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DATE ../../..
PARTICULATE STACK TEST VERIFICATION
DER METHOD 5

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION

FACILITY NAME: US SUGAR APIS #
COMPANY CONDUCTING TEST: ACE TEST DATE JAN 23 91
SOURCE DESCRIPTION: BOILER 2
STACK TEST DATA SUMMATION
RUN1 RUN2 RUN3
1.H20  (VOL.MEAS. ), ML 275 270 260
2.H20 (MASS MEAS.),GM 6 6.5 6.5
3.M'N  PARTICULATE WEIGHT, GM 054 L0423 .083
4.V'M VOLUME METERED,CF 38,845 38.574 40,32
5.Y  DRY GAS MTR. CALIR,FCTR. . 994 . 994 .994
6.RDP AVG SQR D,P-SAMPLING 1.7 1.68 1.75
7.DH  AVG DELTA H,IN.H20 1.71 1.68 1.78
8. T'M AVG MTR. TEMP,DEG.F 62 76 83
9.T'S AVG STACK TEMP,DEG.F 157 156 156
10.P'S STACK PRESS,’’HG(ABS) 30.18 30.18 30.18
11.P'B  BAROMETRIC PRESS,’’'HG 30,15 30.15 30.15
13.D'N  ACTUAL NOZZLE DIAM,IN 167 167 167
14.T  ACTUAL SAMPLE TIME,MIN 64 64 4
15.C’P PITOT TUBE COEFFICIENT .84 .84 .84
23.5/T VALUE:SAMPLE PTS/TOT PTS 1 1 1
VOLUME  MOISTURE STACK FLOW PERCENT  ACTUAL  ACTUAL  ALLOW
RUN SAMPLED CONTENT - VEL RATE 1S0- EMISS  EMISS EMISS
DSCF ~ PERCENT  FPS DSCF/H KINETIC LB/HR  LB/MBTU  LB/MBTU
1 39.50 25.08  106.25 5,632,345 98.50 16.97 0.058 0.200
2 38.20 25.41 104,99 5,550,231 96.66 13,77 0.047 0.300
3 39.43 24.14  109.06 5,863,638 94,42 27.21 0,093 0.300
MEAN 29,04 24.88  106.77 5,682,072 96.53 19.32 0.066 0.300
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1.0 INTRODUCTION

Personnel from Air Consulting and Engineering,INC. (ACEI)
performed annual source emission compliance testing for the U. S.
SUGAR CORPORATION (USSC) 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 Department of Environmental Regulation (FDER)

operating permit.

Three United States Envirommental 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. Ren 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.




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 19.470 pounds per hour
(LB/HR) and 0.066 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/W&BTU from oil and 0.300
LB/MMBTU from bagasse firing. No o0il was used during compliance

testing.

Production rate summaries are provided in Apperﬁix-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. Stephen L. Neck of ACEI.




TABLE 1

EMISSION SUMMARY

U. S. SUGAR CORPORATION

NUMBER 2 BOILER-BRYANT, FLORIDA
JANUARY 23, 1991

RUN NUMBER TIME ACTUAL EMISSIONS ALLOWABLE EMISSIONS
LB/HR LB/MMBTU LB/HR LB/MMBTU

1 0831-0938 & /  17.029 0.058 88.79 0.300
2 1018-1128 10 14.067 0.0G48 87.75 0.300
3 1212-1321 \‘E\ 27.315 0.093 87.80 0.300
AVERAGES —-—_-(ru\ 19.470 0.066 88.11 0.300




3.0 PROCESS DESCRIPTION AND OPERATION

The Number 2 Boiler at the U. S. Sugar Corporation's Bryant
plant is a traveling grate stoker design used primarily for bagasse
fuel firing. Supplemental oil firing was not used during the emission
test series. The boiler averaged 149466 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.




4,0 SAMPLING POINT LOCATION

The sampling point location is a single scrubber outlet stack,
82" wide and 40" deep. The stack has eight equally spaced sample
points. The ports are located 116" from an upstream disturbance and
27" from the outlet.

