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1.0 INTRODUCTION

Personnel from Air Consulting and Engineering,INC. (ACEI)
performed annual source emission compliance testing for the TALISMAN
SUGAR CORPORATION (TSC) on February 5, 1991. Testing was performed at

the ‘T8¢ Sugar Mill Number 3 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

production,

Mr. Angelo Archbold of 2r¥< served as test coordinator. Mr.

Frank Kleeman, P.E. of Kleeman Engineering certified production rates.

Mr. Ken Tucker of the Florida Department of Environmental
Regulation and Mr. Ajaya Satyal 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 70.534 pournds per hour
(LB/HR) and 0,276 pounds per million btu(ILB/MMBTU) heat input against
a "process rate®” basis allowable emission of 0.300 LB/MMBTU. Permit
conditions limit emissions to 0,10 LB/MMBTU fram oil and 0.300
LB/MMBTU from bagasse firing. No 0il was used during compliance
testing. |

Production rate summaries are provided in Appendix A. These data
were taken from control room recordings of steam flow, temperature,
and pressure as well as feedwater temperature and pressure (Appendix
E). Steam integrator readings were recorded at the beginning and end

of each particulate test run by Mr Frank Kleeman.




TABLE 1

EMISSION SUMMARY

TALISMAN SUGAR CORPORATION

NUMBER 5 BOILER-SOUTH BAY, FLORIDA
FEBRUARY 5, 1991

RUN NUMBER TIME

ACTUAL EMISSIONS ALLOWABLE EMISSIONS

1 0735-0914 30\ 60.335 0.233 77.63 0.300
2 1025-1205 WD 78.835 0.305 77.50 0.300
3 1331-1510 3% 72.433 0.289 75.29 0.300
AVERAGES ———- 70.534° 0.276 76.81 0.300
| J.‘
RN
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3.0 PROCESS DESCRIPTION AND OPERATION

The Number 5 Boiler at the Talisman Sugar Corporation's South
Bay 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 132521 pounds per hour steam
production over the three rﬁn test period.

0il 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 dual wet scrubber outlet stack,
63" in diameter (both stacks are identical). Each stack has two
sampling ports spaced 90 degrees apart. The ports are located 336%
from an upstream disturbance and 168" from the outlet.
Forty-eight 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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5.0 FIELD and ANALYTICAL PROCEDURES- 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 matter 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" glags 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. NOZZILE, FILTER HOLDER, AND SAMPLING PROBE - The nozzle,
filter holder, and sampling probe were washed
vigorously with socapy 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. IMPINGERS - The Greenburg-Smith impingers wére 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 parameters 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 mandmeter. Velocity head measurements

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

The sampling traverse points were selected so that a representativel
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 heé& measurement
could be made at each traverse point while conducting the test run.
The.stack gas temperature was also ﬁeasured at each tréverse point.
Together with assumed moisture and orsat knowledge as well as known
nozzle area, calculations of "isokinetic" (equal energy or velocity)
were quickly 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 desiccant; 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.

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 liquid level marked.
The volume 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
deqgrees C or desiccated for 24 hours at ambient
temperature. Following desiccation, the fllter 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




ATR CONSULTING & ENGINEERING,INC.
Complete Emission Data

BOILER EFFICIENCY:
TOTAL FUEL HEAT INPUT
STEAM CALIBRATION FACTOR———~————e

0} 8P
CIL

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

PLANT: TALISMAN SUGAR CORPORATION DATE: 2=-5-91
LOCATION: SOUTH BAY, FLORIDA RN NUMBER 1l
SOURCE: NUMBER 5 BOILER, SCRUBBER OUTLET TIME: 0735-0914
TIME INTERVAL- 96 MINUTES
CIL:
FINAL OJL~ 0
BEGIN OIL g
FACTOR 1
STEAM:
FINAL STEAM~ 748922
BEGIN STEAM 746781
F. R 100
TEMPERATURE 544 DEGREES P
PRESSURE 299 PSIG
314 psSIa
FEEDWATER:
TEMPERATURE 252 DEGREES F
PRESSURE 450 PSIG
465 PSIA
. HEAT INPUT:
STEAM- 1282.1 BTU/LB
FEEDWATER 218.5 PTU/LB
NET STEAM- 1063.6 BTU/LB
STEAM RATE 133813 LB/HR

55.0 %
258,77 MMBTUH
1.00

0.00 GrH
150000 BTU/GAL

0.00 MMBTUH
258.77 MMBTUH

ALLOWABLES :
ALLOWABLE EMISSION (OIL) .10 LB/MMBTUO
ALLOWABLE EMISSION (NON-OIL) .30 LB/MMBTU
TOTAL ALLOWABLE EMISSION- 77.63 LB/HR
TOTAL ACTUAL EMISSION 60.33 LB/HR
TOTAL ALLOWABLE EMISSION 0,300 LB/MMBTU
TOTAL ACTUAIL EMISSION 0.233 LB/MMBTU




AIR CONSULTING and ENGINEERING
COMPLETE EMISSION DATA

/---‘---_---

PLANT: TALISMAN SUGAR CORPORATION

SOURCE:: NUMBER 5 BOILER

DATE: 2-5-91

RUN NO.: 1 IMPINGER ml 325

BEGIN TIME: 0735 SILICA GEL gms. 6.7

END TIME: 0914 PERCENT 02 14.40

TOTAL RUN TIME: 96.00 min. PERCENT CO2 5.70

BARCMETRIC PRESSURE 30.15 "Hg "F" FACTOR 0

STACK PRESSURE: 30.14 "Hg.

