i s  a cer t i f icate  o f  c a l i b r a t i o n  o f  t h e  f lowmeter  
i n s t a l l e d  i n  t h i s  b o i l e r .  

ERA: j m  

E n c l o s u r e  
I 

cc: M r .  Ajaya K.  S a t y a l ,  HRS/Palm Beach County  
P u b l i c  Hea l th  U n i t  ( w i t h  copy o f  r e p o r t )  

Zip Code 33430.0666 
Telephone (4071 9965556 . 

Fax No. (4071 9964747 
T W X  15101 951 -7392 
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P O S T  O F F I C E  B O X  6 6 6  B E L L E  G L A D E ,  F L O R I D A  

January 22, 1991 

TO WHOM IT MAY CONCERN: 

I hereby certify that the steam flowmeter of Boiler No. 4 was 
calibrated, on August 2 1 ,  1990, using manufacturer's recommended 
procedures. 

Chief 
Instrumentation Department 

Zip Code 334300666 
Telephone 14071 9965556 

Fax No. (4071 9964747 
TWX (51 01 951 -7392 
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and REPORT CERTIFICATION ... ngineering, Inc. 

To the best of my knowledge, all applicable field and analytical 

procedures comply with Florida Department of Environmental Regulation 

requirements and all test data and plant operating data are true and correct. 

S W L  & f l A  
StephenlL. Neck, P.E. 

State of Florida 
Registration No. 20020 

SEAL 
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2106 N.W. 67th Place, Suite 4 Gainesville. Florida 32606 (904) 335-1889 
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1.0 INTRODUCTION 

Personnel from Air Consulting and Engineering,INC.(ACEI) 

performed annual source emission compliance testing for the Sugar Cane 

Growers Cooperative of Florida(SCGC0F) on December 11, 1990. Testing 

was performed at the Number 4 Boiler wet scrubber outlet. 

Testing was designed to fulfill "specific conditions" of the 

current Florida Department of Environmental Regulation (FDER) 

operating permit. 

Three 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 

pr0dUCtiOn. 

Mr. Blas Marin of SCGCOF served as test coordinator and 

certified production rates. 

Mr. Ken Tucker of the Florida Department of Environmental 

Regulation witnessed most of the testing. 

1 
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2.0 SUMMARY and DISCUSSION Of RESULTS 

Results of the emission testing are provided in Table 1. 

Complete emission data are located in the report appendices. 

The source was found to be operating within full compliance of 

permit conditions. Stack emissions averaged 6 3 . 4 4  pounds per hour 

(LB/HR) and 0.158 pounds per million btu(LB/MMBTU) heat input against 

a "process rate" basis allowable emission of 0.190 LB/MMBTU. Permit 

conditions limit emissions to 0.10 LB/MMBTU from oil and 0.20 LB/MMBTU 

from residue firing. 

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). 

Residue integrator and oil meter readings were recorded at the 

beginning and end of each particulate test run by ACE1 personnel. 

2 
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TABLE 1 
E M I S S I O N  SUMMARY 
SUGAR GROWERS COOPERATIVE OF .F.LORIDA 
NUMBER 4 BOILER 
DECEMBER 11, 1990 

RUN NUMBER TIME ACTUAL E M I S S I O N S  ALLOWABLE E M I S S I O N S  ---------------- __________----_---- 
LB/HR LB/MMBTU LB/HR LB/MMBTU 

1 0915-1019 bL/  61.02 0.152 76.57 0.190 

2 1105-1208 b 3  64.03 0.159 76.50 0.190 

3 1244-1348 k q  65.27 0.164 75.65 0.190 

AVERAGES --------- 63.44 0.158 76.24 0.190 

3 
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3.0 PROCESS DESCRIPTION AND OPERATION 

The Number 4 Boiler at Sugar Cane Growers Cooperative iS a 

spreader stoker design used primarily for residue fuel firing. 

Supplemental oil firing was also utilized for the emission test. The 

boiler averaged 235,511 pounds per hour steam production over the 

three run test period. 

