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POST OFFICE BOX 666

BELLE GLADE, FLORIDA

January 22, 1991

. : JAN 24 19g
Department of Environmental Regulation N
South Florida District Dmmﬂw&mwmwma@%e
2269 Bay Street HEADEACH COUNTY ¢
Fort Myers, FL 33901 DEPARTMENT
Attention: Mr. David Knowles Re: Compliance Testing on

Boiler No. 4 - a050-115039
Gentlemen:
Pursuant to fulfilling the provisions of the operating permit
referred to above, we are encleosing two compliance test reports

on Boiler No. 4.

Also enclosed is a certificate of calibration of the flowmeter
installed in this boiler.

Sin ’
E/Eé_!{r—lﬁ%_'
Executive Vice President
ERA:jm

Enclosure

cc: Mr. Ajaya K. Satyal, HRS/Palm Beach County
Public Health Unit (with copy of report)

Zip Code 33430-0666 ) Fax No. {407)996-4747
Telephone {407} 396-5556 TWX {510)951-7392
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BELLE GLADE FLORIDA
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POST OFFICE BOX 666

January 22, 1991

TO WHOM IT MAY CONCERN:

I hereby certify that the steam flowmeter of Boiler No. 4 was
calibrated, on August 27, 1990, using manufacturer's recommended
procedures.

Romilio AIVareq5;::::;=Z:f(,
Chief
Instrumentation Department

Zip Code 33430-0666 Fax No. (407) 9964747
Telephone (407) 9965556 TWX (510) 951-7392
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SOURCE TEST REPORT
NUMBER 4 BOILER
IMPINGEMENT WET SCRUBBER
PARTICULATE EMISSIONS
SUGAR CANE GROWERS COOPERATIVE OF FLORIDA
" BELLE GLADE,FLORIDA

DECEMBER 11, 1990

PREPARED FOR:
SUGAR CANE GROWERS COOPERATIVE OF FLORIDA
BELLE GLADE, FLORIDA

PREPARED BY:
AIR CONSULTING and ENGINEERING, INC.
2106 N.W. 67th PLACE
SUITE 4
GAINESVILLE, FLORIDA
‘ 32607
14642 FLAMINGO DRIVE
WEST PALM BEACH, FLORIDA
33470




onsulting

and REPORT CERTIFICATION

ngineering, inc.

|

To the best of my knowledge, all applicable field and analytical
procedures comply with Floridé Department of Environmental Regulation

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

\:;YfIZ;jlawa_a g /}2L4=<Lﬂ/

Stephen’L. Neck, P.E.

State of Florida
Registration No. 20020

QM%GJ /22/

Date i

iii

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

Personnel from Air Consulting and Engineering,INC. (ACEI)
performed annual source emission compliance testing fo; the Sugar Cane
Growers Cooperative of Florida(SCGCOF) on December 11, 1990, Testing

was performed at the Number 4 Boiler wet scrubber outlet.

Testing was designed to fulfill "specific conditions" of the

current Florida Department of Environmental Regulation (FDER)

operating permit.

Three United States Environmental Protection Agency (USEPA)
Method 5 particulate matter (PM) test runs were conducted while the
plant was documented to be operating within 10% of permitted

production,

Mr. Blas Marin of SCGCOF served as test coordinator and

certified production rates.

Mr. Ken Tucker of the Florida Department of Environmental

Regulation witnessed most of the testing.




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 63.44 pounds per hour
(LB/HR) and 0.158 pounds per million btu(LB/MMBTU) heat input against
a "process rate" basis allowable emission of 0.190 LB/MMBTU. Permit

conditions limit emissions to 0.10 LB/MMBTU from o0il and 0.20 LB/MMBTU

from residue firing.

Production rate summaries are provided in Appendix A. These data
were taken from control room recordings of steam flow,temperature,and
pressure as wel; as feedwater temperature and pressure(Appendix E).
Residue integrator anq 0il meter readings were recorded at the

beginning and end of each particulate test run by ACEI perscnnel,




TABLE 1

EMISSION SUMMARY

SUGAR GROWERS COOPERATIVE OF -FLORIDA
NUMBER 4 BOILER

DECEMBER 11, 1990

RUN NUMBER TIME ACTUAL EMISSIONS ALLOWABLE EMISSIONS
LB/HR LB/MMBTU  LB/HR LB/MMBTU
1 0915-1019 b'“} 61.02 0.152 76.57  0.190
2 1105-1208 43 64.03  0.159 76.50 0.190
3 1244-1348 (4]  65.27 0.164 75.65  0.190
AVERAGES —--=———=n 63.44 0.158 76.24  0.190




3.0 PROCESS DESCRIPTION AND OPERATION

The Number 4 Boiler at Sugar Cane Growers Cooperative is a
spreader stoker design used primarily for residue fuel firing.
Supplemental oil firing was also utilized for the emission test. The

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

three run test period.