NOZZLE DIAMETER: .225 inches PARTICULATE

METER CORR. FACTOR: .994

PINAL, METER: 841.903 cubic ft. FILTER mg. 249.7

INITIAL METER: 809.700 cubic ft. WASH mg. 23.9

STACK AREA: 43.300 sq. ft.

STACK 1 DATA INPUTS
PORT-POINT VELOCITY HEAD SQUARE RT. ORIP. STACK METER
VEL. HEAD DIFF. TEMP. TEMP.
1-1 .490 0.700 .600 153 64
1-2 .450 0.671 .550 153 64
1-3 .430 0.656 .530 153 64
1-4 .340 0.583 .420 157 64
1-5 .330 0.574 .410 158 64
1-6 .220 0.469 .270 158 64
1-7 .230 0.480 .280 159 65
1-8 .300 0.548 .420 158 65
1-9 .340 0.583 »390 156 66
1-10 .360 0.600 .500 156 66
1-11 .280 0.529 .390 154 66
1-12 .260 0.510 .360 99 66
2-1 .130 0.361 .180 122 67
2-2 .140 0.374 .200 158 67
2-3 .200 0.447 .280 158 68
2-4 .190 0.436 .270 159 68
2-5 .190 0.436 .270 159 68
2-6 .230 0.480 .320 159 69
2-7 .230 0.480 .320 156 69
2-8 .310 0.557 .430 160 70
2-9 .400 0.632 .560 160 70
2-10 .450 0.671 .630 131 71
2-11 .580 0.762 .810 160 71
2-12 .600 0.775 .840 160 72
AVERAGES 0.320 0.555 0.426 152 67
EMISSION RESULTS

NOZZLE AREA (FT2) :0.0002765 -

AVG, VELOCITY HEAD 0.32 "H20 VOL. PLOF ACFM 92302

AVG, STACK TEMP.: 156 F VOL. FLOW SCFMD : 53394

AVG. METER TEMP,: ————==—v 72 F

AVG, ORIFICE DIFFERENTIAL:-—— 0.45 "H20 PARTICULATE DATA :

METER STANDARD CUBIC FEET:-——- 32,027

8 H20 VAPOR: e 33.0 POUNDS PER HOUR 60.335

GAS MOL, WI', DRY: 29.49 POUNDS PER SCF 0.,0000188

GAS MOL. WI'. WET:  =——==w—~ 25,70 GRAINS/SCF; 0.132

3 EXCESS AIR: -—ee—e 215,13 GRAINS/SCF @ 8% 02 0.262

AVG. STACK VEL. (FPS)—————-——- 35,53 GRAINS/SCF @50% EA 0.277

MMBTU INPOT: ————————— 258,77 POUNDS PER MMBTU: 0.233

PERCENT ISCKINETIC : —-  97.85




PORT-POINT

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

AVERAGES

NUMBER 5 BOILER-RUN 1 (cont).

STACK 2 DATA INPUTS

VELOCITY HEAD

.180
.200
.210
.220
.220
.200
.320
.430
.610
.750
.610
.540
.180
.150
.250
.210
.220
.170
L] 220
.430
.500
.550
.510
.350

0.343

SQUARE RT. ORIFICE

STACK METER

VEL. HEAD DIFF. TEMP. TEMP.

0.424 «250 162 73
0.447 .280 162 73
0.458 .290 162 74
0.469 .310 162 74
0.469 .310 162 74
0.447 .280 160 75
0.566 .370 162 75
0.656 .600 162 76
0.781 .850 163 76
0.866 1.050 159 77
0.781 .850 159 77
6.735 .760 158 78
0.424 .250 161 78
0.387 .210 162 79
0.500 350 162 79
0.458 .290 163 80
0.469 .310 163 80
0.412 .240 163 80
0.469 .310 163 81
0.656 .600 164 81
0.707 .700 163 81
0.742 770 162 8l
0.714 710 160 81
0.592 .490 127 82
0.568 0.476 160 78




NOZZLE AREA (FT.2)

AVG. VELOCITY

BEAD:

METER STND. FT3:

PERCENT H20:
Mw DRY:

Mw WET:
% EXCESS AIR:

