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1.0 INTRODUCTION

Personnel from Air Consulting and Engineering,INC.{ACEI)
performed annual source emission compliance testing for the Sugar Cane
Growers Cooperative of Florida(SCGCOF) on December 5, 1990. Testing

was performed at the Number 5 Boiler dual wet scrubber outlets.

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.

Messrs. Ajaya K. Satyal and Jeff Koerner of the Palm Beach

County HRS witnessed a portion 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 54.95 pounds per hour
{LB/HR) and 0.189 pounds per million btu(LB/MMBTU) heat input against
a "process rate" basis allowable emission of 0.238 LB/MMBTU. Permit
conditions limit emissions to 0.10 LB/MMBTU from oil and 0.25 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 well as feedwater temperature and pressure(Appendix E).
Residue integrator and oil meter readings were recorded at the

beginning and end of each particulate test run by ACEI personnel.




TABLE 1

EMISSION SUMMARY

SUGAR GROWERS COOPERATIVE OF FLORIDA
NUMBER 5 BOILER

DECEMBER 5, 1990

RUN NUMBER TIME ACTUAL EMISSIONS ALLOWABLE EMISSIONS

LB/HR LB/MMBTU LB/BER LB/MMBTU

1 0744-0932 s 55.62 0.188 70.92  0.240

2 0956-1144 1°6  s59.69  0.204 69.08  0.236

3 1213-1413 1% 49,53  0.176 66.56  0.237

AVERAGES —--=-=~=== . 54.95  0.189 68.85  0.238
s




3.0 PROCESS DESCRIPTION AND OPERATION

The Number 5 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 170,277 pounds per hour steam production over the
three run test period. |

0il meters, steam integrétors, and other production monitoring

devices were rigorously calibrated prior to the production season.




4.0 SAMPLING POINT LOCATION

The sampling point location consists of dual scrubber outlet
stacks, each 64" in diameter. Fach stack has two sample ports 90
degrees apart. The ports on the both stacks are located 165" from an
upstream disturbance and 64" from the outlet.

Twenty-four test points were sampled on each stack 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.




"
o4 TRAVERSE POINT | INCHES INSIDE
NUMBER STACK WALL

I 1.4
Ml Y 4.3
- . IO< 1 [ ":‘ A SAMPLING 2 76

i T — T 11 PORTS )
4 1.3
= 16.0
6 22.8
7 41.2
8 48.0
9 52.7
10 56 .4
. | 597
|32 12 62.6
NOTE: NOT TO SCALE

BOTH STACKS ARE IDENTICAL
UPSTREAM
7’ Y DISTURBANCE

I |

FIGURE 1.

SAMPLING POINT LOCATION
BOILER NO. §

AIR CONSULTING
and

SUGARCANE GROWERS COQOPR OF FLORIDA ENGINEERING

—




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 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. NOZZLE, 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, IMPINGERS - 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 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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pPyrometer. 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 dquickly 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 filtér; 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
degrees C or desiccated for 24 hours at ambient
temperature. Following desiccation, the filter was
weighed to the nearest 0.1 mg. A minimurn 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

211 relevent field and lab data sheets as well as emission

calculations are provided in the report appendices.
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AIR CONSULTING & ENGINEERING,INC.
Complete Emission Data

T G e ey P T N W e A I P TE D L S A e — e D S e S0 U TR W N G SER S S M S —

PLANT : SUGAR GROWERS COOPERATIVE OF PL.  DATE: 12-5--90
LOCATION: BELLE GLADE, FLORIDA RUN NUMBER 1
SOURCE: NUMBER 5 SCRUBBER OUTLET TIME: 0744-0932
TIME INTERVAL----=cecevr——————————u - 108 MINUTES
OIL:
FINAL OIL---~------emeerem e~ ——m e 5760
BEGIN OIL 5530
FACTOR-—=-—=====-—————mmereemm e 1
STEAM:
FINAL STEAM-—---——=s-suecrmeememaae 61062
BEGIN STEAM 60937
FACTOR-————==m=mr e m e e e e e 2500
TEMPERATURE 580 DEGREES F
PRESSURE-—-----——-=seocsmeem e 430 PSIG
445 PSIA
FEEDWATER:
TEMPERATURE-~-—=====commmoommmeae e 260 DEGREES P
PRESSURE 600 PSIG
615 PSIA
HEAT INPUT:
STEAM-————-om o —emmmcc e 1291.2 BTU/LB
FEEDWATER 228.6 BTU/LB
NET STEAM--——=--o——em—o—seoceaana—~ 1062.6 BTU/LB
STEAM RATE 173611 LB/HR
BOILER EFFICIENCY---===o=eemm———a—— 62.5 %
TOTAL FUEL HEAT INPUT 295.17 MMBTUH
STEAM INTEGRATOR FACTOR-—==--—=--=--- 1.00
o) 3 A e e L L e e e 127.78 GPH
OIL 150000 BTU/GAL
TOTAL HEAT INPUT (OIL)---=-=-==w=--- 19.17 MMBTUR
TOTAL HEAT INPUT (NON-OIL) (EEELOO?MMBTUH
ALLOWABLES :
ALLOWABLE EMISSION (OIL)-========-- .10 LB/MMBTU
ALLOWABLE EMISSION (NON-OIL) .25 LB/MMBTU
TOTAL ALLOWABLE EMISSION---=----=== 70.92 LB/HR
TOTAL ACTUAL EMISSION 55.62 LB/HR
TOTAL ALLOWABLE EMISSION-~==-—==-—== 0.240 LB/MMBTU

