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1. H2O 
2 .  H20 
3.M" 
4 . \ " M  
5 .Y  
6. R D P  
7 .  I!H 
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9.T'S 

1 0 . P ' S  
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1 3 . D "  
14.T 
1 5 . C ' P  
2 3 .  S / T  
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2 7 5  
6 
, 0 5 4  
3 8 . 8 4 5  
, 9 9 4  
1 . 7  
1 . 7 1  
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3 0 . 1 8  
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, 1 6 7  
64 
- 8 4  
1 
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6 . 5  
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. 8 4  
1 

RUN-3 

260  
6 . 5  
. 083  
4 0 . 3 2  
. 994  
1 . 7 5  
1 . 7 8  
83  
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3 0 . 1 5  
. 1 6 7  
6 4  
. 8 4  
1 

VOLUME MOISTURE STACK FLOW PERC.ENT .4CTUAL AC.TU4L ALLOW 
a i n  SAMPLED CONTEXT . VEL RATE ISO- E M I S S  E M I S S  E M I S S  

D S C F  PERC.EKT FPS D S C F / H  K I N E T I C  LE/HR LE/MBTTJ LB/METU 

1 3 9 . 5 0  2 5 . @ 8  1 0 6 . 2 5  5 , 6 3 2 , 3 4 5  9 8 . 5 0  1 6 . 9 7  0 . 0 5 8  0 .  300 

2 3 8 . 2 0  2 5 . 4 1  1 0 4 . 9 9  5 , 5 5 0 , 2 3 1  9 6 . 6 6  1 3 . 7 7  0 . 0 4 7  0 * 300  

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

MEA.% 3 9 . 0 4  2 4 . 8 8  1 0 6 . 7 7  5 , 6 8 2 , 0 7 2  9 6 , 5 3  1 9 . 3 2  0 . 0 6 6  0 * 300 
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1.0 INPIEOWCTION 

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

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

SUGAR COFWF?ATI(X (VSSC) on January 23, 1991. Testing was performed at 

the Bryant Sugar Mill Number 2 Boiler wet scrubber outlet. 

Testing was designed to fulfill "specific conditions" of the 

current Florida Departnent of Environmental Regulation (FDER) 

operating permit. 

Three United States EnViKOrUIEntal 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. 

Mr. Augusto Blanchard of USSC served as test coordinator and 

certified production rates. 

Mr. Ken Tucker of the Florida Deparbnent of Environmental 

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

Deparbnent witnessed mst of the testing period. 
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2.0 SUMMRRY and DISCUSSION of RESULTS 

Results of the mission 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 19.470 pounds per hour 

( L B B )  and 0.066 pounds per million btu(LB/MMBTU) heat input against 

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

conditions limit emissions to 0.10 LB/t4MEIW fran oil and 0.300 

LB/NMBXU fran bagasse firing. No oil was used during cmpliance 

testing. 

Production rate summaries are provided in Appendix A. These data 

were taken from control ram 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 partialate test run by Mr. Stephen L. Neck of ACEI. 
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TABLE 1 
EMISSION SUMMARY 
U. S. SUGAR (XIRPORATICN 
NUMBm 2 BOILER-BWANT, FLORIDA 
JANUARY 23, 1991 

1 0831-0938 b 3 17.029 0.058 88.79 0.300 

2 1018-1128 10 14.067 0.048 87.75 0.300 

3 1212-1321 "\ 27.315 0.093 87.80 0.300 

AVEZAGES - 19.470 0.066 88.11 0.300 
G, 7 
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3.0 PRCCESS DESCRIPTION AND OPERATION 

The Nufnker 2 Boiler a t  the U. S. Sugar Corporation's Bryant 

plant is a traveling grate stoker design used primarily for bagasse 

fuel firing. Supplemental o i l  f i r ing  was not used during the  emission 

test series. The boiler averaged 149466 pounds per hour steam 

production over the  three run t e s t  period. 