Thirty-two 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.
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TRAVERSE POINT [INCHES INSIDE
NUMBER STACK WALL

l 5.00"
2 15.00
3 25.00
4 35.00

SAMPLING

NOT TO SCALE

(UPSTREAM DISTURBANCE)

FIGURE L. .
SAMPLING POINT LOCATION AIR CONSULTING

BRYANT-BOILER NO. 2
U.S. SUGAR CORPORATION and

PAHOKEE, FLORIDA ENGlN!EERING




5.0 FIELD and ANALYTICAL PROCEﬁURES— USEPA METHOD 5

Particulate matter samples were collected by the emission measurement
method specified by the United States Environmental Protection Agency.
A schematic diagram of the sampling train used is provided in Figure
2. all particulate.mattef captured from the nozzle to and including

the filter was included in the calculation of the emission rate of

particulate matter.

PREPARATION OF EQUIPMENT

1. FILTERS- Gelman type "A" glass fiber filters were placed
in a drying oven for two hours at 105 degrees C,
removed and placed in a standard desiccator
containing indicating silica gel, allowed to
cool for two hours, and weighed to the nearest
0.1 mg. The filters were then re-desiccated for a
minimum of six hours and weighed to a constant
weight (less than 0.5 mg change from previous
weighing). The average of the two constant
weights was used as the tare value.

2. NOZILE, FILTER HOLDER, AND SAMPLING PROBE - The nozzle,
filter holder, and sampling probe were washed
vigorously with scapy water and brushes, rinsed
with distilled water and acetone, and dried
pror to the test program. All openings on the
equipment were sealed while in transit to the
test site, '

3. TIMPINGERS - The Greenburg-Smith impingers were cleaned,
rinsed, and dried as in 2. The impingers were
also sealed during transit,

TEST PROCEDURE

Prior to performing the actual particulate matter sample runs, certain
stack and stack gas paraﬁeters were measured. These preliminary
measurements included the average gas temperature, the stack gas
velocity head, the stack gas moisture content, and the dimensions at
the point where the tests were to be performed. The stack temperature
was determined using a bi-metallic thermocouple and calibrated

7
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pyrometer. Velocity head measurements were made with a calibrated type
"s" pitot tube and an inclined manOmeter. Velocity head measurements

of 0.05 inches H20 or less were measured using a micromonometer.

The sampling traverse points were selected so that a representative
sample could be extracted from the gas stream. The traverse points
were located in the center of equal areas, the number of which were
dependent upon the distance upstream or downstream from flow

disturbances.USEPA Methods 1 and 2 were utilized for this task.

Each particulate matter test run consisted of sampling for a specific
amount of time at each point. The type "s" pitot tube was connected to
the sampling probe so that an instantaneous velocity head measurement
could be made at each traverse point while conducting the test run.
The stack gas temperature was also measured at each traverse point.
Together with assumed moisture and orsat knowledge as well as known
nozzle area, calculations of "isokinetic" (equal energy or velocity)

were gquickly made and effected for each traverse point during the test

run.

The gases sampled passed through the following components: a stainless
steel nozzle and glass probe; a glass fiber filter; two impingers
charged with 100 ml of distilled water each; one.dry impinger; one
impinger with 200 grams of silica gel desgsiccant; a flexible length of
tubing; a leak free pump; a calibrated dry gas meter: and, finally, a

calibrated flow orifice.




Sample recovery was accomplished in the following manner:

1.

2.

The pre-tared filter was removed from its holder and
placed in Container 1 and sealed. (This is usually
performed in the lab).

All sample-exposed surfaces prior to the filter were
washed with acetone and placed in Container 2. The
container was then sealed and the ligquid level marked.
The volumez of water from the first three impingers was
measured for the purpose of calculating the moisture
content of the stack gases, then discarded,

The silica gel from the fourth impinger was transferred
to the original tared container and sealed,

LABORATORY ANALYSIS

" The three sample containers from each sample run were analyzed
according to the following procedures:

1.