Oil meters, steam integrators, and other production monitoring 

devices were rigorously calibrated prior to the production season. 
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4 . 0  SAMPLING POINT LOCATION 

... 

The sampling point location is a single scrubber outlet stack, 

113.5" in diameter. The stack has f o u r  sample ports 9 0  degrees apart. 

The ports are located 300" from an upstream disturbance and 8 4 "  from 

the outlet. 

Twenty-four test points were sampled for each test run. The 

traverse were located as shown in Figure 1. The stack configuration is 

such that there is no reason to evaluate the presence of cyclonic 

flow. 

5 
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FIGURE I. 

SAMPLING POINT LOCATION 
BOILER N0.4 
SUGARCANE GROWERS COOP OF FLORIDA 

A I R  CONSULTING 
and 

ENGl NEERING 



I 
I 
I 
I 
I 
1 
I 
P 
I 
I 
I 
I 
I 
1 
I 1 

~ 

5.0 FIELD and A N A L Y T I C A L  PROCEDURES- USEPA METHOD 5 

P a r t i c u l a t e  m a t t e r  s a m p l e s  were c o l . i e c t e d  by t h e  e m i s s i o n  measurement 

method s p e c i f i e d  by t h e  Un i t ed  S t a t e s  Envi ronmenta l  P r o t e c t i o n  Agency. 

A s c h e m a t i c  d iagram o f  t h e  sampl ing  t r a i n  used  i s  p r o v i d e d  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 i n c l u d e d  i n  t h e  c a l c u l a t i o n  o f  t h e  emission 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 h o u r 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  
cool f o r  two h o u r s ,  and  weighed t o  t h e  n e a r e s t  
0 . 1  mg. The 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  o f  s i x  h o u r s  and  weighed t o  a c o n s t a n t  
w e i g h t  ( l ess  t h a n  0 . 5  mg change  from p r e v i o u s  
we igh ing) .  The a v e r a g e  .o f  t h e  two c o n s t a n t  
w e i g h t s  was used  a s  t h e  t a r e  v a l u e .  

2 .  NOZZLE, FILTER HOLDER, A N D  SAMPLING PROBE - The n o z z l e ,  
f i l t e r  h o l d e r ,  and  s a m p l i n g  p r o b e  were washed 
v i g o r o u s l y  w i t h  soapy  w a t e r  and b r u s h e s ,  r i n s e d  
w i t h  d i s t i l l e d  wa te r  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  o p e n i n g s  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 i m p i n g e r s  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 impinge r s  were 
a l s o  sealed d u r i n g  t r a n s i t .  

TEST PROCEDURE 

P r i o r  t o  pe r fo rming  t h e  a c t u a l  p a r t i c u l a t e  m a t t e r  sample  r u n s ,  ce 

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

measurements i n c l u d e d  t h e  a v e r a g e  g a s  t e m p e r a t u r e ,  t h e  s tack g a s  

t i n  

v e l o c i t y  head ,  t h e  s t a c k  g a s  m o i s t u r e  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 per formed.  T h e  s t a c k  t e m p e r a t u r e  

was d e t e r m i n e d  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  

I 
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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  t y p e  

"s" p i t o t  t u b e  and a n  i n c l i n e d  ma&heter .  V e l o c i t y  head measurements 

of 0 .05  i n c h e s  H 2 0  o r  less were 'measu red  u s i n g  a micromonometer. 

The sampl ing  t r a v e r s e  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 i v e  

sample c o u l d  be  e x t r a c t e d  from t h e  g a s  s t r eam.  T h e  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  e q u a l  a r e a s ,  t h e  number o f  w h i c h  were 

dependent  upon t h e  d i s t a n c e  ups t ream o r  downstream from f low 

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  tes t  run c o n s i s t e d  o f  sampl ing  f o r  a s p e c i f i c  

amount o f  time a t  each  p o i n t .  The t y p e  "s" p i t o t  t u b e  was connec ted  t o  

t h e  sampl ing  p robe  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 

c o u l d  be  made a t  each  t r a v e r s e  p o i n t  w h i l e  conduc t ing  t h e  t e s t  run. 

