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1.0 ImDumIm 

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

performed annual source emission compliance testing for the U. S. 

SUGAR CORPORATION (USSC) on January 13, 1991. Testing was performed at 

the Bryant Sugar Mill Number 5 Boiler wet scrubber outlet. 

Testing was designed to fulfill "specific conditions" of the 

current Florida Department of Envirormental Regulation (FDER) 

operating permit. 

Three United States Environmental Protection Agency (USEPA) 

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

plant was documented to be operating within 10% of permitted 

production. 

Mr Peter Barquin of USSC served as test coordinator while Mr. 

August0 Blanchard of USSC certified production rates. 

Mr. Ken Tucker of the Florida Department of Environmental 

Regulation and Mr. Jeff Koerner of the Palm Beach County Health 

Department witnessed most of the testing period. 

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 66.833 pounds per hour 

(LBfiR) and 0.127 pounds per million btu(LB/MMETTU) heat input against 

a "process rate" basis allowable emission of 0.150 LB/MMBTu. Permit 

conditions limit emissions to 0.10 LB- from oil and 0.150 

LB/MMBTU frm bagasse firing. No oil was used during canpliance 

testing. 

Production rate summries 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(Pppendix 

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

of each particulate test run by Mr. Stephen L. Neck of A C E I .  
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TABLE 1 
EMISSION SUMMARl 
U. S.  SUGAR CORPORATION 
NUMEW 5 BOILER 
JANUARY 13, 1991 

1 0729-0831 59.666 0.114 78.27 0.150 

2 0933-1035 b+ 72.445 0.137 79.34 0.150 

3 1144-1246LW 68.388 0.129 79.45 0.150 

AVERAGES ---__ 66.833,. 0.127 79.02 0.150 

3 
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3.0 PROCESS DESCRIPTION AND OPERATION 

The Number 5 Boiler at the U. S. Sugar Corporation's Bryant 

plant is a vibrating grate stoker design used primarily for bagasse 

fuel firing. Supplemntal oil firing was not used during the emission 

test series. The boiler averaged 243095 pounds per hour steam 

production over the three run test period. 

Oil rreters, steam integrators, and other production mnitoring 

devices were rigorously calibrated prior to the production season. 

I 
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I 
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4.0 SAMPLING POINT LOCATION 

The sampling point location is a single scrubber outlet stack 

with an 87" diameter. The stack has 2 sampling ports spaced 90 degrees 

apart. The ports are located 349" fran an upstream disturbance and 87" 

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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U.S. SUOAR CORPORATION 
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5 - 0  FIELD and ANALYTICAL 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 l e c t e d  by t h e  emission 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 i ag ram o f  t h e  s a m p l i n g  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  f rom 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  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 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 l o w e d  t o  
c o o l  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  of 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 e s s  t h a n  0.5 m g  change  from p r e v i o u s  
w e i g h i n g ) .  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  s o a p y  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  water and  a c e t o n e ,  and d r i e d  
p r o r  t o  t h e  tes 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 t e .  

3. IMPINGERS - 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 i m p i n g e r s  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  p e r f o r m i n g  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  s ample  r u n s ,  c e r t a i n  

s t a c k  and s t a c k  gas  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 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 i m e n s i o n s  a t  

t h e  p o i n t  where t h e  tests were  t o  b e  pe r fo rmed .  The s t a c k  t e m p e r a t u r e  

was de te rmined  u s i n g  a b i - m e t a l l i c  t he rmocoup le  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  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  manometer. V e l o c i t y  head  measurements  

of  0 . 0 5  i n c h e s  H20 o r  l e s s  were measured  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 e a m .  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 of  which were 

dependen t  upon t h e  d i s t a n c e  upstream 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  test  run  c o n s i s t e d  o f  s a m p l i n g  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 c o n n e c t e d  t o  

t h e  sampl ing  p r o b e  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  c o n d u c t i n g  t h e  tes 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 raverse  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 "  (equal  e n e r g y  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.  

T h e  g a s e s  sampled p a s s e d  th rough  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  p robe ;  a g l a s s  f i b e r  f i l t e r ;  two i m p i n g e r s  

charged  w i t h  100 m l  o f  d i s t i l l e d  w a t e r  e a c h ;  one d r y  impinge r ;  one 

impinger  w i t h  200  grams o f  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  o f  

t u b i n g ;  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: a n d ,  f i n a l l y ,  a 

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

9 
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Sample r e c o v e r y  was accompl i shed  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 t s  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  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 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  and t h e  l i q u i d  l e v e l  marked. 