3.

The filter was either dried for two hours at 105
degrees C or desiccated for 24 hours at ambient
temperature. Following desiccation, the filter was
weighed to the nearest 0.1 mg. A minimum of two such
weighings six hours apart were made with a variance of
less than 0.5 mg. ‘

The acetone from Container 2 was transferred to a tared
beaker, evaporated to dryness, and weighed in the same
manner as above.

The used silica gel in its tared container was weighed
to the nearest (0.1 gram.

The total sample weight included the weight gains from Sample

Containers 1 and 2.

DATA

All relevent field and lab data sheets as well as emission

calculations are provided in the report appendices.
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APPENDIX A
COMPLETE EMISSION DATA
AND

SAMPLE CALCULATIONS




AIR CONSULTING & ENGINEERING,INC.
Complete Emission Data

PLANT: U. S. SUGAR CORPORATION DATE: 1-23-91
LOCATICN: BRYANT, FLORIDA RUN NUMBER 1l
SQURCE: NUMBER 2 BOILER, SCRUBBER OUTLET TIME: 0823-0942
TIME INTERVAL 79 MINUTES
OIL:
FINAL OIL~ 0
BEGIN OIL 0
FACTOR: 1
STEAM:
FINAL STEAM 314550
BEGIN STEAM 314352
FACTOR: 1000
TEMPERATURE 618 DEGREES P
PRESSURE 400 PSIG
415 PSIA
FEEDWATER :
TEMPERATURE 265 DEGREES F
PRESSURE 634 PSIG
649 PSIA
HEAT INPUT:
STEAM 1316.1 BTU/LB
FEEDWATER 233.6 BTU/LB
NET STEAM 1082.5 BTU/LB
STEAM RATE 150380 LB/HR
BOILER EFFICIENCY 55.0 %
TOTAL FUEL HEAT INPUT 295,97 MMBTUH
STEAM CALIBRATION FACTOR- 1,00
OIL 0.00 GPH
OIL 150000 BTU/GAL
TOTAL HEAT INPUT (OIL) 0.00 MMBTUH
TOTAL HEAT INPUT (NON-OIL) 295,97 MMBTUH
ALILOWABLES :
ALILOWABLE EMISSION (OIL)-~~———————v .10 LB/MMBTU
ALLOWABLE EMISSION (NON-QIL) .30 LB/MMBTU
TOTAL ALLOWABLE EMISSICN 88.79 LB/HR
TOTAL ACTUAL EMISSION 17.02 LB/HR
TOTAL ALLOWABLE EMISSICON 0.300 LB/MMBTU

TOTAL ACTUAL EMISSION 0.058 LB/MMBTU




AIR CONSULTING and ENGINEERING
COMPLETE EMISSION DATA

PLANT: U. S. SUGAR CORPORATTION-BRYANT

SOURCE ; NUMBER 2 BOILER

DATE;; 1-23-91

RUN NO.: 1 IMPINGER ml 275

BEGIN TIME: 0831 SILICA GEL gms. 6.0

END TIME: 0938 PERCENT 02 11.2

TOTAL RUN TIME: 64.00 min. PERCENT CO2 8.9

BAROMETRIC PRESSURE: 30.15 "Hg

STACK PRESSURE: 30.18 "Hg.

NOZZLE DIAMETER: .167 inches PARTICULATE

METER CORR. FACTOR: 994 0 e —

FINAL METER: 914.240 cubic ft. FILTER mg. 42.6

INITIAL METER: 875.395 cubic ft. WASH mg. 11.6

STACK AREA: 22.780 sq. ft.