The s t a c k  g a s  t e m p e r a t u r e  was a l s o  measured a t  e a c h  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 a s  well a s  known 

n o z z l e  a r e a ,  c a l c u l a t i o n s  o f  " i s o k i n e t i c "  ( e q u a l  ene rgy  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  e a c h  t r a v e r s e  p o i n t  d u r i n g  t h e  t e s t  

run. 

The g a s e s  sampled passed  through t h e  f o l l o w i n g  components:  a s t a i n l e s s  

s t e e l  n o z z l e  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  1 0 0  m l  o f  d i s t i l l e d  w a t e r  each:  one d r y  impinger;  one  

impinger  w i t h  2 0 0  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 

tub ing:  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 e c o v e r y  was accompl ished  i n  t h e  f o l l o w i n g  manner: .,. ._ .  

1. The p r e - t a r e d  f i l t e r  was removed from i ts  h o l d e r  and 
p l a c e d  i n  C o n t a i n e r  1 and s e a l e d .  ( T h i s  i s  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 l a c e d  i n  C o n t a i n e r  2 .  The 
c o n t a i n e r  was t h e n  s e a l e d  a n d  t h e  l i q u i d  l e v e l  marked. 

3. The volume o f  wa te r  from t h e  f i r s t  t h r e e  imp inge r s  was 
measured f o r  t h e  purpose of c a l c u l a t i n g  t h e  m o i s t u r e  
c o n t e n t  o f  t h e  s tack  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  ge 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 c o n t a i n e r s  from e a c h  sample  run  were a n a l y z e d  
a c c o r d i n g  t o  t h e  f o l l o w i n g  p r o c e d u r e s :  

1. T h e  f i l t e r  was e i t h e r  d r i e d  f o r  two h o u r s  a t  1 0 5  
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  h o u r s  a t  ambient  
t e m p e r a t u r e .  Fol lowing  d e s i c c a t i o n ,  t h e  f i l t e r  was 
weighed t o  t h e  n e a r e s t  0 . 1  mg. A minimum of two s u c h  
we igh ings  six 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  
less t h a n  0 . 5  mg. 

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

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 

2. The acetone from C o n t a i n e r  2 was t r a n s f e r r e d  t o  a t a r e d  

t o  t h e  n e a r e s t  0 .1  gram. 

The t o t a l  sample  w e i g h t  i n c l u d e d  t h e  we igh t  g a i n s  from Sample 

C o n t a i n e r s  1 and 2 .  

DATA 

A l l  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  a s  e m i s s i o n  

c a l c u l a t i o n s  a r e  p r o v i d e d  i n  t h e  report  append ices .  

1 0  
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AIR CONSULTING & ENGINEERING,INC. 
Complete 'Emission Data 

TOTAL HEAT INPUT (OIL)------------- 
TOTAL HEAT INPUT (NON-OIL) 

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

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

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

71 MINUTES 

24210 
23900 

1 

6761 
6681 
3500 
580 DEGREES F 
425 PSIG 
440 PSIA 

260 DEGREES F 
600 PSIG 
615 PSIA 

1291.7 BTU/LB 
228.6 BTU/LB 

1063.1 BTU/LB 
236620 LB/HR 

402.48 MMBTUH 
62.5 % 

1.00 

261.97 GPH 
150000 BTU/GAL 

.10 LB/MMBTU 

.20 LB/MMBTU 

76.57 LB/HR 
61.02 LB/HR 

0.190 LB/MMBTU 
0.15 2 LB/MMBTU 
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A I R  CONSULTING & ENGINEERING,INC.  
C o m p l e t e  E m i s s i o n  Data 

O I L :  

TOTAL HEAT INPUT (OIL)------------- 
TOTAL HEAT INPUT (NON-OIL) 