TOTAL ACTUAL EMISSION 0.188 LB/MMBTU




AIR CONSULTING & ENGINEERING,INC.
Complete Emission Data

e A ———— T D I D S D S R S D S — —— A I W S T Y ———— T — — ——

PLANT : SUGAR GROWERS COOPERATIVE OF FL. DATE: 12-5--90
LOCATION: BELLE GLADE, FLORIDA RUN NUMBER 2
SOURCE: NUMBER 5 SCRUBBER OUTLET TIME: 0956-1144
TIME INTERVAL-~---==-m——ee————————- 108 MINUTES
OIL:
FINAL OIL~====~-==—=—=—=——m——oeo—ee 56140
BEGIN OIL 55810
FACTOR-——===m-~—memm o m—mae——m e 1
STEAM :
FINAL STEAM==-~--mme—m—m—mcem e 61214
BEGIN STEAM 61090
FACTOR-—=====mmmmmmmmm— e e e 2500
TEMPERATURE 580 DEGREES F
PRESSURE======mmmm—mem—mmmm oo 430 PSIG
445 PSIA
FEEDWATER:
TPEMPERATURE===~=====———————mm—mmeme 260 DEGREES F
PRESSURE 600 PSIG
615 PSIA
HEAT INPUT:
STEAM= === == e e m e e oo 1291.2 BTU/LB
FEEDWATER 228.6 BTU/LB
NET STEAM==—m=v—=emmm——mmaem————eee 1062.6 BTU/LB
STEAM RATE 172222 LB/HR
BOILER EFFICIENCY-==mmmmmee o cmweea 62.5 %
TOTAL FUEL HEAT INPUT 292.81 MMBTUH
STEAM INTEGRATOR FACTOR---==-==—==x 1.00
OIL~emmmmmmmm e e 183.33 GPEH
OIL 150000 BTU/GAL
TOTAL HEAT INPUT (OIL)~-=-=-—====m- 27.50 MMBTUH
TOTAL HEAT INPUT (NON-OIL) 265.31 MMBTUH
ALLOWABLES :
ALLOWABLE EMISSION (OIL)~-==-===—-—- .10 LB/MMBETU
ALLOWABLE EMISSION (NON-OIL) .25 LB/MMBTU
TOTAL ALLOWABLE EMISSION~---—====-n 69.08 LB/HR
TOTAL ACTUAL EMISSION 59.69 LB/HR
TOTAL ALLOWABLE EMISSION~=-==ew==== 0.236 LB/MMBTU

TOTAL ACTUAL EMISSION 0.204 LB/MMBTU




AIR CONSULTING & ENGINEERING,INC.
Complete Emission Data

S . ———— v - ——— W ———— . — — —— . ——————— T ———— T - e -

PLANT: SUGAR GROWERS COOPERATIVE OF FL.  DATE: 12-5-50
LOCATION: BELLE GLADE, FLORIDA RUN NUMBER 3
SOURCE: NUMBER 5 SCRUBBER OUTLET TIME: 1213-1413
TIME INTERVAL-===-c--weceeea—————an 120 MINUTES
OIL:
FINAL OIL---wcmwmcm e mmmmm—m— e e 6540
BEGIN OIL 6220
FACTOR==~======rmmreme e e ————eoaae 1
STEAM:
FINAL STEAM-—-=-mercmeeeccc e — e —me 61380
BEGIN STEAM 61248
PACTOR-========- = mme——eeeen——————a 2500
TEMPERATURE 580 DEGREES F
PRESSURE=-=====-~me e e e —c— e e 425 PSIG
440 PSIA
FEEDWATER:
TEMPERATURE~~--=~=cmm o ——m— e 260 DEGREES F
PRESSURE - 600 PSIG
615 PSIA
HEAT INPUT:
STEAM-==-=m———mr e c e m e — e 1291.7 BTU/LB
FEEDWATER 228.6 BTU/LB
NET STEAM~--——-=~cocomm e ———— e m e 1063.1 BTU/LB
STEAM RATE 165000 LB/HR
BOILER EFFICIENCY-~-mmm—we e mm e 62.5 &
TOTAL FUEL HEAT INPUT 280.66 MMBTUH
STEAM INTEGRATOR FACTOR-=—====-==~- 1.00
Lo} B e DD 160,00 GPH
OIL 150000 BTU/GAL
TOTAL REAT INPUT (OIL)==-==—=e==—-= - 24.00 MMBTUH
TOTAL HEAT INPUT (NON-OIL) 256.66 MMBTUH
ALLOWABLES:
ALLOWABLE EMISSION (OIL}~==-==—===~- .10 LB/MMBTU
ALLOWABLE EMISSION (NON~OIL) .25 LB/MMBTU
TOTAL ALLOWABLE EMISSION-~===-=n-~~- 66.56 LB/HR
TOTAL ACTUAL EMISSION 49.53 LB/HR
TOTAL ALLOWABLE EMISSION-===we=——v- 0.237 LB/MMBTU

TOTAL ACTUAL EMISSION 0.176 LB/MMBTU




AIR CONSULTING AND ENGINEERING, INC.

Complete Emission Results

Plant: SUGAR GROWERS QOOPERATIVE FL.