STACK VEL. (FPS):

% 1SOKINETIC:

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

PARTICULATE LB/HR:

PARTICULATE LB/SCF):

GRAINS/SCF:

GR/SCF @ 8% 02:

GR/SCF @ 50%
LB/MMBTU:
LB/MMBTU " E”

E.A.:

FACTOR:

SAMPLE CALCULATIONS - RUF 1

—— — ———— —————— T ——— T e e e gl ekl e e S it o T

{Dn/12>!12x3.1416/4

(AVG.SQ.RT.>!'2

{Mf-M1)xMCF= (AVG.ORF,DIFF. /
13.6))/29.82¥x(528/(Tm+460))
C(IMP+SG)x (((IMP+SG)x. 0474)+
SCF>x1¢0
((02%x.32) +C0O2%x. 44>+ (100-(D2%+C02
yx. 28

{(Mw DRYx (1-%H20/100>)+%H20x. 18
%02/ ({(100-(%02+%C0O2)¥»x.264)»-%02)%
100

85.49x.84x (AVG.SQ.RT.VEL.HD. »x((Ts
+460) / (PSXMwWWET)> >!1 .5
((Ts+460)xSCFx2992) /(528xFPSxTIMEx
An xPs x 60x(1-%02/100>

FPS x 60 x As

ACFMx528/ (Ts+460)x (1-%H20/100)x
(Ps/29.92)

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/SCFE

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

LB/SCF x "PF" FACTOR x (20.9

/20, 9-%02)>

0.000276
35.54

32.049

29.49

25.70

215. 13

35.54

97.95
92334

53450

60.358

. 0000188
. 1317

. 2615

. 2768

. 233

OCOO0OOoOO0O

o

. 000




ATR CONSULTING & ENGINEERING,INC.
Complete Emission Data

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

PLANT': TALISMAN SUGAR CORPORATION DATE: 2-5-91
LOCATION: SCUTH BAY, FLORIDA RUN NUMBER 2
SOURCE: NUMBER 5 BOILER, SCRUBBER QUTLET TIME: 1025-1205
TIME INTERVAL 96 MINUTES
OIL:
FINAL OIL 0
BEGIN OIL 0]
FACTOR 1
STEAM:
FINAL STEAM- 752741
BBEGIN STEAM 750602
FACTOR 100
TEMPERATURE ] 54] DEGREES P
PRESSURE 290 PSIG
305 PSIA
PEEDWATER:
TEMPERATURE 252 DEGREES F
PRESSURE 450 PSIG
465 PSIA
HEAT INPUT:
STEAM 1281.2 BTU/LB
FEEDWATER 218.4 BTU/LB
NET STEAM 1062.8 BTU/LB
STEAM RATE 133688 LB/HR
BOILER EFFICIENCY 55.0 &
TOTAL FUEL HEAT INPUT 258.33 MMBTUH
STEAM CALIBRATION FACTOR——==———— 1.00
011 0.00 GPH
OIL 150000 BTU/GAL

0.00 MMBTUR
258,33 MMBTUH

ALLOWABLES :
ALLONABLE EMISSION (OIL) .10 LB/MMBTU
ALLOWABLE EMISSION (NON-OIL) _ .30 LB/MMBTU
TOTAL ALLOWABLE EMISSION-————=se— 77.50 LB/HR
TOTAL ACTUAL EMISSION 78.83 LB/HR
TOTAL ALLOWABLE EMISSION-——————— 0.300 LB/MMBTU
TOTAL ACTUAL EMISSION 0.305 LB/MMBTU




AIR CONSULTING and ENGINEERING

COMPLETE EMISSION DATA

TALISMAN SUGAR CORPORATION

SCURCE : NUMBER 5 BOILER

DATE . 2-5-91

RON NO.: 2 IMPINGER ml 375

BEGIN TIME: 1025 SILICA GEL gms. 5.6

END TIME: 1205 PERCENT 02 13.50

TOTAL RUN TIME: 96.00 min. PERCENT CO2 6.20

BARCMETRIC PRESSURE: 30.15 "Hg "F* FACTOR 0

STACK PRESSURE: 30.14 "Hg.

NOZZLE DIAMETER: .225 inches PARTICULATE

METER CORR., FACTOR: .994 ———

FINAL METER: 877.192 cubic ft. FILTER mg. 316.7

INITIAL METER: 842.100 cubic ft. WASH mg. 37.8

STACK AREA: 43,300 sq. ft.