O i l  meters, steam integrators, and other production mnitoring 

devices were rigorously calibrated prior t o  the production season. 

4 



4.0 SAMPLING POINT LOCATION 

The sampling point location is a single scrubber outlet  s t a c k ,  

82" wide and 40" deep. 'Ihe stack has eight equally spaced sample 

points. The ports are  located 116" fran an upstream disturbance and 

27" from the outlet. 

Thirty-two test points were sampled for each test run. The 

traverse were located a s  shown i n  Figure 1. The s t a c k  configuration is 

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

flw. 

5 



TAVERSE ?9lK 
NUMBER 

I 

2 

3 
4 

' 82" I 

INCHES INSIOE 
STAm WALL 

5.00' 
15.00 

25.00 
35.00 

SAMPLINQ 
POINT 

2 7 "  

t I 16" 

NOT TO SCALE 

(UPSTREAM DISTURBANCE) - 

AIR CONSULTING 
and 

ENGINEERING 

FIGURE I. 
SAMPLING POINT LOCATION 
BRYANT-BOILER NO. 2 
U.S. SUQAR CORPORATION 
PAHOKEE, FLORIDA 



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 amples  were c d l l 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  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  d iagram o f  t h e  sampling 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  matter 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  e m i s s i o n  r a t e  o f  

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

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  placed 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 owed  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  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  (less t h a n  0.5 mg change from p r e v i o u s  
w e i g h i n g ) .  T h e  a v e r a g e  of t h e  t w o  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 .  

f i l t e r  h o l d e r ,  and  sampl ing  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 .  

2.  NOZZLE, FILTER HOLDER, AND SAMPLING PROBE - The n O Z Z l @ ,  

3. I M P I N G E R S  - The Greenburg-Smith imp inge 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  per forming  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 ,  c e r t a i n  

s t a c k  and s t ack  gas parameters were measured. T h e s e  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 imens ions  a t  

t h e  p o i n t  where t h e  t e s t s  were t o  b e  performed.  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  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  t y p e  

"s" p i t o t  t ube  and an i n c l i n e d  manometer. V e l o c i t y  head measurements 

o f  0 .05  i n c h e s  H2O o r  less were measured u s i n g  a micromonometer. 

Together  wi th  assumed m o i s t u r e  

n o z z l e  a r e a ,  c a l c u l a t i o n s  o f  " 
were q u i c k l y  made and e f f e c t e d  

r u n .  

and 

sok 

f o r  

T h e  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 cou ld  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 o f  which were 

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

disturbances.USEPA Methods 1 and 2 were u t i l i z e d  for 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  r u n  c o n s i s t e d  of sampl ing  f o r  a s p e c i f i c  

amount of 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 

cou ld  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 es t  r u n .  

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  each  t r a v e r s e  p o i n t .  

o r s a t  knowledge as  well a s  known 

n e t i c "  ( e q u a l  ene rgy  o r  v e l o c i t y )  

each  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  

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  of d i s t i l l e d  w a t e r  each ;  o n e . d r y  impinger ;  one  

impinger  w i t h  2 0 0  grams of s i l i c a  ge 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 ub 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 



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. T h e  p r e - t a r e d  f i l t e r  was removed f rom 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  
per formed 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. T h e  volume o f  w a t e r  f rom 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  o f  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 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  f rom t h e  f o u r t h  imp inge r  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  s a m p l e  r u n  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 o r  d e s i c c a t e d  f o r  2 4  h o u r s  a t  ambien t  
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 o f  two s u c h  
we igh ings  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  
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 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  

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

T h e  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  f rom 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  in t h e  report  a p p e n d i c e s .  