Location: BELLE GLADE, FLORIDA Date: 12-5-90
Stack: NUMBER 5 BOILER Run 1 From 0748 - 0927
Y Factor 0.994 Nozzle Diameter 0.274 In
Total Time 96.00 Min Nozzle Area 0.000409 Ft-
Stack Area 44.680 Ft- Barometric Pressure 30.16 In Hy
Stack Temperature 152.2 ~F Meter Temperature 74.8 ~F
Stack Pressure 30.16 In Hg Meter Orifice Diff 1.731 In HZO
Stack Avg - Vel Head 0.653 In Hzo Meter Volume 62.343 CF

Condensate Vol 395.10 ml

1. Volume Water Vapor Sampled 18.597 scCp

2. Veolume Standard Dry Gas Sampled 61.907 SCF

3. Total Standard Sample Volume 80.505 SCF

4. Percent Moisture 23.100

5. Percent Dry Air 76.900

6. Molecular Weight ¢of Dry Flue Gas 30.154

7. Molecular Weight of Wet Flue Gas 27.346

8. Specific Gravity Flue Gas 0,95

9, Percent Oxygen [O,] 8.25
10. Percent Carbon Diofide [CO,] 11.40
11. Percent Excess Air 6€3.646
12. Velocity of Flue Gas 40.401 FPS
13. BActual Volumetric Flow Rate 108306.9 ACPM
14. Dry volumetric Flow Rate 83288.0 ACPMD
15. Standard Volumetric Flow Rate 72405.6 SCFMD
16. Emission Concentration 0.0896 gr/SCF
17. BEmission Concentration 0.059% gr/ACF
18. Emission Rate 55.62 1lbs/Hr
19. Percent Isokinetic - 97.2
Probe/Nozzle Wash 70.2 mg

Filter 289.4 ng
Total 359.6 ma




AIR CONSULTING AND ENGINEERING, INC.

Complete Emission Results

Plant: SUGAR GROWERS COOPERATIVE FL.
location: BELLE GLADE, FLORIDA Date: 12-5-90
Stack: NUMBER 5 BOILER Ruan 2 From 1000 - 1139
Y Factor 0.994 Nozzle Diameter 0.274 In
Total Time 96.00 Min Nozzle Area 0.000409 Ft-
Stack Area 44.680 Ft- Barometric Pressure 30.16 In Hg
Stack Temperature 153.1 -F Meter Temperature 79.5 -F
Stack Pressure 30.16 1In Hg Meter Orifice DIiff 1.672 In H20
Stack Avg ~ Vel Head 0.638 In 1,0 Meter Volume 61.542 CF
Condensate Vol 390,90 ml
l. Volume Water Vapor Sampled 18.400 SCF
2. Volume Standard Dry Gas Sampled 60.571 SCF
3. Total Standard Sample Volume 78.970 SCF
4. Percent Moisture 23.300
5. Percent Dry Air 76.700
6. Molecular Weight of Dry Flue Gas 29.950
7. Molecular Weight of Wet Flue Gas 27.166
8. Specific Gravity Flue Gas 0.94
9. Percent Oxygen [O,] 8,75
10. Percent Carbon Diogide [002] 10.00
11. Percent Excess Air 68.898
12. Velocity of Flue Gas 39.633 FPS
- 13. Actual Volumetric Flow Rate 106247.0 ACFM
14. Dry Volumetric Flow Rate 81491.5 ACFMD
15. Standard Veolumetric Flow Rate 70742.7 SCFMD
16. Emission Concentration 0.0984 gr/SCF
17. Emission Concentration 0.0655 gr/ACF
18. Emission Rate 59.69 lbs/Hr
19. Percent Isokinetic 97.4
Probe/Nozzle Wash 83.9 mg
Filter 302.5 mg
Total 386.4 mg




ATR CONSULTING AND ENGINEERING, INC.

Complete Pmission Results

Plant: SUGAR GRCWERS COCPERATIVE FL.
Locations BELLE GLADE,FLORIDA Date: 12-5-90
Stack: NUMBER 5 BOILER Run 3 Fram 1222 - 1408
Y Factor 0.994 Nozzle Diameter 0.274 In
Total Time 96.00 Min Nozzle Area 0.000409 Ft-
Stack Area 44.680 Ft- Barametric Pressure 30.16 In Hg
Stack Temperature 153.6 -F. Meter Temperature 80.4 -F
Stack Pressure 30.16 In Hg Meter Orifice Diff 1.758 In H20
Stack Avg - Vel Bead 0.655 In H20 Meter Volume 63.876 CF
Condensate Vol 391.00 ml
1. Volume Water Vapor Sampled 18,404 SCF
2. Volume Standard Dry Gas Sampled 62,776 SCF
3. Total Standard Sample Volume 81.181 SCF
4. Percent Moisture 22.700
5. Percent Dry Air 77.300
6. Molecular Weight of Dry Flue Gas 29.950
7. Molecular Weight of Wet Flue Gas 27.237
B. Specific Gravity Flue Gas 0.94
9. Percent Oxygen [0O,] 8.75
10. Percent Carbon Diokide [CO,) 10.00
11. Percent Excess Air 68.898
12. Velocity of Flue Gas 40.652 FPS
13, Actual Volumetric Flow Rate 108980.2 ACFM
14. Dry Volumetric Flow Rate 84241.7 ACPMD
15. Standard Volumetric Flow Rate 73073.1 SCFMD
16. Emission Concentration 0.0791 gr/SCF
17. Emission Concentration 0.0530 gr/ACF
18, Emission Rate 49.53 1lbs/Hr
19. Percent Isokinetic 97.7
Probe/Nozzle Wash 27.4 mg
Filter 294.3 mg
Total 321.7 mg
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Sample Calculations Run 1 Page 1