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

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

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

72 MINUTES 

24680 
24370 

1 

6882 
6801 
3500 

580 DEGREES F 
425 PSIG 
440 P S I A  

260 DEGREES F 
600 P S I G  
615 P S I A  

1291.7 BTU/LB 

1063.1 BTU/LB 
236250 LB/HR 

401.85 MMBTUH 

228.6 BTU/LB 

62.5 % 

1.00 

258.33 GPH 
150000 BTU/GAL 

W 
.io LB/MMBTU 
.20 LB/MMBTU 

76.50 LB/HR 
64.03 LB/HR 

0.190 LB/MMBTU 
0.159 LB/MMBTU 
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A I R  CONSULTING & ENGINEERING,INC.  
C o m p l e t e  E m i s s i o n  D a t a  

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

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

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

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

71 MINUTES 

25100 
24800 

1 

6992 
6913 
3500 
580 DEGREES F 
430 P S I G  
445 P S I A  

260 DEGREES F 
600 P S I G  
-615 P S I A  

1291.2 BTU/LB 
228.6 BTU/LB 

1062.6 BTU/LB 
233662 LB/HR 

397.26 MMBTUH 
62.5 % 

1.00 

253.52 GPH 
150000 BTU/GAL 

.20 LB/MMBTU 

75.65 LB/HR 
65.27 LB/HR 

0.190 LB/MMBTU 
0.164 LB/MMBTU 
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AIR CONSULTING AND ENGINEERING, INC. 

Complete Emission Results 

Plant: SUGAR CANE GROWEERS CO-OP FL. 
Location: BELLE GLADE, FLORIDA Date: 12-11-90 
Stack: NUMBER 4 BOILER Run 1 From 0915 - 1019 
Y Factor 0.994 Nozzle Diameter 0.300 In 
Total Time 60.00 Min Nozzle Area 0.000491 Ft- 
Stack Area 70.260 Ft- Barometric Pressure 30.20 In Hg 
Stack Temperature 144.5 -F Meter Temperature 67.8 -F 
Stack Pressure 30.20 In Hq Meter Orifice Diff 1.981 In H,o 
Stack Avg - Vel Head 0.591 In Hi0 Meter Volume 

Condensate Vol 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9 .  
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

Volume Water Vapor Sampled 
Volume Standard Dry Gas Sampled 
Total Standard Sample Volume 
Percent Moisture 
Percent Dry Air 
Molecular Weight of Dry Flue Gas 
Molecular Weight of Wet Flue Gas 
Specific Gravity Flue Gas 
Percent Oxygen [O 1 
Percent Carbon Dio3ide [C02] 
Percent Excess Air 
Velocity of Flue Gas 
Actual Volumetric Flow Rate 
Dry Volumetric Flow Rate 
Standard Volumetric'Flow Rate 
Emission Concentration 
Emission Concentration 
Emission Rate 
Percent Isokinetic 

4 
41.783 CF 
241.30 ml 

11.358 SCF 
42.122 SCF 
53.480 SCF 
21.200 
78.800 
30.030 
27.480 
0.95 
9.75 
10.25 
85.752 
36.222 FPS 

152696.0 ACFM 
120324.5 ACFMD 
106073.5 SCFMD 

0.0671 gr/SCF 
0.0466 gr/ACF 

61.02 lbs/Hr 
94.8 

Probe/Nozzle Wash 17.0 mg 
Filter 166.2 mg 
Total 183.2 mg 
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AIR CONSULTING AND ENGINEERING, INC. 

Complete Emission Results 
__________________________________*_____---------------------------------- 

Plant: SUGAR CANE GROWEERS CO-OP FL. 
Locat ion: BELLE GLADE, FLORIDA Date: 
Stack: 

Y FactOK 0.994 Nozzle Diameter 0.300 In 
Total Time 60.00 Min Nozzle Area 0.000491 Ft- 
Stack Area 70.260 Ft- Barometric Pressure 30.20 In Hg 
Stack Temperature 144.8 -F Meter Temperature 79.3 -F 
Stack Pressure 30.20 In Hg Meter Orifice Diff 
Stack Avg - Vel Head 0.591 In H20 Meter Volume 44.061 CF 

Condensate Vol 258.40 ml 

12-11-90 
NUMBER 4 BOILER Run 2 From 1105 - 1208 ________________________________________---------------------------------- 