PORT-POINT VELOCITY HEAD SQUARE RT. ORIF.  STACK METER
VEL. HEAD DIFF.  TEMP, TEMP.
1-1 9.000 3.000 4.400 149 53
1-2 9,000 3.000 4.400 151 53
1-3 8.300 2.881 4.200 152 53
1-4 6.000 2.449 3.000 151 53
2-1 7.500 2.739 3.750 155 53
2-2 5.500 2.345 2.750 156 55
2-3 4.500 2,121 2.250 157 55
2-4 3.600 1.897 1.800 153 56
3-1 6.400 2.530 3.200 153 57
3-2 4.500 2.121 2.250 157 58
3-3 3.200 1.789 1.600 157 59
3-4 2.000 1.414 1.000 155 60
4-1 6.000 2.449 3,000 152 60
4-2 4.500 2.121 2,750 152 61
4-3 3.000 1.732 1.500 157 62
4-4 1.400 1.183 .700 157 63
5-1 3.800 1.949 1.900 155 63
5-2 3.500 1.871 1.750 157 65
5~3 2.400 1.549 . 1.200 160 65
5-4 1.200 1.095 .600 161 65
6-1 2.600 1.612 1.300 158 66
6-2 2.600 1.612 1.300 159 67
6-3 2.000 1.414 1.000 160 68
6-4 1.000 1.000 .500 162 68
7-1 1.100 1.049 .550 161 68
7-2 1.200 1.095 .600 163 68
7-3 1,100 1,049 .55 163 69
7-4 .68 0.825 .34 161 70
8-1 .30 0.548 .15 159 70
8-2 .50 0.707 .25 161 70
8-3 .50 0.707 .25 160 70
g-4 .30 0.548 .50 160 70
AVERAGES 3.412 1.700 1.73 157 62




NOZZLE AREA ({FT2)} :0.0001521
AVG, VELOCITY HEAD t——————-
AVG. STACK TEMP,:
AVG, METER TEMP.:
AVG, ORIFICE DIFFERENTIAL:=-~
METER STANDARD CUBIC FEET:——-
% H20 VAPOR: ;s —
GAS MOL. WT. DRY:
GAS MOL. WT. WET:
% EXCESS AIR:
AVG. STACK VEL. (FPS)-—
MMBTU INPUT:
PERCENT ISCKINETIC ;———-———-

EMISSION RESULTS
RUN 1

2.89 "H20
157 F
62 F
1.73 ®H20
39.501
25.2
29.87
26.88
113,20
106.48
295.97
98.51

VOL. FLOW ACFM  : 145543
VOL. FLOW SCFMD 93825
PARTICULATE DATA :

POUNDS PER HOUR: 17.029
POUNDS PER S5CF :  0.0000030
GRAINS/SCF': 0.021
GRAINS/SCF @ 8% 02 0.028
GRAINS/SCF @50% EA 0.030
POUNDS PER MMBTU: 0.058




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):
STRD. FLOW(SCFMD):

'PARTICULATE LB/HR:

PARTICULATE LB/SCF>:

GRAINS/SCF:

GR/SCF @ 8% 02:
GR/SCF @ S0% E.A.:

LB/MMBTU:

LB/MMBTU "F"

FACTOR:

SAMPFLE CALCULATIONS ~ RUN 1

(Dn/12)12x%3. 141674

(AVG.SQ.RT.>!'2

(Mf-M1i)>xMCFx (AVG.ORF.DIFF./
13.63)/729.82)x((528/(Tm+460))
((IMP+SG)® (((IMP+5G)x. 04743+
SCF)x100

(C02%x. 32>+C02%x. 44>+ (100—(02%+C0O2
yx,. 28

(Mw DRYx(1-%H20-/100))>+%H20x.18
%02/ (100~ (%02+%C02)O>x. 264)-%02) X
100
85.49%.84x(AVG.SQ.RT. VEL.HD. X2 ((Ts
+460)/ (PsxMwWET>>! .5
((Ts+460)xSCFx2002) /(528xFPSxTIMEx
An xPs x 60x(1-%02/100>

FPS x 60 x As
ACFMx528/(Ts+460)x<1-%H20/100)x
(Ps/29.52)