1 0  
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A I R  CONSULTING 6 E N G I " G , I N c .  
Complete Emission Data 

TOTAL HEAT I" (OIL)--- 
TOTAL HEAT INPUT ("-OIL) 

ALLCWABLES: 
ALLcwABLE W I S S I O N  (OIL)- 
ALumELE F.MISSI(3N ("-OIL) 

TOTAL FMISSIoN--- 
TOTAL ACTUAL PLISSION 

m m  ALUXJABLE EMISSICN----- 
'TYPAL AClUAL PZISSION 

79 MINUITS 

0 
0 
1 

314550 
314352 
1000 
618 DEGREES F 
400 P S I G  
415 PSIA 

265 DEGREES F 
634 P S I G  
649 PSIA 

1316.1 B l U D  
233.6 B'KJ/L8 
1082.5 BTUm 
150380 L B / h  

295.97 MMB" 
55.0 % 

1.00 

0.00 GPR 
150000 Em/= 

0.00 MHB" 
295.97 MMBTUH 

.10 LE%/mEm 

.30 LB/bMBlIl 

88.79 LB/EiR 
17.02 LBm 

0.300 LB/MMBlU 
0.058 LB/NMBlU 



AIR CONSULTING and ENGINEERING 
COMPLGPE EMISSION DATA 

U. S. SUGAR COFPORATICN-BFYANT 
NUMBER 2 EOILEX 
1-23-91 

KIN No.: 1 
BEGIN TIME: 0831 
END TIME: 0938 
mAL m TIME: 64.00 min. 
wiRmmRIc PRESSURE: 30.15 "Hq 

1MPINC;ER ml 275 
SILICA GEL gms. 6.0 
PERCENT 02 11.2 
PERCENT co2 8.9 

STACK PRESSURE: 
NOZZLE DIAKETER: 
METER a)RR. FACIDR: 
FINAL METER: 
INITIAL METER: 
STACK AREA: 

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

AVERAGES 

30.18 "Hi. 
.167 inches PAKTIcUL4TE 
.994 ------ 

914.240 cubic ft. FILTER mg. 
875.395 cubic ft. WASH mg. 
22.780 sq. ft. 

42.6 
11.6 

9.000 3.000 
9.000 3.000 
8.300 2.881 
6.000 2.449 
7.500 2.739 
5.500 2.345 
4.500 2.121 
3.600 1.897 
6.400 2.530 
4.500 2.121 
3.200 1.789 
2.000 1.414 
6.000 2.449 
4.500 2.121 
3.000 1.732 
1.400 . 1.183 
3.800 1.949 
3.500 1.871 
2.400 1.549 
1.200 1.095 
2.600 1.612 
2.600 1.612 
2.000 1.414 
1.000 1.000 
1.100 1.049 
1.200 1.095 
1.100 1.049 
.68 0.825 
.30 0.548 
.so 0.707 
-50 0.707 
.30 0.548 

3.412 1.700 

4.400 
4.400 
4.200 
3.000 
3.750 
2.750 
2.250 
1.800 
3.200 
2.250 
1.600 
1.000 
3.000 
2.750 
1.500 
.700 
1.900 
1.750 
1.200 
.600 
1.300 
1.300 
1.000 
.so0 
-550 
.600 
-55 
.34 
.15 
.25 
.25 
.50 

1.73 

STACK METER 
m. TEMP. ------ 

149 53 
151 53 
152 53 ~~ 

151 53 
155 53 
156 55 
157 55 
153 56 
153 57 
157 58 
157 59 
155 60 
152 60 
152 61 
157 62 
157 63 
155 63 
157 65 
160 65 
161 65 
158 66 
159 67 
160 68 
162 68 
161 68 
163 68 
163 69 ~~ ~.~ 

161 70 
159 70 
161 70 
160 70 
160 70 

157 62 



XIZZLE AREA (ET2) :0.0001521 
AVG. VELOCITY HEAD : 
AVG. STACK TPIP.: - 
AVG. UETERTPIP.: ---- 
AVG. ORIFICE D1FF"IAL:- 
METER STANDAFD CUBIC FEEI':-- 
% n20 VAPOR: - 
GASMOL. WP. DRY: - 
GASM3L. m . m :  --- 
% EXCESS AIR: 
A%. STACK VEL. (FPS)------- 
MElBTu 1 m :  - 
PERCENT ISOKINFPIC :--- 