2.213 In H20 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

Volume Water Vapor Sampled 
Volume Standard Dry Gas Sampled 
Total Standard Sample Volume 
Percent Moisture 
Percent Dry Air 
Molecular Weight of Dry Flue Gas 
Molecular Weight of Wet Flue Gas 
Specific Gravity Flue Gas 
Percent Oxygen [O 1 
Percent Carbon Diogide [C02] 
Percent Excess Air 
Velocity of Flue Gas 
Actual volumetric Flow Rate 
Dry Volumetric Flow Rate 
Standard Volumetric Flow Rate 
Emission Concentration 
Emission Concentration 
Emission Rate 
Percent Isokinetic 

12.163 SCF 
43.496 SCF 
55.659 SCF 
21.900 
'78.100 
30.060 
27.419 
0.95 
9.50 
10.50 
81.756 
36.271 FPS 

152903.7 ACFM 
119417.8 ACFMD 
105238.0 SCFMD 

0.0710 gr/SCF 
0.0489 gr/ACF 

64.03 lbS/Hr 
98.6 

Probe/Nozzle Wash 16.9 mg 
Filter 183.2 mg 
Total 200.1 mg 
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AIR CONSULTING AND ENGINEERING, INC. 

Complete Emiseion Results .......................................................................... 
Plant: SUGAR CANE GROWEERS CO-OP FL. 
Locat ion: BELLE GLADE, FLORIDA Date: 12-11-90 
Stack: NUMBER 4 BOILER Run 3 From 1244 - 1348 ________________________________________---------------------------------- 
Y Factor 0.994 Nozzle Diameter 0.300 In 
Total Time 60.00 Min Nozzle Area 0.000491 Ft- 
Stack Area 70.260 Ft- Barometric Pressure 30.20 In Hg 
Stack Temperature 144.8 -F Meter Temperature 85.9 -F 
Stack Pressure 30.20 In Hg Meter Orifice Diff 2.123 In H20 
Stack Avg - Vel Head 0.579 In H20 Meter Volume 44.032 CF 

Condensate Vol 245.60 ml 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9 .  

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

Volume Water Vapor Sampled 
Volume Standard Dry Gas Sampled 
Total Standard Sample Volume 
Percent Moisture 
Percent Dry Air 
Molecular Weight of Dry Flue Gas 
Molecular Weight of Wet Flue Gas 
Specific Gravity Flue Gas 
Percent Oxygen [O ] 
Percent Carbon Dio4ide [C02] 
Percent Excess Air 
Velocity of Flue Gas 
Actual Volumetric Flow Rate 
Dry Volumetric Flow Rate 
Standard Volumetric Flow Rate 
Emission Concentration 
Emission Concentration 
Emission Rate 
Percent Isokinetic 

11.560 SCF 
42.933 SCF 
54.493 SCF 
21.200 
78.800 
30.060 
27.503 
0.95 
9.50 
10.50 
81.756 
35.480 FPS 

149570.1 ACFM 
117861.3 ACFMD 
103866.3 SCFMD 

0.0733 gr/SCF 
0.0509 gr/ACF 

65.27 lbS/Hr 
98.7 

Probe/Nozzle Wash 16.9 mg 
Filter 187.1 mg 
Total 204.0 mg 
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Plant: SUGAR CANE GROWEERS CO-OP FL. 
Date: 12-11-90 
Stack: NUMBER 4 BOILER 
Run Number: 1 

Average SQR Velocity Head = 0.591.. 
Velocity Head Inputs: 

0.3400 0.3600 0.3600 
0.3200 0.3700 0.4000 
0.4000 0.4000. 0.3600 
0.3700 0.3700 0.3500 

Average Orifice Pressure = 1.981 
Orifice Pressure Inputs: 

1 .goo0 2.0000 2.0000 
1.8000 2.1000 2.3000 
2.3000 2.3000 2.0000 
2.1000 2.1000 2.0000 

Average Stack Temperature = 
Stack TemDeratUCe Inputs: 

143 

Av 

- 
145 
143 
141 
144 

:aqe Me er Te 

144 
146 
146 

:atur - - 
Meter -Temperature- Inputs : 