3. T h e  volume o f  water from t h e  f i r s t  t h r e e  i m p i n g e r s  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  t h e  mois ture  
c o n t e n t  o f  t h e  s t a c k  gases ,  t h e n  d i s c a r d 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 .  
4 .  The s i l i c a  g e l  f rom t h e  f o u r t h  impinger  was t r a n s f e r r 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. The 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  105 
d e g r e e s  C or 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 .  Fo l 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  
l e s s  t h a n  0 .5  mg. 

2 .  The a c e t o n e  f rom 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  
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 
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  w e i g h t  g a i n s  from Sample 

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

D A T A  

A l l  r e l e v e n t  f i e l d  and l a b  d a t a  shee ts  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  r e p o r t  a p p e n d i c e s .  

10 
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AIR CONSULTING 6 ENGINEERING,ItK. 
Colnple te  Emission Data 

TOTAL AEAT INFU!C (OIL)---- - 
TOTAL BEAT ItWW ("-OIL) 

AtLccJABLEs: 
ALLOWABLE EMISSION (OIL) ------ 
ALLmAmE P l I s S I o N  I"-oIL) 

TOTAL ALLayABLE pMIssIa+ -- 
l"AL A W A L  PLISSION 

TOTAL ALII)wABLE EMISSIa+-- 
TOTAL ACIUm EMISSION 

67 M I " E S  

0 
0 

546136 
546059 
3500 
910 DEGREXS F 
850 PSIG 
865 PSIA 

300 DEGREES F 
1255 PSIG 
1270 PSIA 

1458.7 BTUm 
269.6 snl/LB 
1189.1 m/m 
241343 LB/tiR 

55.0 % 
521.78 MlY" 
73-r 

0.00 GPH 
150000 aTu/GAL 

0.00 rmBlu8 
521.78 MMBTUH 

.10 LB/MMmu 

.15 LB/MMBlU 

78.27 LB/RR 
59.66 LB/RR 

0.150 LB/MMmu 
0.114 LBhlMBlU 
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PLAWP: 
SoUrcE: 
DATE: 

RUN No.:  
BEGIN TIME: 
END TIME: 
TOTAL RUN TIME: 
BAI(aMETRIc PRESSURE: 
STACK PRESSURE: 
NOZZLE DIAMETER: 
METERCORR. FA-: 
FINAL METER: 
INITIAL KFPER: 

AIR CONSULTING and ENGINEERING 
COMPLEPE EMISSION DATA 

U.  S.  SUGAR COFtFORATICti-BRYANT 
NUMBER 5 BOILER 
1-13-91 

1 
0729 
0831 
60.00 min. 
30.10 "Hg 
30.15 "Hg. 
-175 inches 
.994 

468.707 cubic ft. 
433.055 cubic ft. 

STACK AREA: 41.283 sq. ft. 

IMPINGER m l  230 
SILICA GEL gms. 6.2 
PERCENP 02 10.5 
PERCENP C02 9.8 

0 

PARTICULATE 

FILTER mg. 105.7 
WASH mg. 3.6 

------ 

1-1 
-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 
-1 0 
-11 
-12 
2-1 
-2 
-3 
-4 
-5 
-6 
-7 
-8 
-9 
-10 
-1 1 
-12 

1.100 
1.100 
1.140 
1.350 
1.450 
1.800 
3.750 
4.400 
4.400 
4.000 
3.800 
3.900 
1.500 
1.250 
1.500 
1.500 
1.750 
2.350 
2.350 
2.250 
2.000 
1.700 
1.700 
1.250 

1.049 
1.049 
1.068 
1.162 
1.204 
1.342 
1.936 
2.098 
2.098 
2.000 
1.949 
1.975 
1.225 
1.118 
1.225 
1.225 
1.323 
1.533 
1.533 
1.500 
1.414 
1.304 
1.304 
1.118 

AVFZAGES 2.220 1.448 

.770 

.770 

.770 

.950 
1.000 
1.250 
2.600 
3.100 
3.100 
2.600 
2.500 
1.900 
1.000 
.800 
1.000 
1.000 
1.150 
1.500 
1.500 
1.450 
1.300 
1.100 
1.100 
.a00 

1.46 

STACK 
TEMP. 