Plant: SUGAR GROWERS COOPERATIVE FL.
Date: 12-5-90
Stack: NUMBER 5 BOILER

Vwv  Volume Water Vapor Sampled
Vwv = 0.04707 x 3%5.1 = 18.597 sCF

VMstd Volume Standard Dry Gas Sampled
Wstd = 17,64 x 62.343 % 0.994 x T
[ 30.16 + ( 1.731 / 13.6)] / {( 74.8 + 460) = 61.907 SCF

Vt Total Standard Sample Volume

vt = 18.597 + 61.907 = 80.505 SCF
W Percent Water = { 18.597 / 80.505) x 100 =23.1%
FDA Percent Dry Air = (1 - 0.231) x 100 = 76.9 &

M3 Molecular Weight of Dry Stack Gas

M= (0.44 X 11,40 %CO,,) + (0.32 X B.25 %02) +
[0.28 X (80.35 %ﬁz + 0.00 %CO)] = “30.154
Ms Molecular Weight of Wet Stack Gas
Ms = ( 30.154 x 0.769 ) + (18 x 0.231) = 27.346

SG Specific Gravity Stack Gas
G = 27.346 / 28.84 = 0.95

Ea Percent Excess Air

Ea= ((8.25 %02)-( 0 3CO / 2) X 100)
[( .264 x ( 80.35 %NZ)) - ( 8.25 %02)—( 0 $CO / 2}]
Ea = 63.646

Vs Velocity of Stack
Vs (85.49 x 0.84 x 0.653) x -[( 152.2 + 460} / ( 30.16 x 27.3486) ]
Vs 40.401

Hon

Qa Actual Volumetric Flow
Qa = ( 44.680 x © 40.401 x 60 ) = 108306.9 ACPM

Qd Dry Volumetric Flow
O0d = ( 108306.9 x 0.769 ) = 83288.0 ACFMD

Qsd Standard Volumetric Flow
Osd = 108306.9 x 0.76% x [ 528 / ( 152.2 + 460 )] x
( 30.16 / 29.92 ) = 72405.6 SCFMD




Sample Calculations Run 1 Page 2

Plant: SUGAR GROWERS COOPERATIVE FL.
Date: 12-5-90
Stack: NUMBER 5 BOILER

ESTP Emission Rate
gr/SCF = [ 0.01543 x ( 70,2 + 289.4 1)) / ( 61.907 }
ar/SCF = 0.0896

Lbs/Hr Emission Rate
Lbs/Hr = 0.0896 / 7000 x 72405.6 x 60 = 55.62

I Percent Isokinetic

I=100x ({ 152.2 + 460) x [(0.002669 x 395.1) + { 62,343 x 0.994 /
{ 74.8 + 460)) x ( 30.16 + ( 1.731 / 13.6))1 /
{60 x 96 x 40.401 x 30.16 x 0.000409)

I= 97.2 %




Plant: SUGAR GROWERS COOPERATIVE FL.

Date: 12-5-90
Stack: NUMBER 5 BOILER
Run Number: 1 ‘

Average SQR Velocity Head = 0.653

Velocity Head Inputs:
0.2000 0.2300 0.3300 0.4700 0.5400 0.5200 0.4500
0.5700 0.6300 0.5100 0.4000 0.3800 0.1900 0.2400

. 0.3200 0.5500 0.5500 0.5500 0.4500 0.5500 0.6000

0.5300 0.3400 0.2400 0.2700 0.2700 0.4000 0.5000
0.5800 0.5000 0.4300 0.4300 0.5300 0.5300 0.6000
0.2600 0.2100 0.2500 0.3000 0.4200 0.4700 0.5000
0.5000 0.6000 0.6200 0.5800 0.4200 0.4000

Average Orifice Pressure = 1,731

Orifice Pressure Inputs:
1.3400 1.5400 1.2200 1.6500 1.5000 2.1000 1.8000
2.3000 2.5000 2.0500 1.6000 1.5000 0.7600 1.0000
1.3000 2.2000 2.2000 2.2000 1.8000 2.2000 2.4000
2.3000 1.4000 1.0000 1.1000 1.1000 1.6000 2.0000
2.3000 2.0000 1.7000 1.7000 2.1000 2.1000 2.2000
1.0000 0.8400 1.0000 1.2000 1.7000 1.9000 2.0000
2.0000 2.0000 2.0000 2.0000 1.7000 1.6000

Bverage Stack Temperature = 152.2
Stack Temperature Inputs:

151 152 150 150 150 152 152
152 152 152 152 152 152 152
152 153 152 152 153 153 154
154 152 152 152 153 153 153
153 185 154 153 153 153 153
152 153 152 152 152 154 154
151 151 150 150 151 152

Average Meter Temperature = 74.8

Meter Temperature Inputs:
67 67 67 68 68 68 69
69 70 70 70 71 72 72
72 73 73 73 74 15 75
75 75 76 76 76 77 77
77 77 77 78 78 78 78
78 79 79 79 79 79 79

79 79 80 80 80 80




Plant: SUGAR GROWERS COOPERATIVE FL.