STACK 1 DATA INPUTS
PORT-POINT VELOCITY HEAD SQUARE RT. ORIF. STACK METER
VEL. HEAD DIFF. TEMP. TEMP.
141 .640 0.800 .960 160 380
1-2 .680 0.825 1.020 159 80
1-3 . .620 0,787 .930 160 80
1-4 .610 0.781 .920 160 81
1-5 .350 0.592 .520 161 81
1-6 .350 0.592 .520 159 81
1-7 .320 0.566 .480 161 81
1-8 .350 0.592 .530 161 82
1-9 .350 0.592 .530 161 82
1-10 .200 0.447 .300 161 82
1-11 .300 0.548 +450 162 82
1-12 .430 0.656 .850 161 83
2-1 .150 0.387 .230 162 83
2-2 .150 0.387 .230 158 83
2-3 .200 0.447 .300 167 84
2-4 .180 0.436 .290 161 84
2-5 .120 0.346 .180 161 85
2-6 .230 0.480 .350 160 85
2-7 .290 0.539 .440 160 85
2-8 .420 0.648 .630 162 85
2-9 .580 0.762 .870 161 86
2-10 .770 0.877 1.160 161 85
2-11 .750 0.866 1.130 161 85
2=12 .510 0.714 .770 161 86
AVERAGES 0.398 0.611 0.600 161 83
EMISSION RESULTS

NOZZLE AREA (FT2) :0.0002765

AVG, VELOCITY HEAD 0,36 "H20 VOL. FLOW ACFM 102394

AVG. STACK TEMP,:  =———=————— 161 P VOL. FLOW SCFMD 57319

AVG. METER TEMP, : ————— B85 F )

AVG. ORIFICE DIFFERENTIAL:;:— 0.57 "H20 PARTICIULATE DATA :

METER STANDARD CUBIC FEET:— 34.094

¢ H20 VAPOR: 3 ———— 34.7 POUNDS PER HOUR: 78.835

GAS MCL., WI'. DRY: m————— 2953 POUNDS PER SCF : 0.0000229

GAS MOL. WT, WET: —=—==——- 25,54 GRAINS/SCF: 0.160

$ EXCESS AIR:  ———r - L} GRAINS/SCF @ 8% 02 0.280

AVG, STACK VEL. (FPS) 39.41 GRAINS/SCF @50% EA 0.295

MMBTU INPUT: —  258.33 POUNDS PER MMBTOU: 0.305

PERCENT ISOKINETIC : 97.03



NUMRER 5 BOILER-RUN 2 (cont.)

PORT-POINT

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

AVERAGES

STACK 2 DATA INPUTS

VELOCITY HEAD

.200
.220
.220
.240
- 230
-230
.340
-600
.740
.870
.850
.850
.180
.100
.120
.160
0160
.130
.280
.490

.590
.520
. 440

0.388

SQUARE RT. ORIFICE

STACK METER

VEL. HEAD DIFF. TEMP. TEMP.

0.447 .280 162 86
0.469 .310 162 86
0.469 310 162 86
0.490 .340 160 86
0.480 .320 158 86
0.480 .320 162 86
0.583 .480 162 86
0.775 .840 163 87
0.860 1.040 165 87
0.933 1.220 153 87
0.922 1.190 152 87
0,922 1,190 192 88
0.424 .250 163 88
0.316 .140 16l a8
0.346 170 163 88
0.400 .220 163 88
0.400 .220 163 88
0.361 .180 163 88
0.529 -390 163 88
0.700 .680 16l 88
0.742 .640 162 88
0.768 .830 162 88
0.721 .730 160 88
0.663 .620 124 a8
0.592 0.538 lel 87




AIR CCNSULTING & ENGINEERING,INC,
Complete Emission Data

PLANT:  TALISMAN SUGAR CORPORATION DATE: 2-5-91
LOCATION: SOUTH BAY, FLORIDA RUN NUMBER 3
SOURCE: NUMBER 5 BOILER, SCRUBBER OUTLET TIME: 1331-1510
TIME INTERVAL 96 MINUTES
OIL:
FINAL OIL 0
BEGIN OIL 0
FACTOR- 1
STEAM:
FINAL STEAM 756796
BEGIN STEAM 754715
FACTOR: 100
TEMPERATURE 540 DEGREES P
PRESSURE 298 PSIG
313 PSIA
FEEDWATER :
TEMPERATURE 252 DEGREES F
PRESSURE 450 PSIG
465 PSIA
HEAT INPUT:
STEAM- : 1279.7 BTU/LB
FEEDWATER 218.4 BTU/LB
NET STEAM- 1061.2 BTU/LB
STEAM RATE 130063 La/HR
BOILER EFFICIENCY 55.0 %
TOTAL FUEL HEAT INPUT 250.95 MMBTUH
STEAM CALIBRATION FACTOR-====———— 1.00
OIL- 0.00 GPH
OIL 150000 BTU/GAL
TOTAL HEAT INPUT (OIL) 0.00 MMBIUH = 19
TOTAL HEAT INPUT (NON-OIL) 1 250.95 mvEToH VY
ALLOWABLES :
ALLOWABLE EMISSION (OIL)——————o .10 LB/MMBTU
ALLOWABLE EMISSION (NON~OIL) .30 LB/MMBTU