PROBE+FILTER mg. /453600 x (SCFMD/
SCF) x 60

PROBE+FILTER mg. /453600 /SCF
LB/SCF x 7000

(12.9/¢20.9-%02)>x GR/SCF

GR/SCF x ((100+ %E.A.)/150)
(LB/HR) /7 {LB/MMBTUH>

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
.0000030
. 0212

. 0281

. 0301

. 058

OCOO0O0

(=]

. 000




AIR CONSULTING & ENGINEERING,INC,
Complete Emission Data

PLANT: U. 5. SUGAR CORPORATION DATE: 1-23-91
LOCATION: BRYANT, FLORIDA RUN NUMBER 2
SOURCE: NUMBER 2 BOLIER, SCRUBBER CUTLET TIME: 1016-1133
TIME INTERVAL 77 MINUTES
OIL:
FINAL OIL 0
BEGIN CIL 0
FACTOR. 1l
STEAM:
FINAL STEAM 314822
BEGIN STEAM ' 314631
FACTOR: 1000
TEMPERATURE 610 DEGREES F
PRESSURE 399 PSIG
414 PSIA
FEEDWATER : _
TEMPERATURE 262 DBGREES F
PRESSURE 641 PSIG
856 PSIA
HEAT INPUT:
STEAM 1311.6 8TU/LB
FEEDWATER 230,.6 BTU/LB
NET STEAM- 1081.0 BTU/LB
STEAM RATE 148831 LB/HR
BOILER EFFICIENCY: 55.0 %
TOTAL FUEL HEAT INPUT 292,51 MMBTUH
STEAM CALIBRATION FACTOR~—==m————e—— 1.00
OIL~ 0.00 GPH
OIL 150000 BTU/GAL
TOTAL HEAT INPUT (QOIL) 0.00 MMBTUR
TOTAL HEAT INPUT (NON-OIL) 292.51 MMBTUH
ALLOWABLES 3 )
ALLOWABLE EMISSION (OIL)—=——=—=—m— .10 LB/MMBTU
ALIOWABLE EMISSION (NON-OIL) .30 LB/MMBTU
TOTAL ALLOWABLE EMISSION- 87.75 LB/HR
TOTAL ACTUAL EMISSION 14.06 LB/HR
TOTAL ALLOWABLE EMISSION————===-—— 0.300 LB/MMBTU

TOTAL ACTUAL EMISSION 0.048 LB/MMBTU




ATR CONSULTING and ENGINEERING
COMPLETE EMISSION DATA

PLANT . U. 5. SUGAR CORPORATION-BRYANT

SCURCE : NUMBER 2 BOILER

DATE: 1-23-91

RON NO.: 2 IMPINGER ml 270

BEGIN TIME: 1018 SILICA GEL gms. 6.5

END TIME: 1128 PERCENT 02 11.0

TOTAL RUN TIME: 64,00 min, PERCENT CO2 9.1

BARCMETRIC PRESSURE: 30.15 "Hg

STACK PRESSURE: 30.18 "Hg.

"NOZZLE DIAMETER: .167 inches PARTICULATE

METER CCRR. FACTCR: .994 —————————

FINAL METER: 952,988 cubic ft. FILTER mg. 35.9

INITIAL METER: 914.414 cubic ft. WASHE mg. 7.9

STACK AREA: 22,780 sq. ft.