151 
159 
160 
160 
161 
162 
162 
163 
162 
163 
162 
160 
161 
161 
162 
162 
162 
162 
162 
162 
162 
162 
157 
156 

161 

METER 
TEMP. 

68 
68 
68 
68 
69 
70 
70 
71 
72 
73 
74 
75 
76 
77 
77 
77 
78 
78 
79 
80 
80 
80 
81 
81 

75 
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EMISSION RESULTS 
RUN1 

:0.0001670 .-- 2.10 "620 ML. FL(w ACEU : 224468 
--- 161 F WL. FLCW SCFMD : 145837 --- 7 5  F 

NOZZLE AREA (ET?) 
AVG. VELOCITY BEAD 
AVG. STACK TEMP. : 
AVG. METER TE4P.: . _  - 

METER STBNDAFJI CUBIC FEET:--- 35.338 
24.1 % n20 VAFOR: .I--- 

GAS MOL. WF. DRY: ------ 29.99 
GAS MDL. hT. m: ----- 27.10 

99.61 % EXCESS AIR: 
AVG. STACK VEL. (FPS)------- 90.62 

521.78 MMBTU 1 m :  
PERCENT ISOKMGTIC :---- 99.81 

AX. ORIFICE DIFFERENTIAL:--- 1.46 "n20 

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

PARTICUIATE DATA : 

PCUNDS PER HWR: 59.666 
FOUNE PER SCF : 0.0000068 
W S / S C F  : 0.048 
GRAINS/SCF @ 8% 02 0.059 
GRAINS/SCF @50% EA 0.064 
PCVNDS PWMMBPU: 0.114 

8 L 

--- -------- 
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NOZZLE AREA (FT.~) 
AVG. VELOC I TY 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: 

SANPLE CALCULATIOFfS - RUFf 1 _________----_______--------- 

(Dn/l2) ! 2x3.1416/4 
(AVG. SQ. RT. ) ! 2 
(Mf-Mi)xMCFx(AVG. ORF. DIFF. / 
13.6))/29.92)~(528/(Trn+460)) 
( (IMP+SG) x ( ( (IMP+SG)x. 0474) + 
SCF) xl00 
( (02%~. 32) +CO2%x. 44 ) + ( 100- (02%+C02 
)x. 28 
(Mw DRYx(1-%H20/1OO))+%H20~.18 
%02/ ( ( (100- (%02+%C02) ) X. 264)-%02) * 
100 
85.49~. 84x (AVG. SQ. RT. VEL. HD. 1 x ( (Ts 
+460)/(PsxMwWET))!. 5 
( (Ts+460) xSCFx2992) / (528xFPSxTIMEx 
An xPs x 60x(1-%02/100) 
FPS x 60 x As 
ACFMx528/(Ts+46O)x(l-%H20/100)x 
(Ps/29.92) 
PROBE+FILTER mu. /453600 x (SCFMD/ - 
SCF) x 60 

PARTICULATE LB/SCF):PROBE+FILTER mg;/453600 /SCF 
GRA I NS/SCF: LB/SCF x 7000 
GR/SCF @ 8% 02: (12.9/ (20.9-%02) ) x GR/SCF 
GR/SCF @ 50% E.A. : GR/SCF x ( ( l o o +  %E.A. )/150) 
LB/MMBTU: (LB/HR)/(LB/MMBTUH) 
LBIMKBTU "F" FACTOR: LB/SCF x "F" FACTOR x (20.9 

/20.9-%02) 

0.000167 
90.65 

35.310 

29.99 

27.10 

99.61 

90.65 

99.61 
224549 

146026 

59.790 
0.0000068 
0.0478 
0.0593 
0.0636 
0.115 

0 . 0 0 0  
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AIR CONSULTING 6 ENGINEERING,INC. 
Complete Emission Data 

TOTAL HEAT INPOT (OIL)------- 
TOTAL HEAT INWl R;nxJ-oIL) 

ALuxllABLFs: 
ALLaaBLE PlISSIcN (OIL) ------ 
ALLOWLBLE PlISSION ("-OIL) 