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 single scrubber outlet stack,
113.5" in diameter. The stack has four sample ports 90 degrees apart.
The ports are located 300" from an upstream disturbance and 84" 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.
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FIGURE |I.
SAMPLING POINT LOCATION

BOILER NO.4
SUGARCANE GROWERS COOP OF FLORIDA

TRAVERSE POINT | INCHES INSIDE
NUMBER STACK WALL

| 2.4

2 7.6

3 3.4

4 20..l
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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" glass Eiber 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 Ffor 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. NOZZLE, FILTER HOLDER, AND SAMPLING PROBE - The nozzle,
l . filter holder, and sampling probe were washed
vigorously with soapy water and brushes, rinsed
_ with distilled water and acetone, and dried
I pror to the test program. All openings on the
: equipment were sealed while in transit to the
l test site,

3. IMPINGERS - The Greenburg-Smith impingers were cleaned,

rinsed, and dried as in 2. The impingers were
also sealedldUting 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 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 poin£ while conducting the test run.
The stack gas temperature was also measured at eaéh traverse point.
Together with assumed moisture and orsat knoyledge 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 sillca gel deslccant; a flexible length of

tubing; a leak free pump; a calibrated dry gas meter: and, finally, a

calibrated flow orifice.




e
[

Sample recovery was accomplished in the following manner:

ll

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 g8ilica gel from the fourth impinger was transferred
to the original tared container and sealed.

LABORATORY ANALYSIS

The three sample contalners 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
welighings 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 fileld and lab data sheets as well as emission

calculations are provided in the report appendices.

10
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AIR CONSULTING & ENGINEERING,INC,
Complete 'Emission Data
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PLANT: SUGAR GROWERS COOPERATIVE OF FL. DATE: 12-11-90
LOCATION: BELLE GLADE, FLORIDA RUN NUMBER 1
SOURCE: NUMBER 4 SCRUBBER OUTLET TIME: 0912-1023
TIME INTERVAL--——r———=——m—————————— 71 MINUTES.
OIL:
FINAL OIL-—-=————m—————mm————m— o 24210
BEGIN OIL 23900
FACTOR-——= === m——m e mm——— 1
STEAM:
FINAL STEAM-~———==m—r————m—— 6761
BEGIN STEAM 6681
FACTOR-————— = — e e e 3500
TEMPERATURE 580 DEGREES F
PRESSURE==——=——==m——— e — e : 425 PSIG
440 PSIA
FEEDWATER:
TEMPERATURE-—=====————r———————— e 260 DEGREES F
PRESSURE 600 PSIG
615 PSIA
HEAT INPUT:
STEAM——— === m—mm—mm e e 1291.7 BTU/LB
FEEDWATER 228.6 BTU/LB
NET STEAM-r—~———=—=rmem—— e — e 1063.1 BTU/LB
STEAM RATE ' 236620 LB/HR
BOILER EFFICIENCY-——=-—wm—m—m e 62.5 %
TOTAL FUEL HEAT INPUT 402.48 MMBTUH
STEAM INTEGRATOR FACTOR-————=——=——- 1.00
OIL———mm e e 261.97 GPH
OIL 150000 BTU/GAL
TOTAL HEAT INPUT (OIL)=-=—————w==-—m MBTUH
TOTAL HEAT INPUT (NON-OIL) MBTUH
ALLOWABLES :
ALLCWABLE EMISSION (OIL)--———————=—- .10 LB/MMBTU
ALLOWABLE EMISSION (NON-OIL) .20 LB/MMBTU
TOTAL ALLOWABLE EMISSION-——=—~————- 76.57 LB/HR
TOTAL ACTUAL EMISSION 61.02 LB/HR
TOTAL ALLOWABLE EMISSION-—-==—m=—w--- 0.190 LB/MMBTU
TOTAL ACTUAL EMISSION 0.152 LB/MMBTU