PORT-POINT VELOCITY HEAD SQUARE RT. ORIF. STACK METER
VEL. HEAD DIFF. TEMP, TEMP,

1-1 8.000 2.828 4,000 146 69
1-2 8.400 2.898 4,200 150 69
1-3 7.400 2.720 3.700 150 69
1-4 5.800 2.408 2,900 147 70
2-1 8.600 2.933 4,300 150 70
2-2 5.500 2.345 2.750 153 70
2-3 4,800 2.191 2.400 150 71
2-4 4,000 2.000 2.000 149 72
3-1 6.500 2.550 3,250 152 72
3-2 5.000 2.236 2.500 153 73
3-3 3.100 1.761 1.550 154 74
3-4 2,000 1.414 1,000 154 74
4-1 5.600 2.366 2,800 152 75
4-2 4,400 2.098 2.200 154 75
4-3 2.600 1.612 1.300 157 76
4-4 1,500 1.225 .750 156 76
5-1 3.800 1.949 1.900 155 77
5-2 3.500 1.871 1.750 155 77
5-3 2.500 . 1,581 1,250 160 77
5-4 1.200 1.095 .600 163 78
61 2.500 1.581 1,250 158 78
6-2 2.500 1,581 1.250 161 79
6-3 1.800 1.342 .900 163 79
6-4 .900 0.949 .450 16l 79
7-1 .850 0,922 .400 160 80
7=2 1.100 1.049 .550 160 80
7-3 1.100 1.049 .55 159 80
7-4 .70 0.837 .35 160 80
8-1 .40 0.632 .20 159 81
8-2 .38 0.616 .19 161 81
8-3 - .50 0.707 .25 160 81
8-4 .40 0.632 .20 160 81

AVERAGES 3.354 1.687 1,68 156 76




NOZZLE AREA (FT2) :0.0001521
AVG. VELOCITY HEAD ;==me———
AVG. STACK TEMP,:  ~=————o
AVG. METER TEMP.: ——
AVG. ORIFICE DIFFERENTIAL:~——
METER STANDARD CUBIC FEET:——
% H20 VAPOR: $———
GAS MOL, WT. DRY: -~

GAS MOL. WT. WET:

% EXCESS AIR: ——
AVG. STACK VEL, {FPS)~————————=
MMBTU INPUT: ————
PERCENT ISOKINETIC :————wem—e

EMISSION RESULTS
RON 2

2.85 "H20
156 F
76 F
1.68 "H20
38.236
25.6
29.90
26.86
108.98
105.58
292,51
96.38

VOL. FLOW ACFM : 144305
VOL. FLOW SCFMD : 92836
PARTICULATE DATA :
POUNDS PER HOUR: 14.067
POUNDS PER SCF :  0.0000025
GRAINS/SCF: 0.018
GRAINS/SCF @ 8% 02 0.023
GRAINS/SCF @50% EA 0.025
0,048

POUNDS PER MMBTU:




AIR CONSULTING & ENGINEERING,INC.
Complete Emission Data

PLANT: U. 5. SUGAR CORPORATION DATE: 1-23-91
LOCATION: BRYANT, FLORIDA RUN NUMBER 3
SOURCE: NUMBER 2 BOLIER, SCRUBBER OUTLET TIME: 1210-1324
TIME INTERVAL 74 MINUTES
OIL:
FINAL OIL- 0
BEGIN OIL 0
FACTOR 1
STEAM:
FINAL STEAM 315097
BEGIN STEAM 314913
- FACTOR 1000
TEMPERATURE .610 DEGREES F
PRESSURE 400 PSIG
415 PSIA
FEEDWATER:
TEMPERATURE 264 DEGREES F
PRESSURE 650 PSIG
665 PSIA
HEAT INPUT:
STEAM 1311.5 BTU/IB
FEEDWATER 232.6 BTU/LB
NET STEAM- 1678.9 BTU/LB
STEAM RATE 149189 LB/HR
BOILER EFFICIENCY 55.0 %
TOTAL FUEL HEAT INPUT 292,65 MMBTUH
STEAM CALIBRATION FACTOR 1.00
OIL- 0.00 GPH
OIL 150000 BTU/GAL
TOTAL HEAT INPUT (CIL) 0.00 MMBTUH
TOTAL HEAT INPUT (NON-OIL) 292.65 MMBTUH
ALLOWABLES :
ALLOWABLE EMISSION (OIL)————==—————— .10 LB/MMBTU
ALLOWABLE EMISSION (NON-OIL) .30 LB/MMBTU
TOTAL ALLOWABLE EMISSION-————v——— 87.80 LB/HR
TOTAL ACTUAL EMISSTON 27.31 LB/HR
ToTAL ALLOWABLE EMISSION-——————==— 0.300 LB/MMBTU