TOTAL ALLOWABLE PlISSIcpF-------- 
lVl'AL ACIUAL EMISSION 

TOTAL ALumBLE EMISSIcN---- 
mAL m A L  EMISSION 

68 MRWES 

0 
0 
1 

546280 
546201 
3500 
916 DEC;REES F 
860 P S I G  
875 K I A  

300 DEGREES F 
1250 WIG 
1265 PSIA 

1462.0 6TU/LB 
269.6 BTUm 
1192.4 BTUm 
243971 LB/HR 
55.0 % 

528.93 
1.00 

0.00 GPH 
150000 BTU/GAL 

0.00 FNBllJR 
528.93 MMSTUH 

.10 m/?WBlU 
-15 LB/MMEflW 

79.34 Lam 
72.44 LBm 

0.150 LB/?WBlU 
0.137 LB/?WBlU 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
u 
9 
I 
I 
I 

AIR CONSULTING and ENGINEERING 
COMPLFPE EMISSION DATA 

U. S. SUGAR CORPORATIbJ-BRYAMT 
SOUIECE: NUMBER 5 BOILER 
DAm: 1-13-91 

RUN NO.: 2 
BEGIN TIME: 933 
END TIME: 1035 

BAmxETNc PRESSURE: 30.10 "Hg 
STACK PRESSURE: 
NDZZLE DIAMETER: 

RUN TIME: 60.00 min. 

m R C O R R .  FACIDR: 
FINAL METER: 
INITIAL MFXER: 
STACK AREA: 

30.15 "Hg . 
.175 inches 
-994 

505.346 cubic ft. 
468.901 cubic ft. 
41.283 sq. ft. 

poF3-poINT 

-_____I 

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

VEIIXI'lY HEAD 

1.100 
1.150 
1.250 
1.250 
1.400 
2.100 
3.800 
4.400 
4.250 
3.800 
3.600 
3.300 
1.350 
1.350 
2.000 
1.800 
2.400 
2.750 
2.750 
2.250 
1.750 
1.700 
1.400 
1.250 

AVERAGES 2.256 

SQUA 
VEL. 

E 
3E 

IMF'IKZR ml 250 
SILICA GEL gms. 6.0 
P E m  02 10.5 
PERCEWT co2 9.8 

PARTICULATE 

FILTER mg. 130.4 
'WASH mg. 4.2 

-I----- 

1.049 
1.072 
1.118 
1.118 
1.183 
1.449 
1.949 
2.098 
2.062 
1.949 
1.897 
1.817 
1.162 
1.162 
1.414 
1.342 
1.549 
1.658 
1.658 
1.500 
1.323 
1.304 
1.183 
1.118 

.700 

.750 

.800 

.800 

.goo 
1.350 
2.500 
2.900 
2.800 
2.500 
2.350 
2.150 
.880 
.880 
1.300 
1.200 
1.550 
1.800 
1.800 
1.500 
1.150 
1.100 
.goo 
.800 

1.464 1.47 

STACK METER 
TEMP. TEMP. 
----I- 

155 75 
158 75 
158 75 
159 75 ~~~ . 

161 75 
160 75 
159 76 
159 71 
158 77 
159 78 
159 79 
157 80 
158 81 
159 81 
159 81 
159 81 
159 82 
159 82 
159 82 
158 83 
159 83 
159 84 
159 84 
154 85 

158 79 
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EMISSION RESULTS 
m 2  

NOZZLE AREA (ET2) :0.0001670 
AVG. VELOCITY HEAD :---- 
AVG. STACK W.: -- 
AVG. METER TEMP.: --- 
AVG. ORIFICE DIFF!BEWFI?&:- 
METER STANDARI CUBIC FEET:-- 
% n20 VAPOR: - 
GAS MOL. W. DRY: ----- 
GAS rnL. wr. m: ---- 
% EXCESS AIR: ------ 
AVG. STACK VEL. (FPS)------- 
MMBTU 1 m :  - 
PERCENT ISOKINETIC : - 

2.14 "820 
158 F 
79 F 

1.47 "ax) 
35.801 
25.3 
29.99 
26.95 
99.61 
91.72 

101.23 
528.93 

VOL. FLOW ACFM : 227183 
WL. mnW SCFMD : 145675 

PAFtTIaJlATE DATA : 

RXJNDs PER HOUR: 72.445 
FOUNDS PER SCF : 0.0000083 
GFAINS/SCF : 0.058 
GRAINS/SCF @ 8% 02 0.072 
GRAINS/SCF @SO% EA 0.077 
FOUNDS PER MMBN: 0.137 
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AIR CONSULTING h ENGINEERING,INc. 
Complete Emission Data 