AIR CONSULTING & ENGINEERING,INC.
Complete Emission Data
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PLANT: SUGAR GROWERS COOPERATIVE OF FL. DATE: 12-11-90
LOCATION: BELLE GLADE, FLORIDA RUN NUMBER 2
SOURCE: NUMBER 4 SCRUBBER OUTLET TIME: 1100-1212
TIME INTERVAL--==~--———-—veer———————— 72 MINUTES
OIL:
FINAL OIL----=--==—————--m—m——— o 24680
BEGIN OIL 24370
FACTOR-—— === m— ==~ m mm e oo 1
STEAM:
FINAL STEAM-—————~=———————m————mm e 6882
BEGIN STEAM 6801
FACTOR-=—=——— - ==~ o—————emm——— e 3500
TEMPERATURE 580 DEGREES F
PRESSURE-~——=w==——m = m oo 425 PSIG
440 PSIA
FEEDWATER: .
TEMPERATURE-—~—=~—————s——m————————— 260 DEGREES F
PRESSURE 600 PSIG
615 PSIA
HEAT INPUT:
STEAM----~———-- e 1291.7 BTU/LB
FEEDWATER 228.6 BTU/LB
NET STEAM~-—-—-——==~--—-——sce oo 1063.1 BTU/LB
STEAM RATE 236250 LB/HR
BOILER EFFICIENCY-———==m—r—————me—— 62.5 %
TOTAL FUEL HEAT INPUT 401.85 MMBTUH
STEAM INTEGRATOR FACTOR---————=-———- 1.00
OIL--———=~-— e e 258.33 GPH
OIL 150000 BTU/GAL
TOTAL HEAT INPUT (OIL)---m—-——————- 38.75) MMBTUH
TOTAL HEAT INPUT (NON-OIL) 63.10/ MMBTUH
ALLOWABLES :
ALLOWABLE EMISSION (OILL)--—--—~---- .10 LB/MMBTU
ALLOWABLE EMISSION (NON-OIL) .20 LB/MMBTU
TOTAL ALLOWABLE EMISSION--—---=-=—=-- 76.50 LB/HR
TOTAL ACTUAL EMISSION 64.03 LB/HR
TOTAL ALLOWABLE EMISSION-----=-m-~- 0.190 LB/MMBTU
TOTAL ACTUAL EMISSION 0.159 LB/MMBTU




AIR CONSULTING & ENGINEERING,INC,.
Complete Emission Data
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PLANT: SUGAR GROWERS COQOPERATIVE OF FL.

LOCATION: BELLE GLADE, FLORIDA
SOURCE : NUMBER 4 SCRUBBER OUTLET

e o i i i i S S . S — T T — i ——— A — . Ay b

TIME INTERVAL-—=m=—m=m=—————————

OIL:

FINAL OIL———mmm—=m————m— e

BEGIN OIL

FACTOR- === == e e —

STEAM:

FINAL STEAM=———==-—————o—m—mmm o

BEGIN STEAM

FACTOR-=— == e e e e

TEMPERATURE

PRESSURE=——==—==——=m————mmmm——

FEEDWATER:

TEMPERATURE--——==—===—=—=———— =

PRESSURE

HEAT INPUT:

FEEDWATER

NET STEAM-——=———————— e

STEAM RATE

BOILER EFFICIENCY-—-—---——c—e=——o

TOTAL FUEL HEAT INPUT

STEAM INTEGRATOR FACTOR---—-——--

TOTAL HEAT INPUT (OIL)--—---—=--

TOTAL HEAT INPUT (NON-OIL)

ALLOWABLES:

ALLOWABLE EMISSION (OIL)--——-—-—-

ALLOWABLE EMISSION (NON-OIL)

TOTAL ALLOWABLE EMISSION-———-—-—-

TOTAL ACTUAL EMISSION

TOTAL ALLOWABLE EMISSION-——-—-—--

TOTAL ACTUAL EMISSION

— e —————— i ————— i i ——— A~ T —————

DATE : 12-11-%0

RUN NUMBER 3

TIME: 1240-1351
71 MINUTES

580 DEGREES F

-— 430 PSIG

445 PS1IA

-—= 260 DEGREES F

600 PSIG
615 PSIA

—— 1291.2 BTU/LB

228.6 BTU/LB

- 1062.6 BTU/LB

233662 LB/HR

—— 62.5 %

397.26 MMBTUH

——— 1.00

- 253.52 GPH

150000 BTU/GAL

-—= MMBTUH

MMBTUH

LB/MMBTU
LB/MMBTU

LB/HR
65.27 LB/HR

_———— 0.190 LB/MMBTU

0.164 LB/MMBTU




AIR CONSULTING AND ENGINEERING, INC.

Complete Emission Results
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Plant: SUGAR CANE GROWEERS CO-0OP FL.
Location: BELLE GLADE, FLORIDA Date: 12-11-90
Stack: NUMBER 4 BOILER Run 1 From 0915 - 1019
Y Factor 0.994 Nozzle Diameter 0.300 In
Total Time 60,06 Min Nozzle Area 0.00049)1 Ft-
Stack Area 70.260 FPt- Barometric Pressure 30.20 1In Hg
Stack Temperature 144.5 -F Meter Temperature 67.8 -F
Stack Pressure 30.20 1In Hg Meter Orifice Diff 1.981 In Hzo
Stack Avg - Vel Head 0,591 In HZO Meter Volume 41.783 CF
Condensate Vol 241,30 ml