TOTAL ACTUAL EMISSION 0.093 LB/MMBTU




AIR CONSULTING and ENGINEERING
COMPLETE EMISSION DATA

PLANT': U. S. SUGAR QORPORATION-BRYANT

SOURCE : NUMBER 2 BOILER

DATE: 1-23-91

RON NO.: 3 IMPINGER ml 260

BEGIN TIME: 1212 SILICA GEL gms. 6.5

END TIME: 1321 PERCENT 02 11.0

TOTAL RUN TIME: 64.00 min. PERCENT CO2 9.1

BAROCMETRIC PRESSURE: 30.15 "Hg

STACK PRESSURE: 30.18 "Hg.

NOZZLE DIAMETER: .167 inches PARTICULATE

METER CORR. FACTOR: .994 —————

FINAL METER: 993.692 cubic ft. FILTER mg. 60.2

INITIAL METER: 953.372 cubic ft. WASH mg. 22.9

STACK AREA: 22,780 sq. ft.

PORT-POINT VELOCITY HEAD SQUARE RT. ORIF. STACK METER
VEL. HEAD DIFF. TEMP, TEMP.
1-1 10.000 3.162 4,300 153 77
1-2 8.600 2.933 4,200 153 77
1-3 7.500 2.739 3.800 153 77
1-4 6.000 2,449 3.000 154 77
2-1 7.800 2,793 3.900 154 78
2-2 6.600 2.569 3.300 155 78
2-3 5.400 2,324 2.700 155 78
2-4 4,200 2.049 2,100 155 79
3-1 6.800 2.608 3.400 154 80
3-2 5.200 2.280 2.600 156 80
3-3 3.600 1.897 1.800 155 80
3-4 2.600 1,612 1.300 154 81
4-1 6.000 2,449 3.000 155 82
4-2 4,800 2.191 2.400 155 82
4-3 3.600 1,897 1.800 156 82
4-4 1.800 1.342 .900 155 83
5-1 3.000 1.732 1.500 154 84
5-2 3.800 1,949 1,900 155 84
5-3 2.500 1.581 - 1.250 157 85
5-4 1.400 1.183 .700 156 85
6-1 2.200 1.483 1.100 156 85
6-2 2.200 1.483 1.100 156 86
6-3 1.500 1,225 .750 157 86
6—-4 .900 0.949 .450 156 86
7-1 .950 0.975 .480 157 86
7-2 1.800 1,342 .900 156 87
7-3 1.500 1.225 .75 157 87
7-4 .80 0.894 .40 157 87
g8-1 .38 0.616 .19 158 88
8-2 .65 0.806 .38 158 88
8-3 .65 0.806 .38 157 88
8-4 .42 0.648 .16 157 88
AVERAGES 3.598 1.756 1,78 156 83




EMISSION RESULTS

RN 3
NOZZLE AREA (FT2) :0,0001521
AVG. VELOCITY HEAD :————==e 3.08 "H20 VOL. FLON ACFM : 149777
AVG, STACK TEMP.: e 15¢ F VOL. FLOW SCFMD : 93039
AV.G, METER TEMP.: —— 83 F
AVG, ORIFICE DIFFERENTIAL:-—- 1.78 "H20 PARTICULATE DATA :
METER STANDARD CUBIC FEET:--— 39.452
% H20 VAPOR: v —m——— 24.3 POUNDS PER BOUR: 27.315
GAS MOL. WT. DRY: —— 29,90 POUNDS PER SCF : 0.0000046
GAS MOL. WT. WET: ——————— 27 .01 GRAINS/SCF: 0.033
% EXCESS AIR: ————————— 108,98 GRAINS/SCF @ 8% 02 0.042
AVG, STACK VEL. (FPS)-—————— 109,58 GRAINS/SCF @50% EA 0.045
MMBTU INPUT: —_— 209265 POINDS PER MMBTU: 0.093
PERCENT ISOKINETIC :=———————— 94,16
ﬁ" O’L - M' }
\l‘é . // {0
4,
o
f qll G D'D
ll:':';'(?-’\"g) f
Fal CfS 1/?