60 60 
65 65 
70 70 
74 75 

144.5 

144 
145 
144 
145 

67.8 

61 
66 
71 
75 

0.4100 0.3700 0.3100 0.2900 
0.4000 0.3500 0.2700 0.3500 
0.3200 0.2600 0.3100 0.3700 

2.3500 2.0000 1 .E000 1.6500 
2.3000 2.0000 1.5000 2.0000 
1.8000 1.4000 1.7500 2.1000 

144 
146 
144 

62 
67 
72 

146 
. 144 
145 

62 
68 
73 

145 147 
144 144 
145 145 

63 64 
69 69 
73 13 
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Sample Calculations Run 1 Page 1 

Plant: SUGAR CANE GROWEERS CO-OP FL. 
Date: 12-11-90 
Stack: NUMBER 4 BOILER 

Vwv Volume Water Vapor Sampled 
Vwv = 0.04707 x 241.3 = 11.358 SCF 

VMs td Volume Standard Dry Gas Sampled 
VMstd = 17.64 x 41.783 x 0.994 x 

... 

[ 30.20 + ( 1.981 / 13.6)l / ( 67.8 + 460) = 

Vt Total Standard Sample Volume 
Vt = 11.358 + 42.122 = 53.480 SCF 

W Percent Water = ( 11.358 / 53.480) x 100 = 21.2 % 

FDA Percent Dry Air = (1 - 0.212) x 100 = 78.8 % 

Md Molecular Weight of Dry Stack Gas 
Md = (0.44 X 10.25 %CO ) + (0.32 X 9.75 %02) + 

Ms Molecular Weight of Wet Stack Gas 
MS = ( 30.030 x 0.788 ) + ( 18 x 0.212 ) = 27.480 

SG Specific Gravity Stack Gas 
SG = 27.480 / 28.84 = 0.95 

Ea Percent Excess Air  
Ea = 

L0.28 X (80.00 %82 + 0.00 %CO)l = 30.030 

( (  9.75 %02)-( 0 %CO / 2) x 100) ................................................ 

42.122 SCF 

Vs Velocity of Stack 
VS = (85.49 x 0.84 x 0.591) x - [ (  144.5 + 460) / ( 30.20 x 27.480) 1 
vs = 36.222 

Qa Actual Volumetric Flow 
Qa = ( 70.260 x 36.222 x 60 ) = 152696.0 ACFM 

Qd Dry Volumetric Flow 
Qd = ( 152696.0 x 0.788 ) = 120324.5 ACFMD 

Qsd Standard Volumetric Flow 
Qsd = 152696.0 x 0.788 x [ 528 / ( 144.5 + 460 ) ]  x 

( 30.20 / 29.92 ) = 106073.5 SCFMD 
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Sample Calculations Run 1 

Plant: SUGAR CANE GROWEERS CO-OP FL. 
Date: 12-11-90 
Stack: NUMBER 4 BOILER 

ESTP Emission Rate 
gr/SCF = [ 0.01543 X ( 17.0 + 166.2 ) I  / ( 
gr/SCF = 0.0671 

Lbs/Hr Emission Rate 
Lbs/Hr = 0.0671 / 7000 x 106073.5 x 60 = 

Page 2 

42.122 ) 

61.02 

I Percent Isokinetic 
I = 100 x ( 144.5 + 460) x r(O.002669 x 241.3) + ( 41.783 x 0.994 / I 

( 67.8 + 460)) x ( 30.20 + ( 1.981 / 13.6))] / 
(60 x 60 x 36.222 x 30.20 x 0.000491) I I =  94.8 % 

I 
I 
I 
I 
I 
I 
I 
I 



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

.,. 
Plant: SUGAR CANE GROWEERS CO-OP FL. 
Date: 12-1 1-9 0 
Stack: NUMBER 4 BOILER 
Run Number: 2 

Averaqe SQR Velocity Head = 0.591 
Velocity Head Inputs: 

0.3200 0.3700 0.4200 0.4200 0.3800 0.3400 0.2500 
0.2800 0.3600 0.4100 0.4300 0.3600 0.3000 0.3000 
0.3800 0.3800 0.3500 0.3100 0.2700 0.3100 0.3600 
0.3700 0.4000 0.3500 