1, Volume Water Vapor Sampled 11.358 SCF

2, Volume Standard Dry Gas Sampled 42,122 SCF

3. Total Standard Sample Volume 53.480 SCF
4. Percent Moisture 21.200

5. Percent Dry Air - 78.800

6. Molecular Weight of Dry Flue Gas 30.030

7. Molecular Weight of Wet Flue Gas 27.480

8. Specific Gravity Flue Gas 0.95

9. Percent Oxygen [0,] 9.75

10. Percent Carbon Dio%ide [COZ] 10.25

11. Percent Excess Air 85.752

12, Velocity of Flue Gas : 36.222 FPS
13, Actual Volumetric Flow Rate 152696.0 ACFM
14. Dry Volumetric Flow Rate 120324.5 ACFMD
15. sStandard Volumetric Flow Rate . 106073.5 SCFMD
16. Emission Concentration 0.0671 gr/SCF
17. Emission Concentration 0.0466 gr/ACF
18. Emission Rate ‘61.02 1bs/Hr
19. Percent Isokinetic 94.8
Probe/Nozzle Wash 17.0 mg

Filter 166.2 mg

Total 183.2 mg




AIR CONSULTING AND ENGINEERING, INC.

Complete Emission Results
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Plant: SUGAR CANE GROWEERS CO-OP FL.
Location: BELLE GLADE, FLORIDA Date: 12-11-90
Stack: NUMBER 4 BOILER Run 2 From 1105 - 1208
Y Factor 0.994 Nozzle Diameter 0.300 In
Total Time 60.00 Min Nozzle Area 0.00049]1 Ft-
Stack Area 70.260 Ft—- Barometric Pressure 30.20 1In Hg
Stack Temperature 144.8 -F Meter Temperature 79.3 -F
Stack Pressure 30,20 1In Hg Meter Orifice Diff 2.213 In H20
Stack Avg - Vel Head 0.591 In Hzo Meter Volume 44.061 CF
) ' Condensate Vol 258.40 ml

1. Volume Water Vapor Sampled 12,163 SCF

2. Volume Standard Dry Gas Sampled 43.496 SCF

3. Total Standard Sample Volume 55.659 SCF

4. Percent Moisture 21.900

5. Percent Dry Air "78.100

6. Molecular Weight of Dry Flue Gas 30.060

7. Molecular Weight of Wet Flue Gas 27.419

8. ©Specific Gravity Flue Gas 0.95

9. Percent Oxygen [O,) ' 9.50

10. Percent Carbon Dio%lde [C02] 10.50
11. Percent Excess Air 81.756
12. Velocity of Flue Gas 36.271 FPS
13. Actual Volumetric Flow Rate 152903.7 ACFM
14, Dry Volumetric Flow Rate 119417.8 ACFMD
15. Standard Volumetric Flow Rate 105238.0 SCFMD
16. Emission Concentration 0.0710 gr/SCF
17. Emission Concentration 0.0489 gr/ACF
18, Emission Rate 64.03 1bs/Hr
19. Percent Isokinetic 98.6
Probe/Nozzle Wash 16.9 mg
Filter 183.2 mg
Total 200.1 mg



AIR CONSULTING AND ENGINEERING, INC.

Complete Emission Results
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Plant: SUGAR CANE GROWEERS CO-OP FL.
Location: BELLE GLADE, FLORIDA Date: 12-11-90
Stack: NUMBER 4 BOILER Run 3 .From 1244 - 1348
Y Factor 0.994 Nozzle Diameter 0.300 In
Total Time 60.00 Min Nozzle Area 0.000491 Ft-
Stack Area 70.260 Ft- Barometric Pressure 30,20 1In Hg
Stack Temperature 144.8 -F Meter Temperature 85.9 -F
Stack Pressure 30.20 1In Hg Meter Orifice Diff 2,123 In H20
Stack Avg - Vel Head 0.579 In Hzo Meter Volume 44,032 CF
Condensate Vol 245,60 ml

1. Volume Water Vapor Sampled 11.560 SCF

2. Volume Standard Dry Gas Sampled 42,933 SCF

3, Total Standard Sample Volume 54.433 SCF

4. Percent Moisture 21.200

5. Percent Dry Air 78.800

6. Molecular Weight of Dry Flue Gas 30.060

7. Molecular Weight of Wet Flue Gas 27.503

8. Specific Gravity Flue Gas 0.95

9. Percent Oxygen [0,] a.50
10. Percent Carbon Dio%ide [C02] 10.50
11. Percent Excess Air Bl1.756
12, Velocity of Flue Gas 35.480 FPS
13. Actual Volumetric Flow Rate 149570.1 ACFM -
l4. Dry Volumetric Flow Rate 117861.3 ACFMD
15. Standard Volumetric Flow Rate . 103866.3 SCFMD
16. Emission Concentration 0.0733 gr/SCF
17. Emission Concentration 0.0509 gr/ACF
18, Emission Rate 65.27 lbs/Hr
19. Percent Isokinetic 98.7
Probe/Nozzle Wash 16.9 mg
Filter 187.1 mg
Total 204.0 mg