APPENDIX B

FIELD DATA SHEETS
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APPENDIX C

LABORATORY ANALYSES
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APPENDIX D
QUALITY ASSURANCE
AND

CHAIN OF CUSTODY




AIR CONSULTING AND ENGINEERING, Inc.

SAMPLE RECOVERY AND CHAIN OF CUSTODY

pLant name S S apRr, ‘“6/&%”71'557 DATE [-28~%]

SOURCE NAME NQ;""L@!‘;"‘E-. 2 Boier SAMPLE RECOVERED BY J‘-/‘J
TYPE OF SAMPLE P.wA, PARTICULATE ANALYSES BY _§'_—_&/_

SAMPLE RECOVERY

RUN NO. CONTAINER  LIGUID LEVEL  coioR COMMENTS
/ /S~ - L+,
3 27 — ..
R 31 — .
/ 3878 _ BLI.
Q\ 3079 - X
32 30X 0O - .
(RCETGNE WATER BLANK S
FILTER BLANK 3o
SILICA GEL
RUN No. CONTOINER  FINAL wr mn(;.)wr. NE'I(‘QV{T COLOR
[ Ze Zot.s  200.0 o S ok
DE Z 2065 2000 6.5 X
3 24 2062 2000 ¢ 0 "
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. This data was used to generate a standard meter calibration
curve (see next page). Field meter calibrations are corrected to this curve
using the following formula:

Yo X Ya =Y

o
p
1

actual ratio of field meter to standard meter

o
| |
1]

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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I T T 10 01 11

3-{l PROBE (5-min ¥ARNUP) p— 4-1t, PROBE (10-min ¥ARMUP)

2 8
& 3

8

INLET, 250 °F
\

INLET, 250 °F -

INLET AMBIENT, _|
80 OF

—
[=3
(=]

IHNLET AMBIENT,
80 °F

B

o
' F
INLET, 150 °F NLET. 150

L A N N N IO N T
0 ® 2 0 « 30
POWERSTAT SETTING, % POWERSTAT SETTING, %

FPROBE OUTLET TEMPERATURE
PROBE OUTLET TEMPERATURE, °F
&

g
7]
&

R

£-it PROBE (15-min WARMUP)

R

5-1t PROBE (10-min ¥ARMUP)

-]
a
8

¥
g B

=]
o

INLET, 250 °F IHLE'.T. 20 °F

&
8

[NLET AMBIENT, | mLETwM‘I’?:IEHT.

0 °F

—
[=]

INLET, 150 °F INLET, 150 °F

[ N I N I
0 0 W A W ™
POWERSTAT SETTING, 5 PONERSTAT SETTING. %

(v,

PROBE OUTLET TEMPERATURE, °F

PROBE GUTLET TEMPERATURE. °F

=

&

R

7-it PROBE (15-min WARMUP)

8
a8

i

INLET, 250 °F

g 8

INLET_AMBIENT,
% °F

—
[=]
(=]

INLET, 150 °F

I N N T

20 40 60 80
POWERSTAT SETTING, %

o
[=]

PROBE OUTLET TEMPERATURE, °F

NOTE: Flow rate held constant at 0.75: 50% change in {low rate has little affect on probe lemperaiure,

Probe temperatures,
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APPENDIX F

PROJECT PARTICIPANTS




PROJECT PARTICIPANTS

ACE1l

QEEEEEB_ET_;ECK.P.E. FIELD TESTING
REPORT PREPARTION

GERARD GAUTHREAUX FIELD TESTING

UsSSsC:

;;;GQEB_EEEQCHARD TEST COORDINATOR

FL. DEPT. OF ENVIRONMENTAL REGULATION

KEN TUCKER TEST OBSERVER

PALM BEACH COUNTY HEALTH DEPT.

—— e e e U T —h A — ————

JEFF KOERNER TEST OBSERVER