Date: 12-5-90
Stack: NUMBER 5 BOILER
Run Number: 2

Average SQR Velocity Head = 0,638
Velocity Head Inputs:

0.2100
0.4700
0.3000
0.6300
0.5300
0.2500
0.4600

0.2100
0.6300
0.4400
0.3200
0.5300
0.2200
0.5400

Average Orifice Pressure
Orifice Pressure Inputs:

0.8400
1.9000
1.2000
2,5000
2.1000
1.0000
1.8000

0.8400
2.5000
1.7500
1.3000
2.1000
0.8800
2.2000

0.2600 0.3400
0.6800 0.6000
0.5400 0.5200
0.2500 0.2400
0.4100 0.4800
0.2200 .0.3400
0.6300 0.4600

1.672

1.0400 1.3500
2.7000 2.4000
2.1500 2.1000
1.0000 1.0000
1.6500 1.9000
0.8800 1.3600
2.5000 1.8000

Average Stack Temperature =  153.1

Stack Temperature Inputs:

153
153
153
155
154
152
154

Average Meter Temperature
Meter Temperature Inputs:

76
76
78
80
8l
8l
82

151
153
155
156
154
152
154

76
77
79
80
81
81
82

151 151
153 153
153 154
153 154
155 156
151 151
153 152
= 79.5
76 76
77 77
79 79
80 80
81 81
81 81
82 . 82

0.4600
0.4500
0.5200
0.2700
0.5200
0.4000
0.3800

1.8500
1.8000
2.1000
1.1000
2,1000
1,6000
1.5000

151
153
153
154
155
151
152

76
78
79

81
82
82

0.5800
0.2200
0.4600
0.3500
0.5200
0.4600
0.3400

2.3000
0.8800
1.8000
1.4000
2.1000
1.8000
1.3600

154
151
155
154
151
152
152

76
78
79
80
81
82
82

0.5600
0.2500
0.5800
0.3500
0.2600
0.4600

2.2000
1.0000
2.3600
1.4000
1.0500
1.8000

156
151
156
155
151
153

76
78
80
80
81
82




Plant: SUGAR GROWERS COOPERATIVE FL.

Date: 12-5-90
Stack: NUMBER 5 BOILER
Run Number: 3

Average SQR Velocity Head = 0.655
Velocity Head Inputs:

0.2100
0.5600
0.3400
0.5800
0.5800
0.2200
0.5000

0.2700
0.5800
0.5700
0.3300
0.5400
0.2200
0.5500

Average Orifice Pressure
Orifice Pressure Inputs:

0.3200 0.4400
0.6600 0.4600
0.6000 0.5700
0.2600 0.2600
0.5400 0.5000
0.2700 0.3200
0.5800 0.5600

1.758

0.8400 1.1000 1,3000 1.7600
2,2000 2,3000 2.6000 1.8000
1.3500 2.3000 2.4000 2,3000
2.3000 1.3000 1.3000 1.0000
2.3000 2.,2000 2,2000 2.0000
0.8800 0.8800 1.1000 1.3000
2.0000 2,0000 2.0000 2,0000
Average Stack Temperature = 153,6
Stack Temperature Inputs:
153 153 153 154
156 155 155 150
155 155 155 157
156 156 156 152
153 153 154 154
151 153 151 151
153 153 149 153
Average Meter Temperature = 80.4
Meter Temperature Inputs:
77 17 77 77
78 78 78 79
80 80 80 80
81 82 82 8l
81 81 81 81
81 82 B2 82
82 82 82 83