A—m‘, O ~ 9.0
jop  C &l
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Plant: SUGAR CANE GROWEERS CO-0OP FL.
Date: 12-11-90

Stack: NUMBER 4 BOILER

Run Number: 1

Average SQR Velocity Head = 0.591

Velocity Head Inputs: -
0.3400 0.3600 0.3600 0.4100 0.3700 0.3100 0.2900
0.3200 0.3700 0.4000 0.4000 0.3500 0.2700 0.3500
0.4000 0.4000 0.3600 0.3200 0.2600 0.3100 0.3700

0.3700 0.3700 0.3500

Average Orifice Pressure = 1,981

Orifice Pressure Inputs: '
1.9000 2.0000 2.0000 2.3500 2,0000 1.8000 1.6500
1.8000 2.1000 2.3000 2.3000 2.0000 1.5000 2.0000
2.3000 2.3000 2.0000 1.8000 1.4000 1,7500 2.1000

2.1000 2.1000 2.0000

Average Stack Temperature = 144.5
Stack Temperature Inputs:
145 143 144 144 146 145 147
143 144 145 146 " 144 144 144
141 146 144 144 145 145 145
144 146 145
Average Meter Temperature = 67.8
Meter Temperature Inputs:
60 61 62 62 63 64
65 65 66 67 68 69 69
70 70 71 72 73 73 73

74 75 75




Sample Calculations Run 1 Page 1
Plant: SUGAR CANE GROWEERS CO-OP FL.
Date: 12-11-90
Stack: NUMBER 4 BOILER
Vwv Volume Water Vapor Sampled
Vwv = 0.04707 x 241.3 = 11.358 SCF
VMstd Volume Standard Dry Gas Sampled
VMstd = 17.64 x 41.783 x 0.994 x
f 30.20 + ¢ 1,981 / 13.6)]1 / ( 67.8 + 460) = 42,122 SCF
vt Total Standard Sample Volume
vt = 11.358 + 42.122 = 53.480 SCF
W Percent Water = { 11.358 / 53.480) x 100 = 21.2 %
FDA Percent Dry Air = (1 - 0.212) x 100 = 78.8 %

Md Molecular Weight of Dry Stack Gas
Md = (0.44 X 10.25 %CO,) + (0.32 X 9.75 30,) +

[0.28 X (80.00 % 5 + 0,00 8CO)) = 30.030
Ms Molecular Weight of Wet Stack Gas
Ms = { 30.030 x 0.788 ) + (18 x 0.212 ) = 27.480

SG Specific Gravity Stack Gas
5G = 27.480 / 28,84 = 0.95

Ea Percent Excess Air

Ba = ((9.753%0;)-(0%c0 /2) x100)

[( .264 x ( 80 ®N,y) — ( 9.75 80,)-( 0 3CO / 2)]
85.752 :

Ea

Vs Velocity of Stack
Vs (85.49 x 0.84 x 0.591) x -[( 144.5 + 460) / ( 30.20 x 27.480)]

Vs 36.222

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

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

Osd Standard Volumetric Flow
Qsd = 152696.0 x O0.788 x [ 528 / ( 144.5 + 460 )] x
_( 30.20 / 29.92 ) = 106073.5 SCFMD




Sample Calculations Run 1 Page 2

Plant: SUGAR CANE GROWEERS CO-0OP FL.

Date: 12-11-90 ,

Stack: NUMBER 4 BOILER

ESTP Emission Rate

gr/SCF = [ 0.01543 x ( 17.0 + 166.2 )] / ( 42.122 )

gr/SCF = 0.0671

Lbs/Hr Emission Rate

Lbs/Hr = 0.0671 / 7000 x 106073.5 x 60 = 61.02

I Percent Isokinetic

I =100 x ( 144.5 + 460) x [(0.002669 x 241.3} + { 41.783 x 0.994 /

( 67.8 + 460)) x ( 30.20 + ( 1.981 / 13.6))] /
(60 x 60 x 36.222 x 30.20 x 0.000491)

I = 94.8 %




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

Run Number: 2

Average SQR Velocity Head

Velocity Head Inputs:
0.3200 0.3700
0.2800 0.3600
0.3800 0.3800
0.3700 0.4000

Average Orifice Pressure =

Orifice Pressure Inputs:
2.0000 2.3000
1.7500 2.3000
2.4000 2.4000
2.3000 2.5000

Average Stack Temperature
Stack Temperature Inputs:

144 143
142 146
146 146
145 144

Average Meter Temperature
Meter Temperature Inputs:

75 75
77 78
80 81
83 84

= 0.591

0.4200
0.4100
0.3500
0.3500

2.213

2.6500
- 2.6000
2.2000
2.2000

= 144.8

145
145
145
145

= 79.3

75
78
82
84

0.4200
0.4300
0.3100

2.6500
2.7000
1.9500

143
145
146

75
82

0.3800
0.3600
0.2700

2.4000
2.3000
1.7000

146
145
146

76
79
82

0.3400
0.3000
0.3100

2,1500
1.9000
1.9500

145
144
145

76
80
83

0.2500
0.3000
0.3600

1.6000
1.9000

'2,3000

145
143
145

77
80
83




Plant: SUGAR CANE GROWEERS CO-0OP
Date: 12-11-90
Stack: NUMBER 4 BOILER

Run Number: 3

Average SQR Velocity Head

Velocity Head Inputs:

0.2700 0.2760

0.3000 0.3400
0.4000 0.3600

0.3800 0.3800.