TOTAL ALLOWABLE EMISSION-——- 75.29 LB/HR
TOTAL ACTUAL EMISSION 72.43 LB/HR

TOTAL ALLOWABLE EMISSION-—————-— 0.300 LB/MMBTU
TOTAL ACTUAL EMISSION 0.289 LB/MMBTU




ATR CONSULTING and ENGINEERING
COMPLETE EMISSION DATA

PLANT: TALISMAN SUGAR CORPORATION

SOURCE : NUMBER 5 BOILER

DATE : 2-5-91

RUN NO, : 3 IMPINGER ml 400

BEGIN TIME: 1331 SILICA GEL gms. L Ay

END TIME: 1510 PERCENT 02 14,50 o

TOTAL RUN TIME: 96.00 min. PERCENT C02 5.60

BARCMETRIC PRESSURE: 30.15 "Hg "F" FACTOR a

STACK PRESSURE: 30.14 "Hg.

NOZILE DIAMETER: .225 inches PARTICULATE

METER OORR. FACTOR .994 ——

FINAL METER: 913.457 cubic ft. FILTER mg. 316.4

INITIAL METER: 877.500 cubic ft. WASH mg. 37.7

STACK AREA: 43,300 sq. ft.

STACK 1 DATA INPUTS
PORT-POINT VELOCITY HEAD SQUARE RT. ORIF. STACK METER
VEL. HEAD DIFF. TEMP. TEMP,
1-1 .600 0.775  .840 160 81
1-2 .620 0.787  .870 160 81
1-3 .550 0.742  .770 160 81
1-4 .450 0.671  .630 161 81
1-5 .320 0.566  .450 161 81
1-6 .230 0.480  .320 161 82
1-7 .220 0.469  .310 162 82
1-8 .330 0.574  .460 163 82
1-9 .390 0.624  .550 163 82
1-10 .430 0.656  .600 162 82
1-11 .350 0.592  .490 162 83
1-12 .290 0.539  .410 162 84
2-1 .140 0.374  ,200 162 84
2-2 .150 0.387  .210 159 84
2-3 .170 0.412  .240 162 84
2-4 .160 0.400  .220 161 84
2-5 .200 0.447  ,280 162 85
2-6 .180 0.424 250 158 85
2-7 .180 0.424  .250 158 85
2-8 .320 0.566  .450 162 85
2-9 .520 0.721  .730 163 86
2-10 .610 0.781  .850 162 86
2-11 .630 0.794  .880 161 86
2-12 .600 0.775  .B40 162 87
AVERAGES 0.360 0.582  0.504 161 83
EMISSION RESULTS

NOZILE AREA(FT2)  :0.0002765

AVG, VELOCITY HEAD :-———-—=-  0.35 "H20  VOL. FLOWACFM : 97991 -

AVG. STACK TEMP.: -———w= 162 F VOL. FLOW SCPMD : 53883 f(V4~

AVG, METER TEMP,; —————— 87 P e ¢

AVG. ORIFICE DIFFERENTIAL:——~  0.56 "H20  PARTICULATE DATA :

METER STANDARD CUBIC FEET:-— 34.844

§ H20 VAPOR: tm———— 35,7 POUNDS PER HOUR: 72,433

GAS MOL. WP, DRY: =———=---= 20.48 POUNDS PER SCF :  0.0000224

GAS MOL. WT. WET: -————- 25.38 GRAINS/SCF: 0.157

§ EXCESS AIR: m—m———— 219.91 GRAINS/SCF @ 8% 02~ 0.316

AVG. STACK VEL, (FPS)———=  37.72 GRAINS/SCF @50% EA  0.334

MMBTU INPUT: —————— 250.95 POUNDS PER MMBTU: 0.289

PERCENT ISOKINETIC : 105.48




NUMBER 5 BOILER-RUN 3 (cont.)

PORT-FOINT

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

AVERAGES

STACK 2 DATA INPUTS

VELOCITY HEAD

.200
.260
.310
.340
.300
.130
.360
.690
.710
.870
.890
. 760
.130
.200
.260
.100
.320
.250
.400
.630
.740
.750
.530

0.440

SQUARE RT. ORIFICE

STACK METER

VEL, HEAD DIFF. TEMP, TEMP,
0.447 .280 162 87
0.510 .360 162 87
0.557 .430 162 88
0.583 .480 162 88
0.548 .420 164 88
0.361 .180 163 88
0.600 .500 163 88
0.831 .970 164 88
0.843 .9%0 164 89
0.933 1,220 163 89
0.943 1,250 163 89
0.872 1.060 160 90
0.361 .180 163 91
0.447 .280 163 91
0.510 .360 162 91
0.316 .140 163 91
0.566 .450 163 91
0.500 .350 163 91
0.632 .560 163 91
0.794 .880 163 91
0.860 1.040 163 91
0.866 1.050 163 91
0.728 . 740 163 91
0.000

0.609 0.616 163 90

0
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APPENDIX B

FIELD DATA SHEETS
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APPENDIX C

LABORATORY ANALYSES
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APPENDIX D
QUALITY AS SURANCE
AND

CHAIN OF CUSTODY
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AIR CONSULTING AND ENGINEERING, Inc.