Average Orifice Pressure = 2.213 
Orifice Pressure Inputs: 

2.0000 2.3000 2.6500 2.6500 2.4000 2.1500 1.6000 
1.7500 2.3000 2.6000 2.7000 2.3000 1.9000 1.9000 
2.4000 2.4000 2.2000 1.9500 1.7000 1.9500 '2.3000 
2.3000 2.5000 2.2000 

Average Stack Temperature = 144.8 
Stack Temperature Inputs: 

144 143 145 
142 146 145 
146 146 145 
145 144 145 

Average Meter Temperature = 79.3 
Meter Temperature Inputs: 

75 75 75 
77 78 78 
80 81 82 
83 84 84 

143 
145 
146 

146 
145 
146 

145 145 
144 143 
145 145 

75 
79 
82 

76 
79 
82 

76 77 
80 80 
83 83 



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

Plant: SUGAR CANE GROWEERS 
Date: 12-1 1-9 0 
Stack: NUMBER 4 BOILER 
Run Number: 3 

.,. 

CO-OP FL. 

Average SQR Velocity Head = 0.579 
Velocity Head Inputs: 

0.2700 0.2700 0.4100 0.4100 0.3600 0.3000 0.2500 
0.3000 0.3400 0.4000 0.4200 0.3600 0.2800 0.3000 
0.4000 0.3600 0.3300 0.3100 0.2600 0.3000 0.3500 
0.3800 0.3800 0.3600 

Average Orifice Pressure = 2.123 
Orifice Pressure Inputs: 

1.7000 1.7000 2.6000 2.6000 2.3000 1.9000 1.6000 
1.9000 2.1000 2.5000 2.6500 2.3000 1.7000 1.9000 
2.5000 2.3000 1.9000 2.0000 1.6000 1.9000 2.2000 
2.4000 2.4000 2.3000 

Average Stack Temperature = 
Stack Temperature Inputs: 

142 143 
145 144 
145 146 
146 147 

Average Meter Temperature = 
Meter Temperature Inputs: 

82 82 
84 85 
87 87 
89 89 

144.8 

142 
146 
146 
146 

85.9 

82 
85 
88 
90 

144 
145 
145 

82 
85 
88 

142 
145 
146 

83 
86 
89 

145 143 
145 145 
145 146 

83 84 
87 87 
89 89 
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A I R  C:ON!?!.!LTING 81 ENGINEERING, i N i :  
C:OMF'L..ETE EMI:X; IDN DATFi ... 

PLUNT : :SI.!GAR GiF::OWERS C:OOPERT I V E  DF FILA . DATE 12-1 1-30 
LDC::ATI 1 3 4  : F:EL.ILE Gi..FK!E, FLDHIDfi R!.!N hl!.!MF:ER 1 
SO!JFIC:E : N!.!MBER il Bi:)ILER SCR!.!E:EER OC!TI..ET T IME 1:,9 1 2- 1 0 3  1 

T IME INTERVUL. 
FINAL- O I L  
E:EG I N O I 1.. 
FACTOR 
F :I IhIAL. :..;TM 
E~EGT N zrri 
FAC:TCiR 
TEMP. 

STEAM E:T?!/L.H 
FEEOWATER HTl.!/# 
NET ET!.!/L.E: STM 
I....F:/I-iR STEAM 
BO T l...ER EFT TC 1: EN 
TOTAL. ET!) IhIP!.!T 
O I L  GPt-I 
O I L  U:T!J/Ci/>L. 
nTL. ET!.! II\IF'!UT 
biot\i n i L  E:-ru IN 
AL.L.OWED t m r d  OIL 
t.rl.-l..n WED 0 I L 

TOTAL ALLOWED E I I ISS  . 
TCITAL ALLOWED EMI:5S. 
TOTcJL AC:T!.IAL. EMI:I;C; 
TOTAL AC:TL!AL Et'1:E;Z; 
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APPENDIX B 

FIELD DATA SHEETS 
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LABORATORY ANALYSES 
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APPENDIX D 

QUALITY ASSURANCE 

AND 

CHAIN OF CUSTODY 
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41R CONSULTING AND ENGINEERING. Inc. 
I SAMPLE RECOVERY AND CHAIN O F  CUSTODY 

... 
< .  