Average Orifice Pressure

Orifice Pressure Inputs:
1.7000 1.7000
1.9000 2.1000

2.5000 2.3000

2.4000 2.4000

Average Stack Temperature
Stack Temperature Inputs:
143
144
146
147

142
145
145
146

Average Meter Temperature
Meter Temperature Inputs:

82
84
87
89

82
85
87
89

= 0.579

0.4100
0.4000
0.3300
0.3600

2.123

2.6000
2.5000
1.9000
2,3000

= 144.8

142
146
146
146

= 85.9

82
85
88
30

FL.

0.4100
0.4200
0.3100

2.6000
2.6500
2.0000

144
145
145

82
85
88

0.3600
0.3600
0.2600

2.,3000
2.3000
1.6000

142
145
146

83
86
89

0.3000
0.2800
0.3000

1.%000
1.7000
1.9000

145
145
145

83
87
89

0.2500
0.3000
0.3500

1.6000
1.9000
2.2000

143
145
146

84
87
89




ATR CONSIMTING & ENGINEERING, INC.
COMPLETE EMISZION DATA

FLANT: SUGAR GROWERET COOFERTIVE OF FLA. DATE 12=-11-320

LOCATION: BELLE GLADE, FLORIDA RN NUMEBER 1

SOURCE: NUMEBER 4 BOILER ZCRUEBEBER DUTLET TIME 0T 21031
TIME THNTERVAL 71 min.

FINAL OIL

BEGIN OIL

FACTOR

FINAL STH

BEGIN STH

FACTOR

TEMF .

PREZSURE

FEEDWATER:
TEMF .
FREZS .

STEAM BETU/LE

FEEDWATER BTW/#

NET BTU/LE STHM

LEB/HR STEAM

EQOILER EFFICIEN

TOTAL BTU TNFLT MMETUM

07T GFH

OIL BTU/GAL.

OTL BTU INFUT 20 MMETUH

NON OIL BETU IN 6D EE MMETUH

ALLOWED NON QT4 20 LB/MMETU

ALLOWED Ol 1O LE/MMETU
TOTAL ALLOWED EMIzE 7E eE LE/HR
TOTAL ALLOWED EMI . 0130 LE/MMETU
TOTAL ACTUAL EMI=D. 0. 25 LE/HR
TOTAL ACTUAL EMISE. 0. 151 LEB/MMETU




FLANT
LOCATION:
SOURCE !

SUGAR GROWERE
EELLE GLADE,
NUMEER 4 BOIL

AR CONZULTING & ENGINEERING, INC.
COMFLETE EMIZZION DATA

COOFERTIVE OF FLA.
FLORIDA
ER SCRUBBER OQUTLET

TIME INTERVAL
FINAL OTL
EEGIN DIL
FACTOR
FINAL 5TM
BEGIN ETH
FACTOR
TEMF .
PRESSURE
FEEDWATER !
TEMF .
FRESS.
STEAM ETU/LE

FEEDWATER BTU/#
BETU/LE =TH

MNET
lLE/HR STEAM

BOILER EFFICIEN
INFPUT

TOTAL BT
OIL GFH
OIL ETW/GAL .
OIL ETU INFPUT

NOM OLL BTU TN
ALLOWED NON OIL

ALLOWED OIL
TOTAL ALLOWED

TOTAL ACTUAL EMI

TOTAL ACTUAL EMISE .