PLANT NAME TS MAAN S erA2 £5TEP TEST DATE

SAMPLE RECOVERY AND CHAIN OF CUSTODY

Z/5 (AN

souRCEe naMe_ B 2 Briee SAMPLE RECOVERED BY _& A2
—
TYPE OF SAMPLE __ VART . PARTICULATE ANALYSES BY ¢ Vet

SAMPLE RECOVERY

RUN NO. CONTAINER  LIGUIDEEVEL  coror COMMENTS
v/ / a4 Tr
! 24T - GrecY
z/z / v VK-
[ Edalicg - b
2/ / S e
3 B S - %4
R o —2EE T oo
FILTER BLANK 300_—5 _ WH ,
SILICA GEL
RUN no. CONTAINER  FINAL W INITWT.  NETWT.  co o
\ 5 227 200.0 ¢ Vi
Z ¢ 725 2000 5L "
2, S 77\ soo0 11 N
' _2000
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 te this curve
using the following formula:

Y

XY, =Y

1}

actual ratio of field meter to standard meter

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

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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STANDARD METER CORRECTION FACTOR (Y}
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L_ionsulting
. ) ard .
\ngxneenng
PITOT TUBE CALIBRATION MEASUREMENTS

- —
DATE CALIBRATED Y-9- 8p PITOT TUBE  7-4./
Pitot tube assembly level? \/ Yes No
Pitot tube openings damaged? Yes (explain below) \/ No
a = _2 P<10%), ey L ° (<10, 8 = 2 0 (<sY),
B, = [/ ° (<5%)

e
y= %  9,8a__ 5 % as (JRLY in. s (pa+ b
z=Asiny = Q.OL/&‘ in.; <0.32 / <1/8 in.
wsAasin 8= P PYS  in.; <0.08 / <1/32 in.
P Qéf? in. P, HOF in. D, = _Z P4

-

Calibration required? Yes v No

THERMOCOUPLE CALIBRATION

Date L/- '? - ?0 Thermocouple No. ?«0

Source ASTM Glass Thermometer Pyrometer Degree k4
(Specify) With Mercury (°F) (°F) Difference Difference
on b1 32 72 o 0.0
_ 2 0. 2¢
1 e \?f" / Z’ Se 3 %

r 31/ 3/0 ! 4.7,

FDER - Maximum 5° difference

EPA [(Ref. temp. °F + 460) - (Pyrometer temp. °F + 460)-l :
Ref. temp. °F + 460 =] 100<1.5Z

Calibrated by \/ﬂj ()C\z\-tf

ACE 110
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[
5

T 1T T ] | T T T 7]

3-11 PROBE (5-min WARNUP) 4-it, PROBE {10-min ¥ARMUP)

g 8

g

§MLET, 250 °F
\

INLET, 290 °F -

INLET AMBIENT, __
%0 °F

—
=
(=]

INLET AMBIENT,
o 80 °F
INLET, 150 °F

I T Y

2 40 60
POWERSTAT SETTING, %

B

INLET, 150 °F

[ I I
20 0 &
POWERSTAT SETTING, %

PROBE OUTLET TEMPERATURE, °F
B

PROBE OUTLET TEXPERAT

(=]

(™)
&
e ]
=

T

gt PROBE (15-min WARMUP)

1

5-1t PROBE (10-min FARMUP)

b
=]
8

2
2

ot
o

INLET, 250 °F mLEi‘. 0 °F

g B
B8

INLET AMBIENT. °
8 °F

...

8
=1
a

INLET, 150 °F

| O S
a 2 40 0 80
POWERSTAT SETTING, % PONERSTAT SETTING, %

L
=

PROBE OUTLET TEMPERATURE, °F

o
-

PROBE GUTLET TEMPERATURE, °F

L=

Aad
s

R

7-it PROBE (15-min WARMUP)

&

~
=

INLET, 250 °F

g 8

INLET.AMBIENT,
t@ °F
IRLET, 130 °F

N N I O |

it 40 60 8
POWERSTAT SETTING, %

PROSE OUTLET TEMPERATURE, °F

NOTE: Flaow rate heid constant 21 0.75; 5% change in flow rats Jas little effect an probe temperalure,

Probe 1emperatures.
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APPENDIX E
PRODUCTION RATE

CERTIFICATION




company  TALISMA N SuvehR
Feo. §

DATE

BOILER DATA SHEET

INTEGRATOR FACTOR. %100

‘l‘iqr

FUEL OIL USED. l\/b O

. BOILER NO.