546430 
546351 
3500 
920 DEGREES F 
865 PSIG 
880 PSIA 

300 DEGREES F 
1255 P S I G  
1270 PSIA 

1463.7 BTu/LB 
269.6 BTu/LB 
1194.1 BTU/LB 
243971 LBDR 

529.68 MMB?uH 
55.0 % 

1.00 

TOPAL BEAT INPUT (OIL)----------- 0.00 mBmH 
TOTAL HEAT INF" ("-OIL) 529.68 MMBTUH 

ALLmAHm: 
ALxmABLE EMISSION (OIL) ------ .10 m m  
ALLmwLE EMISSION (NON-CIIL) .15 LB/"BlU 

TOTAL ALKNABLE pIISSIcN----- 79.45 m/AR 
l"AL A W A L  EMISSION 68.38 LBm 

TOTAL ALUXABLE EMISSIcN------- 0.150 LB/MMBTU 
TOTAL RcNAL EMISSION 0.129 LBFlMBTu 
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PLANT: 
SOURCE: 
DATE: 

RUN No.: 
BEGIN TIME: 
EM) TIME: 
mAL RUN TIME: 
BAKNETRIC PRESSURE: 
STACK PRESSURE: 
NOZZLE DIAMETER: 
I " E R  CORR. FACIDR: 
FINAL METER: 
INITIAL METER: 
STACK AREA: 

PoRT-Pom 

COMPLETE EMISSION DATA 

U. S. SUGAR ~RPORATION-BRYANT 
NUMBER 5 BOILER 
1-13-91 

3 IMPIIGER ml 240 
1144 SILICA c;EL gmS. 4.4 

60.00 min. PERCENT C02 9.8 
30.10 "Hg 
30.15 "Hg. 

1246 PEXcENr 02 10.5 

.175 inches  PARTIrnTE 

.994 -----_I- 

541.650 c u b i c  f t .  FILTER mg. 116.5 
505.517 cub ic  et. WASH mg. 8.7 
41.283 sq. f t .  

VELCCITY HEAD 

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

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

1.250 
1.250 
1.250 
1.250 
1.350 
2.000 
3.800 
4.500 
4.500 
4.000 
3.800 
3.100 
1.350 
1.550 
1.550 
1.800 
2.100 
2.600 
2.350 
2.250 
1.750 
1.700 
1.400 
1.300 

AWBAGES 2.240 

SQUARERT. OFUF. 
VEL. HEAD DIFF. 

1.118 .a00 
1.118 .eo0 
1.118 .BOO 
1.118 .a00 
1.162 .E80 
1.414 1.300 
1.949 2.500 
2.121 2.900 
2.121 2.900 
2.000 2.600 
1.949 2.500 
1.761 2.000 
1.162 -880 
1.245 1.000 
1.245 1.000 
1.342 1.200 
1.449 1.350 
1.612 1.700 
1.533 1.500 
1.500 1.450 
1.323 1.150 
1.304 1.100 
1.183 .goo 
1.140 .880 

___---__ ---- 

1.458 1.45 

STACK 
'Pm. -------- 

157 
158 
158 
160 
161 
161 
161 
161 
161 
161 
160 
159 
159 
160 
161 
160 
161 
162 
161 
161 
160 
161 
160 
156 

160 

METER 
TEMP. ------ 

77 
77 
77 
77 
77 
77 
78 
79 
80 
80 
81 
82 
83 
8 3  
84 
04 
85 
85 
85 
86 
87 
87 
87 
88 

82 
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NOZZLE AREA (FT2) :0.0001670 
AVG. VELOCITY HEAD :---- 
AVG. STACK TFMp.: 
AVG. METER T W . :  ------I- 

AVG. ORIFICE D1F"TIAL:--- 
METER STANDARD CUBIC FEET:-- 
% n20 VAPOR: .------ 
GAS MOL. W. DRY: -------- 
GAS MIL. wr. WET: ------ 
% EXCESS AIR: 
AVG. STACK VEL. (FPS)----- 
MMBTO INPUT: 
PERCENT ISOKINETIC :-------- 

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

2.13 "H2Q 
160 F 
82 F 

1.45 "H2Q 
35.329 
24.7 
29.99 
27.02 
99.61 
91.32 
529.68 
99.75 

ML. FLOW ACFM : 226205 
u)L. FLOW SCFFlD : 145893 

PARTICUIATE DATA : 

POUNDS PER nom: 68.388 
POUNDS PER SCF : 0.0000078 
GRAINS/SCF : 0.055 
GFlAINS/SCF @ 8% 02 0.068 
GRAINS/SCF @SO% EA 0.073 
FQm PER MMBPU: 0.129 