EMIZE,
TOTAL ALL0OWED EMISE

DATE 12-7-90
RUN NUMEER by

TIME T100-1212

72 min.
ZAEE0
2AETO

A4 MMETUH

7S MMBETUH
WES . E5Y MMETUH
.20 LE/MMBETU
10 LE/MMETU
76 .59 LE/HR
o130 LE/MMETL
&d 23 LE/HR
i LE/MMETU




CATR CONSULTING & ENGINEERING. INC.
COMPLETE EMIZZION DATA

FLANT SUGAR GROWERS COOFERATIVE OF Fi.. DATE 12-11-90

LOCATION: EBELLE GLADE, FLORIDA RUN NUMBER 3
SOURCE:  NUMBER 4 EOILER SCRUBBER OUTLET  TIME 1240-1351

TIME - INTERVAL 71 omin.
FIMAL OIL 2R100
BEGIN OTL. 2400
FACTOR 1
FINAL =2TH 5650
BEGIN =M HEE9
FACTOR EHROO
TEMF . 5
FRESSURE 4z5
FEEDWATER:
TEMF .
FRESS .
STTEAM RBTU/LE
FEEDWATER BT/ #
NET BTU/LE =TM
LE/ZAHF STEAM
BOILER EFFICIEN i
TOTAL BTL INFUT ID7 94 MMETUH
OIL GFH -
0Tl BTW/GAL .
OIL ETW INFUT r MMETUH
NMOM OIL BTY IN Z59 . 91 MMETUH
ALLOWED NON OIL 20 LE/ZMMETU
ALLOWED OIL SO LE/MMETU
TOTAL ALLOWED EMISE, TR.7E LEB/HR
TOTAL ALLOWED EMI 0. 130 LE/MMETU
TOTEL ACTUAL EMISS. 3,95 LE/ZHR
TOTAL. ACTUAL EMISES, G 166 LE/MMETL




APPENDIX B

FIELD DATA SHEETS




STACK SAMPLING FIELD DATA SHEET

ACEY—— TEST 1D
PLANT__SCC @, ol Fronips IJU : MAT'L PROCESSING RATE
mocmomIEuNE o Bojcel _ A P GAS METER READINGS: FINAL ﬂo;w:N 2O .3 443
PLANT LOCATION elle. GeAfT £t . INITIAL R0 7. {h..mu 03
— 2106 N. W, 67th PLACE - Suites 9810 -
TYPE OF SAMPLING TRAIN EPA-T GAINESVILLE, FLORIDA -32606 NET 73
TYPE OF SAMPLES £. FILTER NO. _ RO [ __imp. voL.cAIN bwv\.a_
pate__ {3~ - 70 aunno 2 ?wulluv SILGELNO.___ 24 wT, mEzHE.
TiME sTART. O (S 1imE enD 1074 R TOTAL CONDENSATE 2% 3mi.
sampLE TiME _ R Y, A5 {min/pt)= F.Iﬂo»n_ min p WJ D) D G2 ORSAT
ASSUMED MOISTURE 23 o, rpa : T 2 3 | a4 | ave.
NOMOGRAPH Cq _ N ¢ 7/ piToT comr. ¢ & & asl 76| % COp /0.1y
Py 39, Drnu “Hg PR, 33. 20 " Hg & s, ¥ . % 0a 393
WEATHER (AL Teme of % CO -
METER BOX NO. l|T n2el y_0,97Y . >
NOZZLE CAL. 200 _A99 300 = 300 % N2
STACK DIMENSIONS [[2.3 Fo Fo RANGE =
sTack AREA 1D 2 n2EFFECTIVE_ #2
STACK HEIGHT " : 4\ ORSAT ANALYZER
STACK DIAMETER: UPSTRM. DNSTRM. vo.m LEAK CHECKS _
PORT SIZE in. NIPPLE LENGTH _______in. PREA 0O cfm_ LY "Hg POST_( .0 Octm 2= “Hg
U CORD LENGTH | METER BOX/PUMP______ GAS SAMPLE SYST
REMARKS: _u ORSAT BAG
qi\qﬂo PITOT TUBE NO. — S 3 _PRE- TEST _ 0. (S
ﬁ@? | POST-TEST (+) { w /147 M0/ Sec
R. POST-TEST(-) / Y H0/ Sec
. PYROMETER NO.
32 ] BOX OPERATOR Hvaomm noLoer Q2aAsD

| w_m_wwmﬁg Lok | CREMETER | SMETER m__ﬁ,wu | M ),;_rﬁmw JREEE
/COMMENTS (FT3) CALC. | ACTUAL |/ (°F) (°F)
x| 309 Y} KAWNAEE 2R~ ¢o
Yol 314 90| & | o I° 239 o
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APPENDIX C

LABORATORY ANALYSES




aﬂ:\.ﬂ.. { . O P:.zucu_m W sinioubis
HY % A= G m._.qo - N Wm — HY %%
vcvd 9 Booo! g‘@lomo QOjJ\.I Q001 %o §0 M008B By 338
— soo oo L O CCTT == om‘m. goo0 @
B FERFIERLCA WOIHD FONY 1VE MO3HD IONVIVE
.rIowww% mmoqu%cm LHOI3M SSOHD 431 ) ) 34Vl

\‘N.w &l

n. e B
| e g ﬁﬁmﬁﬁ, e

INm.h\

FIOE? ZEBNLIVLIOL

pAf ity Mfﬁa?s%fa;xﬁ

:: JHOI3M L3N B8NS

A T e I 4 s 230 VR TTR fr

FE0)AHOIIM SuvL

i Sl A b s Yo %%ﬁ@ﬂ¢«%n*wff e e S S o P Tl S Rk ettt b
‘ ‘7 _ 5 LHOI3M SSOHO 39VNIAY
LAY/ & - @/ AN e 31va R TIETES e T O LHOISMSSoND PR