0.6200
0.3400
0.4800
0.2900
0.4800
0.3800
0.4200

2.5000
1.4000
1.9000
1.1600
2.0000
1.5000
1.8000

155
154
156
153
153
152
151

17
79
81
81
8l
82
83

0.6000
0.2400
0.5600
0.3000
0.5600
0.4400
0.3400

2.4000
1.0000
2.3000
1.2000
2.1000
1.8000

1.5000

155
155
156
153
153
152
152

77
80
81
8l
81
82
83

0.5000
0.2800
0.6200
0.5200
0.2800
0.5000

2.0000
1.1000
2.5000
2.1000
1.1000
2.0000

155
155
157
152
152
152

77
80
81
81
8l
82




APPENDIX B
FIELD DATA SHEETS




A S [ TREL FEC e LA - ~
el J7  [agea] ©€ST eewdd 1z [T
T W oS oM L7 | LT |
| e i _ o/ | S77 st
C S maamn | ol e/ [FEgi
LA ¢ A/ Gl
Qsp HeT [OvE .
(40) wnlov | ovo SR dw_ L) SINIWWOD/ H3ERNN .
3 T TIVES i UM L INIOS
JN3L X08 ¢| (OPH.) 4410 $538d Fryoonaal oniavad . [#300T0% | - wovis 3a1sni | 3su3AvAL
ERFTOT 3214180 ¥ILIW vAS | 813N VO |incini en| Wodd 30NV.LSI0| ONY 1i0d
Qﬂéﬁ'\g ¥300H 380Yd<T7> 4/ ¥OLVHIJO %08
.M ‘ON ¥313IWOHAd
295 /0%H 17 7 X% (-)1831-150d
295 /CPH 57 7 3/ (Hisal-isod
27 1s31-38d /567 ON 38l 10Lid
—— ove 1vSHO TSHEVWAY
ASAS 37dWVS SV T dWNJ/X08 83 L3N A, vh T/ HLON31 Q¥00 N
o:=|@.N wjo .\O.tho..._ BH, P URSGG7 ) 3ud Uy H19N31 3TddIN W 3Z1s 130d
L = _ : .
. Y LETTTER WY LSNG .azmpm% ;4ILIWVIQ NOVIS
U3ZATVNY LvsHo 4 3A1103443 ”., 7 .Ewm_wﬂ HMMHM
2 2 9’
. 0 .
=3ONVY T =% ) : SNOISNIWIQ HOVLS
°N % 1-44C ALCT LT T ﬂ.n%ﬂ.._qo 31ZZON
- A TP H 7 "ON X08 ¥313W
03 % d/0h 4 BWIL VI T u3HLv3
T8 20 °% Oo0(’ . S, py— bbb
27 % i 9iog 4 Lo
aX/ 03 %% "H¥00 10did O HJSVHOOWON
oaw | v | ¢ 2 ! AELE LEl TFG T Vad % g 35MUSION Qawnssy
1vsu0 ~9 5 Q9 & uw 10105 T =i/ UIW) T 7 L 3WIL 3IAWYS
._E% mp«m.zwozoo aviolL . n.~ 9 ‘% |hm‘m®|||.o_.,_m mz_._.lmwﬂ.ﬂdl._.mﬁm IWIL
1T o) NIvOLM T/ Z N39S PO LS55 ] ONRNETTLE mumg\d..\ 3Lva
I —GRET NIVO TOA W1 g ON ¥3LT % : g dWVS 30 3dAl
eH T T "13N ¢ £ Y09%¢ vafuona t31Ins 3NV ST =] NIVHL ONINdWYS 40 3dAl
T AVILING 0196 $8liNg - 3Dy 1d UIL9 M 'N 9012 A%
.m.c‘..ﬂ“@m, %@ VNI +SONIOVIH HILIW SVO - S
31vY 9NISSI00Nd 1,1VW ) 0TI
: - "ON| "ONI¥3INIONT ¥ o Mv
40 3ovd SNILINSNCO HIY .
al 153 H@@@

*




-
>
—

Loe

}
S|
4

los AL8|%:
| L0869 ¥

69t

2°1 69 |

89

oo
1] of

507 [707Ugg

39C

NS
~J

N Nx\ NM w .

Lt

LA LS

L o¥

—~—t

ToT

e

SGA B I D IRV |

FEI[ET]

gy

¢ w

X0

Ak

77789

L

Q\.Q%@ )

AL

Ay

B of [ {9 >

C 9 8L

z L

oL | s

o~

€L

Al
a

7 00<l9|

£/

$
3

\ IS i . \ﬁ s\vhu 0

2L

~LC Toe

R
)
3

; P .m.m..m

ZL

79 -

<L

/A

T

QL

0L899 |-

QL

o

T

oL

5

T|-C

P99 |

¢C 399

79
Y

<
g

| e
'/

S aYin

(deo)

S ELETRETELD

SU9 AHQ

{do)

ANdNVS

aw3aL xoa |:

AvNLIY pel | fo)

= (0f,,) 9410 '$838d [

3214180 ¥313W

(gh)
SNIQV3Y

« AOVLE ] 4313W SV9 |4

SINIWWOD/
TIvMm

AOViS 30ISNI |35y
<|wous oNv1sic|aNY LOd

¥3ISWNN
: INIOd
ISHIAVYL

39vd
aiisat

“ONI ‘DNIH3INIDONT ¥

ONILINSNOD HIY

Yamuanian =1 O\




Ly

CLP

| e LT

I1LE

A

eLT

b97

oL

J L

627

1LY

b9t

9P

SAT

2 )¢

1

/T

50069

e

[

A 569

SR

of oof 7~ M

L=

(do)