-1---1----------- 
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APPENDIX C 

LABORATORY ANALYSES 

... 
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APPENDIX D 

QUALITY ASSURANCE 

AND 

CHAIN OF CUSTODY 
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41R CONSULTING AND ENGINEERING, Inc. 
I S A M P L E  RECOVERY A N D  CHAIN O F  CUSTODY 

' / , " I 4  TEST DATE 

SAMPLE RECOVERED BY ';a 
PARTICULATE ANALYSES BY 4Ld 4 

PLANT NAME J.5. ~Jf_,M t &izs7. 
SOURCE NAME d o .  4 ~ o l ' . L ~  

T Y P E  OF SAMPLE V2-i-r ' 

S A M P L E  RECOVERY 

R U N  NO 

I 

I 

7 

L- 

5 

3 

/- 

CONTAINER LlOUlD LEVEL COLOR 
N 0. MARKED 

FILTER BLANK 

CO M MENTS 

,. . 
SILICA GEL 

NO. CONTAINER FINAL W T  I N I T  W T  NET WT. 
NO. (Q 1 ( g )  ( g )  

51 296.2 200.0 6 . 2  .~ I 

COLOR 

-PI JIC 

200.0 

200.0 

200.0 

200.0 

200.0 
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STANDARD METER CALIBRATION 

Air Consulting and Engineering, Inc. (ACE) uses a dry gas meter for the 
calibration standard. 
in triplicate. 
curve (see next page). Field meter calibrations are corrected to this curve 
using the following formula: 

This meter has been calibrated against a wet test meter 
This data was used to generate a standard meter calibration 

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 2 6 ,  1990. and is checked and/or 
recalibrated at least annually. 
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STANDARD METER CALIBRATION CURVE 

METER SERIAL NO. 1040616 (SOUTH) 

NOVEMBER 23, 1990 

37 .98 .99 1.00 1 . 0 1  1.02 1.03 1.04 1.63 .96 
STANOARO METE3 CORRECTION FACTOR ( Y l  

AIR CONSULTING 
and 

ENG I N EER I NG 
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. 350 
I I 

3.11 PROBE (5min WARMUP) 
1 

a" 300 - 
5 250 - w- 

b- 
4 

2u1 - 
=4 

E 1% - w 
1w - 
n- INLET. 150 OF 

0 
w 
0 e 
n. 

- 
0 I I ! I I  I 

0 M a 60 80 
POWERSTAT SETTING. : 

5-11 PROBE (10-min WARIllUP) 

4 

INLET, EO OF w 

U 
0 

0" 50- - 
0 ,  1 I 1 I I I I 

0 20 40 €4 e4 
POWERSTAT SETTING. : 

I I 
1.11, PROBE (10.min WARMUP) 

I 
350 

." 300 

I ! I I 1 I I 
io 40 60 BO 

POWERSTAT SETING. : 

I 1 
6-11 PROBE (ls-min WARMUP) 

INLET. 250 O F  

INLET. 1% O F  

0 io a m BO 
POWERSTAT SETTING. Z 

0" MO 
w 
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U 
250 

a gzm 
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Y 
A 

0 
5 100 
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0" 50 
a a 

0 I I I I 1 I 
0 m 60 80 

Probe fempsralures. 
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APPENDIX E 

PRODUCTION RATE 

CERTIFICATION 
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B O  I LEE IJPERAT T OIU PARAMETERS 
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: T I M E  I O I L  FEEDWATER 
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I T I M E  I O I L  !!;'TEAM FEEDWATER 

I METER ILG:E.FLOGJ I TEMP. I PRESSURE 
I READING I 

. . . . . . . . . . . . . . . . . . . . . .  
TEMP. I PRESSCIRE I 
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UNITED STATES SUGAR CORPORATION 
Post Office Drawer 1207 Clewiston, Florida 33440 
~relcpl lme: (813) 983-HI 21 Telex:510-952-7753 

March 8, 1991 

M r .  Dav id  Knowles 
F l o r i d a  Department o f  Env i 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, F I .  33901-2896 

R E :  Palm Beach County AP 
U S S C  B r v a n t  B l r .  5 
Annual Compliance Tes t  

Dear M r .  Knowles: 

We a r e  e n c l o s .  ig copy o annual  Compliance S tack  T e s t  repor 
B o i l e r  No. 5 a t  o u r  B r y a n t  m i l l .  

on 

T h i s  t e s t  was per fo rmed by A i r  C o n s u l t i n g  E. Eng ineer ing ,  I n c .  on 
January 1 3 ,  1991. 