\5/"

. REPORTED BY \:“_-h_N,\_$ KLge MAN

Loc Scare STEAM FEED WATER
: TIME * TNTEGRATORX!®o FLOWX\X00 PRESSURE __; TEMP....TEMP. PRESSURE
'QQMI 7:382 T4 674 90 A9y S43 | 82| 40
§:02% T4Y¥ g0 300 SYY | 282 | 430
I _ % 32 §11L §G 300 JYY | x$a |l 480
~ . U:0% X323 | G0 | 300 | Juyl agx| 4So
l-k & LS FlaMaN]. 214 1 +9 _SHY ) RS2 | 4S50 puk
I PR S ST .:\33 d vas/we (e =Y LT
_ LS | | T ]
| S e <obon | 9o | 3as. w4283 | Hg, T
5 _.*__10 55 PXEY |90 30}3_“_ SH431252| 450
I | s (9% | 3% | 290 | $¥o|xsi| 450
_ _|1 ol b _ A4t 89 LA 53% s ‘f\so#
l TR SN T I S L N T K TR E RN Y Alfe
i s xies 133960 Les/ur. [(133068)
VG h
| Ry TSI {3 29 | Syeaca| e ]
' £ sS4 8¢ 300 |54 (a5 | g
fa °o | 37 300 SHe| a2 | Yo
16 b ] Ny (S0l ag] MaTa
208( | ol A?S | S0 xS ‘-hro AVE
I ) o L |203)_x10P _LS_Q)..G;.@,i‘:‘é:?,l!.éﬁ.:._(_)?"u"ff‘b'): L ]
R AT EAGIy A - el




£ f v e
" e

- =
PROCESS DATA INSTALLATION (36 LER T~ &

COMPANY _ Tacis MAN  SUGRR

DATE F’F-@.S'.E\CIGH

TYPE OF INSTALLATION SR ¢ASSE SOILER
TYPE OF MATERIAL PROCESSED _ OT(AM

TYPE OF FUEL USED _SA6ASLSE

TYPE OF POLLUTION CONTROL SYSTEM DR\; (oLti_CToR + PypL, \Lmu R‘éscra:

NORMAL RUN 1 RUN 2 RUN 3
SCRUBBER WATER FLOW (GPM) 06 { 730 1 2.6 0 200
PRESSURE DROP (INCHES) | & NINe) VoS 1,0

REPORTED BY Feank IKieeman
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PROJECT PARTICIPANTS
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|

PROJECT PARTICIPANTS

ACEI:

STEPHEN L. NECK,P.E.
J. COLLEEN HODGE

GERARD GAUTHREAUX

ANGELC ARCHBOLD

FRANK KLEEMAN, P.E.

FL. DEPT. OF ENVIRONMENTAL REGULATION

KEN TUCKER

PALM BEACH COUNTY HEALTH DEPT.

AJAYA SATYAL

REPORT REVIEW
FIELD TESTING
REPORT PREPARATION

FIELD TESTING

TEST COORDINATOR

PRODUCTTON RATE
VERIFICATION

TEST OBSERVER

TEST OBSERVER
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4300 N.W, 441h Street o Forl Lauderdate, Florida 33319

CHEMICAL & ENVIRONMENTAL ENGINEERS

305/733-5067

March 12, 1991

Fla. Dept. of Environmental Regulation
2269 Bay St.
Ft. Myers, FL 33901-2896

Attention: Mr. David Knowles, P.E.

Re: Talisman Sugar Corp. - Belle Glade
Particulate Emissions Compliance Stack Tests
Boilers #4, 5 and 6

Dear Mr. Knowles:

Enclosed are the test reports for the referenced compliance
stack tests which were performed at Talisman Sugar Corp.,
between February 1 and 11, 1991,

You will note that the test results indicate that these

facilities were in compliance with the applicable emission
standards.

Simcerely,

& S. Kleeman. P.E.

Enclosures:

ccs  Palm Beach County Health Dept. L//,
Talisman Sugar Corp.
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DATE‘]‘-Iﬂ/ﬂl FLORIDA DEPARTKENT OF ENVIRONNENTAL RRGULATION
PARTICULATE STACE TRST VERIFICATION
DER MBTHOD §