dW3l X08
3dWVS

avniLov

Vv

{0%,,) 4410 S534d
3214140 ¥313W

()
ONIQVv3Y

/MOVLS:| u313W Svo |3

SIN3IWWOD/
TIvYM
AJVLE 3QISNI

. %7 |wond 30NvLSIO

H3I8ANN
=~ LNIOd
ASHIAVHL

NV 140d

39vd
airis3tL

*ON| "DNIUISNIOND %
DNLLINSNGD HIV

2oV




2L & e |
CO SYT 5§67
9L L _TET | SET
2L _ Xy
9L AR | AL
4 5 AR
(de) (30} YN 1OV 0V . Am.._..& SINIWWOD/
iy . TUM .
V8l aw3L u3Ls 4w3l xo8 ; (0%, 4410 SS3dd | onlgvay [EN2070i:] MovLs 30ISNI
el sveAue 3dWYS 3214140 313N wmwmwwx Y313IW SVO [Raasite Xl wodd 30NV.1SI0| NV LH0d
gwuvl 43010H 3808d "/ H0LVH3dO XO8
— ] 'ON ¥313WO0HAd
205 /0%H 37 7 L g (~)1S3.1-150d
905 /O%H X7 7 Tes  (H)1s3L-1s0d
S5O 163i-3ud io ‘ON 38N1 LOLld
_ . ova 1vsHO :SHUYWIY
LSAS 3TdWVS SYO ™ dWNd/X08 ¥3 L3N HLON3T QHOJ N
SHIGT WP Op @ 150d BHIT L % wid T/ o 3ud VT H19N31 3TddIN U 3215 l¥0d
T EETER “WHLSNG ”h_zm.rm% :43LIWVIQ HOVLS
M3IZATYNY LVSHO . * 1HOI3H Hovis
I o, St AAIL03443 W AT VUV dovls
239Nvy 04 2 , = X9 SNOISN3WIQ HOVLS
N % e on 06 2ai3m
A "ON X08 ¥313W
: 03 % uo O = fuas \¢GJ\U ¥IHLYIM
86 %0 % - 0 g W bu; "
oo %00 % W INJ' YOI .Staulﬂ. ¥ HJVHOOWON
oAV v | € 2 I T vad % IHNLSIOW TIWNSSY
. 1vsH0 Ui D101 7 210/ ulw) TR INILINYS
wL=pZE ILVSNIANOD TVLOL 5C 7/ an3 mz;|@: O/ Luvls 3wl
w37~ NIVO LM STCON 139 NS S\. Q A &S & o ON N0 T a7 TRy 34vd
TWSFTETNIVO IOA dWI TR F@ ON ¥3L1d st i G-t Q3 v, S31dWVS 40 3dAl
o 13N 7’ 9092€-vaIHOTY 13T ASINIYD P NIVY1 ONINdWYS J0 3dAL
BT I TVILINI 0186 %NS VT Wi M N 9012, =iy 7o gy NOILY201 1NV
€4 o 07 F( 7. IUNI4 159NIQV3Y UILIW SYO ,._(_.ruf]l_ : 308N0S
31vy ONISS3O0Hd T, 1VW ‘94 J9I0 INYd
‘INI 'ONIHZINIONS ¥ -
40 3ovd 2 ONILINSNOO HIV. ! Figd
a1 1531 HM@@_ L33HS VLVA a1314 ONITdRYS HIVLS

—— e ——— P




2[Rl Ss s |5
el T asL |
lage:| g'ect
S | §ETSL
5 I S A BV i
S0 0L |
Pobil

SS90 RA L
e il YLAL |
ABLshpl [
T T RAL ]
NLITA L
B 0l *QJ@&JW
Fst]sAsel
Al O
' ILseld

L2C
Lfoe
o
€T
/19T
) 9Z
8Ly

985t
_S¢
_serv
e
LST
28
/ 22
/ 9=z
=l @92
T 92
4
29T

19T
ot 70w
H0E€
(v
[ L€
cLe

tda)

dW3l xo8
IUdNYS

L=/
SINIWWOS/ | NIBWNN
TIUM £/ANIOd
MOV1S 3QISN! [Isu3AVHL
‘:lwod3 3oNvisIalany L80d

(g4

e T (0P, 4410 SS3ud [ Wa0naAl oniavay |
: 511 3014140 ¥ILIW  [ERDVLE | HILIN SUO

(o)

K ADINYE il w3y y31aw]:
POk T

“H, W

40 39vd

Q1 183L ON| ‘ONIEIINIONT ¥

DNILINSNOD HIY

===V




097

50T

o/
L/

TSI ALL
LS L L

»o®

109:¢L L

292

F e AL L

oLz

C‘&N\

3
—r
T

CCLL

9 72

N

A

,. Lz 'lLL

g7

{AL'L91L

% s

972

4’7

21 LS8 9L

Enz

v

_ —T'LoL

99

¢

A SIL

cle

48

A

e LlZ

&0

o

oL

L]
~
~

orf

Y8 CIL

€97

\ﬂ.b ..\

o7

£9%

T o4

1T

ﬂa\quh<eﬁ

IL°09L.

&7

/'

) '

£ 4SL

£or

6/

Xl

b LSL

o

b INES I IS

.

FETE

IS

A
et
e

ot Faf b o |

X
z

.

«

rj S
)

g
e~

8

R

o~

£--V

dW3l ¥313N):

SV A¥d

(do)

dW3l xX08
ANdWvS

avnLov

Rel ) je.