--_I 

EHIssI(1N RESULTS 
RUN1 

2.89 "A20 
157 F 
62 F 

1.73 "H20 
39.501 

25.2 
29.87 
26.88 

113.20 
106.48 
295.97 
98.51 

VOL. FLCXJ ACEM : 145543 
M L .  FLOWSCFMD : 93825 

PARTICULATE DATA : 

POUNDS PER BOUR: 17.029 
POIBE6 PER SCF : 0.0000030 
c;RAINs/scF: 0.021 
GRAINS/SCF @ 8% 0 2  0.028 
GRAINS/SCF @SO% EA 0.030 
POUMIS PERMMBTU: 0.058 



XOZZLE AREA (FT. 2) 
AVG . VELOC I TY HEAD : 
METER STHD. FT3: 

PERCEHT H2O: 

Mw DRY: 

Mw WET: 
% EXCESS AIR: 

STACK VEL. (FPS) : 

% ISOKIBETIC: 

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

PARTICULATE LB/HR: 

(Dn/12)!2x3.1416/4 
(AVG. SQ. RT. ) ! 2 

13.6) )/29.92)x (528/ (Tm+460) ) 
( ( IMP+SG) x ( ( ( IMP+SG) x. 0474) + 
SCF) xl00 
( (02%~. 32)+C02%x. 44)+(100-(02%+C02 
)x. 28 
(Mw DRYx(l-%H20/100) )+%H20x. 18 
%02/(~(100-(%02+%C02)~~.264)-%02~~ 
100 
85.49~. 84x (AVG. SQ. RT. VEL. HD. ) x ( (Ts 
+46O)/(PsxMwWET) ) ! .5 
((Ts+460)xSCFx2992)/(528xFPSxTIKEx 
An xPs x 60x(1-%02/100) 

(Mf-Ml)xMCFx(AVG. ORF. DIFF. / 

FPS x 60 x As 
ACFfi528/(Ts+460)x(I-%H20/100)x 
(Ps/29.92) 
PROBE+FILTER mg. /453600 x (SCFMD/ 
SCF) x 60 

PARTICULATE LB/SCF):PROBE+FILTER mg./453600 /SCF 
GRA I HS/SCF : LB/SCF x 7000 
GR/SCF @ 8% 02: (12.9/(20.9-%02))~ GR/SCF 
GR/SCF @ 50% E.A.: GR/SCF x ((loo+ %E.A.)/150) 
LB/mTU: (LB/HR)/ (LB/KHBTUH) 
LB/MMBTU "F" FACTOR: LB/SCF x "F" FACTOR x (20.9 

/20.9-%02) 

0.000152 
106.47 

39.522 

29.87 

26.88 

113.20 

106.47 

98.47 
145528 

93921 

17.037 
0.0000030 
0.0212 
0.0281 
0.0301 
0.058 

0.000 



AIR CONSULTING & ENGINEERING,INc. 
Complete Emission Data 

TOTAL HEAT IlGCT (OIL) - 
TOTAL HEAT I m  (NOEFOIL) 

ALLOWABLES: 
ALLOWABLE EMISSION (OIL)- 
AtLcwABLE m s s 1 0 N  ("-OIL) 