FACTLITY NAMR: TALTSMAN

CONPAKY CORDUCTING TRST: KLBEMANS

SOURCR DESCRIPTION: BOILER NO.5

STACE TEST DATA SUMMATION

RUN1
1.420  (VOL.MEAS.},NL 325
2.H20 (MASS KEAS.),GH 6.7
3.M'N PARTICULATR WRIGHT, 6K L2136
£.¥'N VOLUME METERED,CF 12.203
3.7 DRY GAS KTR. CALIS.FCTR. 394
§.RDP AVG SQR D.P-SAMPLING 55
T.0f  AVG DRLTA H,IN.H20 426
8.7'W AVC MTR. TRP,DEG.F 67
9.7'S AVG STACK TEBMP,DEG.F 152
10.P'S STACK PRRSS,’’HG(ABS) 0.4
I11.P'B BAROMRTRIC PRESS,’’HG 30.15
13.D°N  ACTUAL NOZILE DIAK,IN 225
14.T  ACTUAL SAKPLE TIMB,MIN 96
15.C'P PITOT TUBR CORFFICIRNT 84
23.8/T VALUB:SAXPLR P1S/T07 PIS 1
YOLUME  MOISTURE STACK FLOW
RUN SAMPLED CONTENT  VEL RATE
DSCF  PERCENT  FPS DSCR/H
1 32,3 26,39 34,36 3,424,670
2 .21 32.81 39,01 3,498,334
I35 .81 3N.I6 0 3,332,282
KEAN 33.87  30.67  36.84 3,418,432

RUN2

35
5.6
3545
35,092
R
611
.6

83
181
.
30.15
225
96
.

1

PERCENT
I50-

EINETIC
92.81
95.88

103.12

97.18

AP

TR

ACTUA
EMISS
LB/HR
63.87
19.90

4,21

72.66

Yoo,

ST DATE FEB 5 1391

RUN3

400
1.1
3541
35,851
94
582
504
83
161
30.14
30.1%
.225
86
8

L ACTUAL  ALLOW
ENISS BKISS
LB/UBTY  LB/NBTO
0.24% 0.300
0.312 0.300
0.2%0 0.300
0.284 0.300




~

GENERAL:
REVIEWED BY AS

SUMNARY

ACTOAL A 'S = 43,3 sqopy
LAMINAR PLOW ASSUMED {<10 DEG YAW) (OR (20 DER)
ACTUAL EKISS BASBD ON HRAT INPUT = 256 NBYU/HR
ALL REQUIRBD LEAE TRSTS ACCRPTABLE

ASSUKED ¥ 'D=30.0 (COMBUSTION GASES)

COMMBNT. ...oovvvviannn,

RON 1

ACTUAL A "W = 0002761 s$Q PT
OVERSATURATBD CONDITIONS: SATURATLON MOISTURR ASSUNRD/GIVEN PG.1

COMMERT....vuiss verni

RUN 2:

ACTOAL & "M = .0002761 SQ BT
OVERSATURATED CONDITIONS: SATURATION MOISTURE ASSUMED/GIVEN PG.1

CORMBNT .o vuvnivenennis

RN 3

ACTUAL A 'N = .0002761 §Q PT
OVERSATURATED CONDITIONS: SATURATION MOISTURR ASSUMED/GIVEN PG.1

COMMENT. ..0vuivus vers

LR RN RN

|||||||||

e e e ——— e N e B o e




of

RU 4
1. H20 .COLLECTED (ONLY VOL.MEASUREDI. Mi:...235..
2. H20 COLLECTED C(WEIGHED PART ONLYJ).GM:...B.l..
3. M'N PARTICULATE WETGHT, GM: A%
4..V'M  VOLUME WETERED, CF: ..52:203
S.'Y  DRY GAS METER CAL FACTOR: G
6. RDP  AUG SOR DELTA P CWHEN SAMBLING): ...20....
7. DH  AUG DELTA H, IN H20: oare
S. T'M AVG METER TEMP, DEG F: XA
9. T'S AUG STACK TEWP, DEG Fs LIz
4B. P’S» STACK PRESS, #IN weeulenennn TRREAS
44, P’B  BARGMETRIC PRESS, IN HG: L2018
£3. D'N  ACTUAL NOZZLE DTAMETER, IN.: 225,
44. T  ACTUAL SAMPLE TIME, MIN: LAac
45. C’P PITOT TUBE COEFFICIENT: A3 5

© OPTION ENTRIES:

A7 -
13

2d.

--------

ORSAT/FYRITE - %ZCOZ:
BRSAT/FYRITE ~ %023 eeessans
ORSAT/FYRITE (FOR C’'5 @ SBZE.A.I-%C0: ........

SPECIFIC /'D ENTRIES:

CYCILOMNIC (48-20 DEG]I - AVE COSIYAWI:  ..ecne..
CYC.C»20) - AVGESEeR D.P X E0SCYAWId:  coce.a-.
PROCEGSS WT S0URCE — T/HR: heeeaeas
[.B/70N RTOULATED - T/HR: L ieeaaas
LA/» REGULLATED (# A5 DEFINEDY - %/Hi: ........

LSPGO -VALLSAMPI T PTH/ZT0T PTS): oot

RUNZ RUNT
- LU 1
e . 1
asusT 34
L osor ]
B
el 2 e
TP 1504,
L83 L. 82.
et el
o4, | 304
12 RlZAN
AL ae ..
L84 B4
25%'3 280 15

--------

--------

--------

........

........

--------

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