A l s o  enc losed i s  a c e r t i f i c a t i o n  of c a l i b r a t i o n  o f  steam 
r e c o r d e r s  by o u r  M r .  Fernando L l o r e n s ,  S u p e r v i s o r  o f  o u r  Process 
C o n t r o l s  and I n s t r u m e n t a t i o n .  

By copy o f  t h i s  l e t t e r  we a r e  a l s o  f o r w a r d i n g  one copy o f  t h i s  
t e s t  to Palm Beach County H e a l t h  Department.  

S i  n c e r e l  y .  

U N I T E D j T A T E S  SUGARJORPORATION 

Pe e r  B a r k u i n  
A # m i n i s t r a t i v e  A s s i s t a n t  

Sugar Houses 
t o  S e n i o r  V i c e  P r e s i d e n t  

-. 
Beach County H e a l t h  Dept.-ESE I 

M r .  Mur ray  T .  B r i n s o n  

Division 01 Enurronmen!a! 
PALM BEACti CC!!!b!'iy 
HEALTH DEPh:?ib.iENT 



UNITED STATES SUGAR CORPORATION 
Post Oft ic t  Drawer I207 Clcwisluri. I:I(.ui(lii :1:1440 
Telephone: (0131 Yfl3-0121 Telex:S10-952-7753 

March 8, 1991 

TO WHOM I T  MAY CONCERN: 

T h i s  i s  t o  c e r t i f y  t h a t  t h e  steam f l ow  r e c o r d e r  of B o i l e r  

No. 5 a t  t h e  B r y a n t  Sugar House was r e c e n t l y  c a l i b r a t e d  under  

my s u p e r v i s i o n  and found t o  be w i t h i n  s p e c i f i c a t i o n s .  

S i n c e r e l y ,  

U N I T E D  S T A T E S  SUGAR C O R P O R A T I O N  

Fernando L l o r e n s  
S u p e r v i s o r ,  Process C o n t r o l s  

and I ns  t rumen t a  t i on 
~ 
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E N T E R  THE FOLLOUKNG: 

i 
240 2s-a 2 4 0  ! 

I 
RUi4 1 R U N 2  P.Uf43 

4 -  H20 COLLECTED [ONLY VOL.mEhSlJREDI,mL:. ....................... 
6 . L  6 COLLECTED CUEIGHEG P A R T  ONLY 3 . cm: .................. -4: 4.. 2 .  1120 

3 .  PI’N ?ARTICULATE UETGHT, G l l :  ........................ 
4 .  V ’ N  V O L U X  NETERED, CF: .......................... 

’ loqg ” 134Y. 8 I L Y L  

3 5 C Y L  36+fS- 36.I35 
....... ... ‘ 7 4 4  5. . Y  DRY G A S  mETER CkL FACTOR: ..I?9L;1. --.. . 

\ ‘%8 1.46 I *4n 
.............. I ‘4b “+-I-. I c4r 

. 75- 7 7  LT2- 
7. T ’ S  AVG STACK TEN?. DEG F: %!%Fa 15% J6.q. 

.. ..... % ‘ I <  ‘3 0 ‘15 +Elo. P’SX STACK P.P,ESS, *I?I .._. c .-..-. I: ? O K .  ................ 
30: 0 ?o.,o 3 0 ’ l o  ,:+. P ’ B  BARGPIETRIC PP.ESS, I N  HG: ....................... 
’ 17q * 175- ‘17( .? 12. D ’ N  G C T U ~ L  NOZZLE DJANETEP.. IN.: ......................... 
6 0  GO 66 14.  T GCTUAL SAPIPLE TIPIE, mKN: ......................... 

4s- C’P P I T O T  TUBE COEFFICIENT: ........................ 