AedO/A~T/ 3w e 31va

s .,kr\i,;i?nbaiﬁ&nw

[ EH3ENON. HILTIE S

S e R i uaugwx

T NNY d31714d

: jybiam 3dLLDS By LI0K P&JIDIANS 8] PISH
: wco,_muo Jo pubiem sy uo o\o_ooo 0 B/8W 100 w:u_mE xcu_n ] u_:ocn 8502 ou c_ :JI1ON

{ 3 1HOIIM VL
SRS R(0) THOIIM SSONS - IOVHANY

l.f»l. fv.! e e w!ﬂﬁa.n.r

{B) LHOIIM 55049 pu2

erc.ﬁmu Av#ﬁx PR e G LT 8 MR T e

2B Y IHOIIM- SSONO A8
:E, 3WNTOA V101

‘ Ceibe0L )

CrA/ /E/~e/ 3w e ad LSTEO’ £0/

AL/ - /304 8 3uv0 Zeba eo Ly
— =7 13A37 QoI

vt

e

x T
| %wm.avﬁ .W&W ¥

' R I ] s TR fn..- P ,
M NAY 3SNIY 38044

T ogs AV — SURMeyE) IVT,) IVII dunos
viva 8vl 31vinoilavd oul ‘ONIYIIANIONT 8 ONILINSNOD div




APPENDIX D

QUALITY ASSURANCE

DADAIND

CHATIN OF CUSTODY




AIR CONSULTING AND ENGINEERING, Inc.

SAMPLE RECOVERY AND CHAIN OF CUSTODY

<
PLANT NAME »/ resT oaTe _f2=f(~7O
SOURCE NAME D1L &~ SAMPLE RECOVERED BY S 5’-”1

P 5.
TYPE OF SAMPLE LA PARTICULATE ANALYSES BY_Q_LIQ_

SAMPLE RECOQVERY

RUN NO. CONTAINER  LIGUID LEVEL  coLor COMMENTS
/ Frizee 20 |
/ S —/
= FiL. 4902
- 5-/3
2 YT ‘703
2 S-22

/ WATER BLANK S23

RCLE)

FILTER BLANK >877
SILICA GEL
RUN No, CONTAINER  FINAL WT ™ INITWT  NETWT.  co op
/ 2. 206.2 2000 L3 0 /<
(% 237 20849 2000 _§. '/
2 /1Y R05¢ 2000 57 6 /
200.0
200.0
200.0
200.0
200.0




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 Y. =¥

actual ratio of field meter to standard meter

et
B
1]

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

e
"
1

Y = corrected ratio of field meter

The dry standard meter was calibrated on April 26, 1990, and is cheqked and/or
recalibrated at least annually.
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PROBE OUTLET TEMPERATURE, °F
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3.t PROBE (5-min WARNUP)

INLET, 250 °F
\

S THLET AMBIENT, _|

ie °F
INLET, 150 °F

[ B B

=
=3

—
L=

8

PROBE OUTLET TEMPERATURE, °F
g

=

T 001 1

4-it, PROGE (10-min WARMUP)

INLET, 290 °F -

INLET AMBIENT,
" 30 °F
INLET, 150 °F

l
20 0 )
POWERSTAT SETTING, %

o]
&

40 60
POWERSTAT SETTING, %

I

5-it PROBE (10-min WARMUP)

IRLET, 250 °F

E g 8 B 8

s

PROBE OUTLET TEMPERATURE, oF

<

T 1 11

§-It PROBE {15-min WARMUP)

mLEf. 250 °F
INLET AMBIENT,
80 °F
INLET, 150 °F

I A N B

POWERSTAT SETTING, %

l
a 0 60
PONERSTAT SETTING. %

g g

g 8

—
(=]
(=]

w
L=

PROSE OUTLET TEMPERATURE, OF

77 1T I |

7-H PROBE (15-nin YARMUP)

INLET, 250 °F

INLET AMBIENT,
8 °F

INLET, 150 °F

I I

n Q
POWERSTAT SETTING. %

80

NOTE: Flow rale heid constant 31 0.75: 50% change in ilow rate has fittle effect on prabe temperature.

Probe lemperatures.
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APPENDIX F

PROJECT PARTICIPANTS




PROJECT PARTICIPANTS

ACEI:

S;;;;;;—;?-;ECK,P.E. FIELD TESTING
REPORT PREPARTION

GERARD GAUTHREAUX FIELD TESTING

SCGCOF:

Eagéd;;;;;;; : PROJECT COORDINATOR

BLAS MARIN TEST COORDINATOR

FL. DEPT. OF ENVIRONMENTAL REGULATION

T — i  — —— A -

KEN TUCKER TEST OBSERVER