mAL A L u x a B w  m1ss1- 
TOTAL m A L  EMISSION 

mAL ALLOWABLE EMIssIm-- 
mAL AcnlAL EMISSION 

77 MINOTES 

0 
0 
1 

314822 
314631 
1000 

610 DEGREES F 
399 P S I G  
414 PSIA 

262 DFX;REES F 
641 PSIG 
656 PSIA 

1311.6 8nl/LB 
230.6 MW/IB 
1081.0 m/TJ3 
148831 LB/RR 

292.51 "UH 
55.0 % 

1.00 

0.00 GPH 
150000 6lW/GAL 

0.00 i%fan.m 
292.51 MMBRTA 

.10 LEAmmJ 
-30 LBAmmJ 

87.75 L8/HR 
14.06 LB/HR 

0.300 LB/MMBI% 
0.048 LE/MMB'lU 



AIR CONSULTING and ENGINEERING 
COMPLETE EMISSION DATA 

PUNT: U. S. SUGAR CORPQRATION-BWANT 
-E: NUMBER 2 BOILER 
DATE: 1-23-91 

RUN NO.: 2 IMPINGER ml 270 
BEGIN TIME: 1018 SILICA GEL gms. 6.5 
END TIME: 1128 PERCENT 02 11.0 
'IWPAL FlJN TIME: 64.00 min. PERCENT C02 9.1 
BmmETRIc PRESSURE: 30.15 "Hg 
STACX PRESSORE: 
NOZZLE DIAMETER: 
METER CQRR. FACPOR: 
FINAL METER: 
INITIAZ, MEPER: 
STACK AREA: 

30.18 "34. 
.167 inches PAKPINIATE 
.994 -------- 

952.988 cubic ft. FILTER mg. 35.9 
914.414 cubic ft. WASB mg. 7.9 
22.780 sq. ft. 

pom-pom 

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

AVERAG3S 

VErnI lY  HEAD 

___I_---- 

8.000 
8.400 
7.400 
5.800 
8.600 
5.500 
4.800 
4.000 
6.500 
5.000 
3.100 
2.000 
5.600 
4.400 
2.600 
1.500 

3.500 
2.500 
1.200 
2.500 
2.500 
1.800 
.goo 
.a50 

1.100 
1.100 
.70 
.40 
-38 
-50 
.40 

3.800 

SQUARE RT. ORIF. 
VEL. HEAD DIFF. 

2.828 4.000 
2.898 4.200 
2.720 3.700 
2.408 2.900 
2.933 4.300 
2.345 2.750 
2.191 2.400 
2.000 2.000 
2.550 3.250 
2.236 2.500 
1.761 1.550 
1.414 1.000 
2.366 2.800 
2.098 2.200 
1.612 1.300 
1.225 .750 

------ -- 

1.949 1.900 
1.871 1.750 
1.581 1.250 
1.095 -600 
1.581 1.250 
1. 581 1.250 
1.342 .goo 
0.949 -450 
0.922 .400 
1.049 -550 
1.049 .55 
0.837 .35 
0.632 -20 
0.616 .19 
0.707 -25 
0.632 .20 

STACK 
TEMP. ------ 

146 
150 
150 
147 
150 
153 
150 
149 
152 
153 
154 
154 
152 
154 
157 
156 
155 
155 
160 
163 
158 
161 
163 
161 
160 
160 
159 
160 
159 
161 
160 
160 

METER 
TEMP. 

69 
69 
69 
70 
70 
70 
71 
72 
72 
73 
74 
74 
75 
75 
76 
76 
77 
77 
77 
78 

79 
79 
79 
80 
80 
80 
80 
81 
81 

78 

ai 
ai 

3.354 1.687 1.68 156 76 



NOZZLE AREA (ETZ) :0.0001521 
AVG. VFUXIlYHEAD :- 
AVG. STACK TEMP.: - 
AVG. METERTPIP.: - 
AVG. ORIFICE D1FFEREVI'IAL:- 
METER STANDAFD CUBIC FEm:- 
% HZO VAPOR: 
W M O L .  h". DW: - 
GAS MOL. hT. m: 
% EXCESS AIR: - 
AVG. STACK VEL. (FPS)------ 
MMBTU 1 m :  ----- 
PERCENT ISOKINFIIC : - 

2.85 'A20 
156 F 
76 F 

1.68 "H20 
38.236 
25.6 
29.90 
26.86 
108.98 
105.58 
292.51 
96.38 

VOL. m d J  ACFM : 144305 
VOL. mscFMD : 92836 

PAKPICUIATE DATA : 