6. RDP AUG SQR DELTA P CiJIiEN SAPIPLINGI: ........................ 
7. DH AUG G E L i A  H, I N  H20:  ........ 
2. T ’m FUG PETER TERP. DEG F: ....................... 
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DA’I’E I . / . . / . .  FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION 
PARTICULATE STACK TEST VERIFICATION 

DER METHOD 5 

FACILITY NAME: USSC APIS # 

COMPllNY CONDUCTING TEST: ACE TEST DATE 1 1 3  9 1  

SOURCE DESCRIPTION: BOILER 5 PSD 

1 * €120 
2.H20 
3.M” 
4 . V ’ M  
5.Y 
6 .  RDP 
7 . D H  
8 . T ’ M  
9 . T ’ S  
10.P’S 
11 .P’B 
13.D’N 
l 4 . T  
1 5 . C , ’ P  
23.S/T 

STACK TEST DATA SUMMATION 

RUN 1 RUN2 

(VOL.MEAS.),ML 
(MASS MEAS. ) , GM 
PARTICULATE WEIGHT, GM 
VOLUME METERED,CF 
DRY GAS MTR. CALIB.FCTR. 
AVG SQR D.P-SAMPLING 
.4VG DELTA H,IN.H20 
.4VG MTR. TEMP,DEG.F 
AVG STACK TEMP,DEG.F 

EAROMETRIC PRESS,”HG 
ACTUAL NOZZLE DIAM, IN 
ACTUAL SAMPLE TIME,MIN 
PITOT TUBE COEFFICIENT 
VALItE: SAMPLE PTS/TOT PTS 

STAC,K PRESS,”HG(ABS) 

230  
6 . 2  
, 1 0 9 3  
3 5 . 6 5 2  
. 9 9 4  
1 , 4 4 8  
1 . 4 6  
75  
1 6 1  
3 0 . 1 5  
3 0 . 1  
. 1 7 5  
60 
. 8 4  
1 

250 
6 
I 1 3 4 8  
3 6 . 4 4 5  
, 9 9 4  
1 . 4 6  
1 . 4 7  
79  
1 5 8  
3 0 . 1 5  
3 0 . 1  
. 1 7 5  
6 0  
. 8 4  
1 

RUN3 

240  
4 . 4  
. 1 2 5 2  
3 6 . 1 3 3  
* 994  
1 . 4 5 8  
1 . 4 5  
8 2  
1 6 0  
3 0 . 1 5  
3 0 . 1  
. 1 7 5  
60  
. 8 4  
1 

VOLUME MOISTURE STACK FLOW PERCENT ACTUAL ACTUAL ALLOW 
RUN SAMPLED CONTENT VEL RATE ISO- EMISS EMISS EMISS 

DSCF PERCENT FPS DSCF/H KINETIC LB/HR LB/MBTU LE/MBTU 

9 9 . 5 1  5 9 . 8 7  0 . 1 1 4  0 . 1 5 0  

2 5 . 1 8  9 1 . 3 9  8 , 7 4 5 , 7 7 9  1 0 1 . 2 5  7 2 . 5 6  0 . 1 3 8  0 . 1 5 0  

9 1 . 2 9  8 , 7 7 5 , 0 5 3  9 9 . 4 6  6 8 . 6 1  0 . 1 3 0  0 . 1 5 0  

1 3 5 . 3 0  2 3 . 9 5  9 0 . 6 1  8 , 7 7 0 , 3 6 8  

2 3 5 . 8 1  

3 3 5 . 3 1  2 4 . 5 7  

MEAN 3 5 . 4 7  2 4 . 5 7  91.10 8 , 7 6 4 , 7 3 3  1 0 0  I 0 7  6 7 . 0 1  0 . 1 2 7  0 . 1 5 0  



SUMMARY 

GENERAL : 
REVIEWED BY A S  
ACTUAL A ' S  = 4 1 . 2 8 3  SQ FT 
L.4MINAR FLOW ASSUMED ( ( 1 0  DEG YAW) ( O R  < 2 0  D E R )  
ACTUAL E M I S S  BASED ON HEAT I N P U T  = 5 2 6 . 7 9  MBTU/HR 
ALL REQUIRED LEAK T E S T S  ACCEPTABLE 
ASSUMED M ' D = 3 0 . 0  (COMBUSTION G A S E S )  

C O M M E N T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . , . . . . , . . . . . . . .  

RUN 1 : 
ACTIjAL A ' N  = ,000167 SQ F T  

C O M M E N T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . , , , . . . . . . . . . . . . . . . . . . . . . . . .  . 
RUN 2 : 

ACTUAL A ' N  = . 0 0 @ 1 6 7  SQ F T  

C O M M E N T . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RUN 3 : 
ACTUAL A ' N  = . 0 0 @ 1 6 7  SQ FT 

C O M M E N T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ........................ 