PLANT NAME d& b A f i  CRdd k'kr  TEST DATE /J-f(-?o 
SOURCE NAME ' I  ~ O I L L + / L  SAMPLE RECOVERED BY SGfA 
T Y P E  OF S A M P L E  f? w l  ! PARTICULATE ANALYSES BY 

S A M P L E  RECOVERY 

R U N  NO. CONTAINER L l O U l D  LEVEL 
NO. MARKED 

e /WATER BLANK ,?I 3 3 
2 8 - 7 7  

I R C L E )  

F ILTER BLANK 

COLOR C O M M E N T S  

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

NO. (P) (P) 

2oi5.3 200.0 h , 3  I z 
N E T  WT. 

( R )  

. .  

COLOR 

200.0 

200.0 

200.0 

200.0 

200.0 
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STANDARU METER CALIBRATION 
._ 

Air Consulting and Engineering. Inc. (ACE) uses a dry gas meter for the 
calibration standard. This meter has been calibrated 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 Y. = Y 

Y ,  = actual ratio of field meter to standard meter 

Y. = ratio of standard meter to wet test meter 
at a given flow rate (from Calibration Curve) 

Y = corrected ratio of field meter 

The dry standard meter was calibrated on April 26. 1990. and is checked and/or 
recalibrated at least annually. 
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F I 1 
STANDARD METER CALIBRATION CURVE 

METER SERIAL NO. 1040616 (SOUTH) 

NOVEMBER 23, 1990 

I 

AIR CONSULTING 
and 

ENGINEERING 
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NO ’ 3.11 PROBE (5.min WARMUP) NO - 3.11 PROBE (5.min WARMUP) 

ui ... 
ZYI - ... 

4 ; 2w - 
E 15u - 
g I W  - 

Y 
UI 

0 
W 

0 

e 

INLET. 150 O F  w YI- 
a 

0 I I I I I I 
0 20 40 60 84 

POWERSTAT SETTING. : 

INLE?. 150 OF 

I I I I I I 

W 

0 

e 

W Y I  
a 

0 
0 20 40 60 84 

POWERSTAT SETTING. : 

1 . 1  I 3% I 
>a0 - 
Y. a 

5-11 PROBE (IO-min WARMUP) 

2 2% - 
4 e ,$ xi0 - 
I- 

e r ’ 5 0 -  

5 IM - INLET AMBIENT.- 
-1 

U 

% INLET, IS0 OF 
0 50 - a 

- 
e 

0 .  1 I I I I I I 
n m 40 60 a 

PoWERSTAT SETTING. : 

IHLET AMBIENT, 
80 OF 

INLET. 150 O F  

I I 3YI 

Y 4.11. PROBE (IO-min WARMUP) 0 NO 

.. 
POWERSTAT SETrlNG. % 

T 6-11 PROBE (15-min WARMUP) 

INLET: 150 OF -I 
e 

l I I I I ! I  I 
60 

0 
0 m 40 60 

POWERSTAT SElllNG. 5 

250 

W 

D: e 
50 

INLET.AMEIENT. 

0 20 a SO 
POWERSTAT SETTING. : 

NOTE: FIOW late held consLmt JI 0.15: 50: c h n t e  in iim late hs little effect on pobe tewerrture. 

Prom lemperalures. 
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PROJECT PARTICIPANTS 
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STEPHEN L .  NECK,P.E.  
-_-____--___ 

GERARD GAUTHREAUX 

SCGCOF : ________--__ 
J O S E  ALVEREZ 

BLAS MARIN 

PROJECT PARTICIPANTS 

FL i DEPT. OF ENVIRONMENTAL REGULATION 

KEN TUCKER 
-_--------_------ 
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F I E L D  TESTING 

PROJECT COORDINATOR 
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