PCUNDS PER HOUR: 14.067 
FOUNC6 PER SCF : 0.0000025 

GFMNS/SCF @ 8% 02 0.023 
GRAINS/SCF @SO% EA 0.025 
POUNDS PERMMBTU: 0.048 

GRAINS/SCF : 0.018 



A I R  CONSULTING h ENGI"G,IX. 
Comple te  Emission Data 

-- TIME 1- 

OIL: ---- FINAL OIL--- 
BEGIN OIL 
FmR----- --- 

SPEAM: 
FINAL STEAM- 
B E I N  SITAM 

TEmERAlURE 
PRESSURE 

- . FACIOR 

- 
FEEmATm: 

TEMPERA---------- 
PRESSURE 

HEAT I": - S'ITAM- 
FEEDWATER 
m STEAM- 
SITAM RATE 
BOILER E F F I C I W - - -  
TOPAL EUEL HEAT INPUT 
SPEAM CALIBRATION FACTOR----- 

OIL?-- 
OIL 

- 

--- - 

TDTAL HEAT l"T (OIL) 
TOTAL HEAT 1" ("-OIL) 

- ALuxmLE: 
ALLOGYABLE EMISSION (OIL) 
ALLOWABLE EMISSIOEI ("-OIL) 

mAL ALUXISABLE mISSIcN- - 
TOTAL ACNAL EMISSION 

TOTAL ALLCZSLBLE m 1 ~ 1 ~  
TOTAL A m A L  EMISSION 

74 M r n S  

0 
0 
1 

315097 
314913 
1000 

610 DEGREES F 
400 PSIG 
415 P S I A  

264 DEGREES F 
650 B I G  
665 PSIA 

1311.5 8Rl/ra 
232.6 W/L8 
1078.9 BTUm 
149189 IB/HR 

292.65 MMB" 
55.0 B 

1.00 

0.00 GPH 
150000 BTU/GAL 

0.00 MMB" 
292.65 M" 

.10 L B m  

.30 LB/MlWU 

87.80 LB/RR 
27.31 LB/RR 

0.300 LB/lYMBTU 
0.093 LB/MMBTU 



PUINP: 
sours?: 
DATE: 

KIN NO.: 
BEGIN TIME : 
END TIME: 
TOTAL FUN TIME: 
BAI(cMETRIc PRESSURE: 
STACX PRESSURE: 
NOZZLE DIAMETER: 
lrlETERCORR. FACPOR: 
FIElAL METER: 
INITIAL MEl'FS: 
STACK AREA: 

A I R  CONSULTING and ENGINEERING 
C W ! X E  EMISSION DATA 

U. S. SUGAR CORPOR~TIOEFBWANT 
NUMBER 2 BOILER 
1-23-91 

3 
1212 
1321 
64.00 min. 
30.15 "Hg 
30.18 "Hg. 
.167 inches 
-994 

993.692 cubic ft. 
953.372 cubic ft. 
22.780 sq. ft. 

I M E ' m R  ml 260 
SILICA GEL gms. 6.5 
PERCENT 02 11.0 
PERCENT C02 9.1 

P r n I C u L A T E  

FILTER mg. 60.2 
WASH mg. 22.9 

----- 

VELLXITY HEAD 

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

AVEXUGES 

10.000 
8.600 
7.500 
6.000 
7.800 
6.600 
5.400 
4.200 
6.500 
5.200 
3.600 
2.600 
6.900 
4 .800 
3.600 
1.800 
3.000 
3.800 
2.500 
1.400 
2.200 
2.200 
1.500 
.goo 
-950 
1.800 
1.500 
.80 
.38 
.65 
.65 
.42 

3.598 

3.162 
2.933 
2.739 
2.449 
2.793 
2.569 
2.324 
2.049 
2.608 
2.280 
1.897 
1.612 
2.449 
2.191 
1.897 
1.342 
1.732 
1.949 
1.581 
1.183 
1.483 
1.483 
1.225 
0.949 
0.975 
1.342 
1.225 
0.894 
0.616 
0.806 
0.806 
0.648 