ﬂom:.; 4410 5S38d
3914180 ¥313NW

An.:u
ONI1AQY3Y

SLN3IWWOD/
TIVM
ADVAE JAISNI

H38WNN

= AN1Od
3AS5YU3IAVHL

INOVLG | 313N SVO |

_x", WOH4 IONVLSIO

ANY 1H0d

30vd
ai1s3al




[ »la:\&w,man JﬂlﬂVJ:ﬁ. .w....; %%w% i
~ E B wvsc
73% mwn 6% _
m. s
C/l AL ] S LAy
P Z Y 3 RS
: tde) {do) LA BCLLCNS {gld) %| SLNIWWO0d/  HIBNON
ROIE 5 0PH,) 2410 'SS3Yd |[) tammay 4 TIVA - [ELNIod:
s e |3 Y313 dw3al xo08 (O, 3A| - ONIQYIY |2 2| AIVLS JTISNI [ ISHIATHL
L VAL SY9 ANQ 31dNYS 3214140 313N 4313IW Sv9 k: WMMM. WOH4d 30NV 1S10| ONV-LHOd
/_..
%Ummc._o: IGOUdFTF7V HOLVHILO X08 .
‘ON 4313IW0NAd
995 /0%H X7 7 0°A (-)1831-150d
205 / CFH 7 7 LA (+)1531-150d
IO dsaL mma.d.d.ww‘ ‘ON 38011 10lid
ove 1vSHO i} . :SHYVNIY
km»m m#_s_qm SYO T dWNd/X08 ¥3L3W LC Lz , HL19N3T Q80D N
u:..\ud E\WQQ T 1S0d BH . WSy 38d - u) H19N31 371ddIN U 3Z1S 140d
T ETTRTER s wo%w — "WHL1SNG "WH1SdN :¥ILIWVIO HOVLS
v,
H3ZATUNY L1VSHO Q\.POP . H LHOI3H HOVLS
o ZH T 3AI193343 N.:nllﬂ.ll VIHV NOVLS
=3BNVY ™ =% mﬁ_o_mzuz_o MOVLS
NZ % SNLN * = 90 ANZZON
oo s JREO 4 TR T ouxeswauan
n )
1 %0 % Ehel9X ux. H70g  d OHj b\\U 0% 99
o/ 200 <% 08¢l 9 Mw T K7 w00 told T 3 HAYHO0WON
DAY t € 2 I - va3 % T 3UNLISIOW GANNSSY
1VSH0 AT O G\M Uil D101 “Z T S/ UIW) TS 7 LT 3WIL 3dWYS
IWFTZE ILVSNIONOD V101 ” an3 ms_i||\|km&.m INIL
._EIUI NIVO LM : | -1} _ﬂ.e OhS 25 | ON Ny — 2 31va
ON 139 IS < ¢ 5->-7
IW=SZ e NIVO 10A ‘dWI = 'ON ¥31714 Ve o SATAWYS 30 3dAlL
g¥ 13N . wm%mn.qo_mo#_.ud_>.mmz_<o S~ Yo/ =7 NIVHL ONITdAYS 40 3dAl
N v 019 6%8INS- 3OV 1d W9 M N 9012 T € ATV S g NOLLYO0T NV
N TTATRLL — 1UNI4 1SONIGV3YH ¥ILIN SVO ITTOL S TR 304N0S
87 AR JLVY ONISSIOONd 1, 1VW
40 3ovd
Q) 1s31 LIIHS vYiva 01314 ONITdNVS AOVLS




{.fooz ¢
1 8
JA0L] &
¥4 las's/8
R XA NV ]
A3

2 m.., . \m\w 0/ \W
e 0L°H08

0C"gog
06798
fmmWNmﬂhﬂm

ﬂA%W.Qnﬁn
1o

on.nom, _
U2kt
] 0 KbL
Bay U ILL
Sy B \N nmew

AL HbL
|17¢ 6L
D §1'C wh
, | T QgN\
g e [ bAC
9 LKL
(g4s)

120° ON)QV3Y
LMIVLS | 4ALIN BV9 |

X -1S
SINIWWOD/ zums.:z

TIvM = ANIO -
AOviE 3QISNI mmxw_)dm.r

WOoud 3ONVLISIO OZQFEO&

AvNLOV VWO

77| (0PH,,) 2910 'SS38d
3014140 ¥3ILIN

{do)

Vo W3 ¥313AN]
A il SwO AN

-] 4w3d1 xo8
1 3dwvs

40 Jovd
Qi 1531

NI ‘BN _mmmz_GZM 4
DNILMSNOD YiIY

— =¥




AT 777 WREThE =
O HhT L/ 156° IR
g AT T 23
S T ac=z [ ed T
Y e -8
AP o't L
0A7 o | ¢ 9
A %.\ mw "/ \m.
/ A L7 A
1_SHz T €77 ¥y
| 57 7 B
2z X7 il
1_59¢ AL LK T
272 | 777 ik
olr <€ o7
_$9T ez b
L0t et | 02 5~
(d0) (), .M“.Sw v (g SLNIWWOD/ \_mwhhuz.
n_em._._.“.__n._rsv@Wm is’ Hwo_.w._nw_m_w.mmw_n@- w mmw_“._ﬂm_zqwmw . AIVIE 3AISNI wwﬂmwwww

1, 1Woud JONVLSIO

*ONI 'ONIHIINIDOND ¥
ONILINSNOD HIV

=Y




.o . o Eoey

., o -t ? s p . N
v . Cg . o

i s y e ‘e

. ., P . .

L. . i '

- ' - 4

' . f -
5 . . .
Gl - FE S R
¥ : . - 3
. '
3 3 . S
R ' I i . -;.* -
= t
‘
'
P N
<
I

APPENDIX C

LABORATORY ANALYSES
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STANDARD METER CALIBRATION
Meter Number 1040616

Alr 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:

Ya x Ys =Y

e
(]

actual ratio of field meter to standard meter

e
n

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 November 23, 1990, and is checked
and/or recalibrated at least annually.
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STANDARD METER CORRECTION FACTOR (Y)

STANDARD METER CALIBRATION CURVE AlR CONSULT]NG

METER SERIAL NO. 1040616 {SOUTH) and
NOVEMBER 23, 1990 ENGINEERING
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PROJECT PARTICIPANTS

ACEI:
EEEEEEQ—;T-QECK,p.E. FIELD TESTING

' REPORT PREPARTION
GERARD GAUTHREAUX FIELD TESTING
SCGCOF:
JOSE ALVEREZ PROJECT COORDINATOR

BLAS MARIN TEST COORDINATOR

PALM BEACH COUNTY:

AJAYA K. SATYAL ‘ TEST OBSERVER

JEFF EKQOERNER TEST OBSERVER