1.756 

4.300 
4.200 
3.800 
3.000 
3.900 
3.300 
2.700 
2.100 
3.400 
2.600 
1.800 
1.300 
3.000 
2.400 
1.800 
.goo 
1.500 
1.900 
1.250 
.700 
1.100 
1.100 
.750 
.450 
.480 
.goo 
.75 
.40 
.19 
.38 
.38 
.16 

1.78 

153 77 
154 77 
154 78 
155 78 
155 78 
155 79 
154 80 
156 80 
155 80 
154 81 
155 82 
155 82 
156 82 
155 83 
154 04 
155 84 
157 85 
156 85 
156 85 
156 86 
157 86 
156 86 
157 86 
156 87 
157 87 
157 87 
158 88 
158 88 
157 88 
157 88 

156 83 



EMISSICN RESULTS 
m 3  

NOZZLE AREA (FT2) :0.0001521 
AVG. VEUTITY HEAD :- 
AX. STACK m.: - 
AVG. METER TPIP.: -- 
AX. ORIFICE D1FFEREMWG:- 
METER STPNWWD CUBIC Fa:-- 
% A20 VAPOR: 
GAS MOL. W. DIU: ---- 
GAS MOL. wr. WFP: ---- 
% EXCESS AIR: _-I_- 

AX. STACK VEL. (E'S) 
m 1 m :  - 
PERCENT I S o K r n C  : - 

1 

3.08 "H20 
156 F 
83 F 

1.78 "H2O 
39.452 
24.3 
29.90 
27.01 
108.98 
109.58 
292.65 
94.16 

VOL. FUXJ ACFM : 149777 
WL. l?Lui s c m  : 98039 

PAKl'IcuIATE DATA : 

WUNDS PER ROUR: 27.315 
PCUNRS PER SCF : 0.0000046 
GRAINS/SCF: 0.033 
GRMNS/SCF @ 8% 02 0.042 
GRAINS/SCF 950% EA 0.045 
FQTJNns PERMMSN: 0.093 
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\IR CONSULTING AND ENGINEERING, Inc. 
I S A M P L E  RECOVERY A N D  CHAIN O F  CUSTODY 

PLANT NAME u I S  . Ju  &+,& - 6 h T T E S T  DATE I -  23-91 
SOURCE NAME /I/(C,VL&YC 61 l g o i ~ ~ ~  SAMPLE RECOVERED BY d'uJ 
T Y P E  OF SAMPLE P. w\. PARTICULATE ANALYSES BY SLAJ 

R U N  NO. 

J 
3 
a 
L 

3 

S A M P L E  RECOVERY 

CONTAINER LlOUlD LEVEL ~ 0 ~ 0 ~  
NO. MARKED 

LC. J /J-- 
2 9  r/ 

3 /  

3878 3 L K .  

J I ,  

I '  3037  
4 8 1  3oY 0 

BLANK 

FILTER BLANK .3t32A 

SILICA GEL 
CONTAINER FINAL W T  INIT. W T  N E T  WT. 

NO. ( P I  (9) ( g )  RUN NO. 

COMMENTS 

COLOR 

PkI& 

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. This meter has been calibrated against a wet test meter 
in triplicate. 
curve (see next page). Field meter calibrations are corrected to this curve 
using the following formula: 

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 M E T E R  CORRECTION FACTOR ( Y )  

I I 
AIR  CONSULTING 

and I ENGINEERING 

STANDARD METER CALIBRATION 
CURVE 

A P R I L  26, 1090 
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3.11 PROBE ( 5 m i n  WARhlUP) 
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NOTE FIOW rate held constant at 0.75: 50% change in i ~ m  rate has littie e k c t  on pobe tcmgeratws. 

probe temperatures. 
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PO I LER OPERAT I ON PARAMETERS 
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