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1.0 INTRODUCTION I 

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

performed annual source emission compliance testing for the Sugar Cane 

Growers Cooperative of Florida(SCGC0F) on November 19,1990. Testing 

was performed at the Number 1 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 

product ion. 

Mr. Blas Marin of SCGCOF served as test coordinator and 

certified production rates. 

Mr. Ajaya K. Satyal of the Palm Beach County HRS witnessed a 

portion of the testing. 

1 



I 
2 . 0  SUMMARY and DISCUSSION of RESULTS 

I 
Results of the emission testing are provided in Table 1. 

Complete emission data are located in the report appendices. 

I 

The source was found to be operating within full compliance of 

permit conditions. 

(LB/HR) and 0.211 pounds per million btu(LB/MMBTU) heat input against 

a "process rate" basis allowable emission of 0.235 LB/MMBTU. Permit 

conditions limit emissions to 0.10 LB/MMBTU from oil and 0.25 LB/MMBTU 

from residue firing. 

Stack emissions averaged 4'3.56 pounds per hour 

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. 

2 



TABLE 1 
EMISSION SUMMARY 
SUGAR GROWERS COOPERATIVE OF FLORIDA 
NUMBER 1 BOILER 
NOVEMBER 19,1990 

RUN NUMBER TIME 

1 

2 

3 

AVERAGES 

41.67 0.196 

44.07 0:212 

44.95 0.224 

43.56 0.211 

ALLOWABLE EMISSIONS 

L W H R  LB/MMBTU 
____--_--_--------- 

49.92 0.235 

48.80 0.235 

47.11 0.235 

48.98 0.235 
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I 3.0 PROCESS DESCRIPTION AND OPERATION 

The Number 1 Boiler at Sugar Cane Growers Cooperative is a 

spreader stoker design used primarily for residue fuel 

firing.Supplementa1 oil firing was also utilized f o r  the emission 

test. The boiler averaged 123825 pounds per hour steam production over 

the three run test period. 

I 
I 
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I 4.0 SAMPLING POINT LOCATION 

The sampling point location consists of dual scrubber outlet 
I 
I 
I 

- _  - 
stacks, each 52” in diameter. Each stack has two sample ports 90 

degrees apart. The ports on the south stack are located 166” from an 

upstream disturbance and 52” from the outlet while the north stack 

ports are 154” from an upstram disturbance and 53” from the outlet. 

Twenty-four test points were sampled on each stack for each test 

run. The traverse were located as shown below. The stack configuration 

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

flow. 

TRAVERSE 

POINT NUMBER 

INCHES INSIDE 

STACK WALL 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1.1 

3.5 

6. 1 

9.2 

13. 0 

18.5 

33.5 

39.0 

42.8 

45.9 

48.5 

50.9 
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5.0 FIELD and ANALYTICAL PROCEDURES- USEPA METHOD 5 

Particulate matter samples were cdlected 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 s i x  hours and weighed to a constant 

weighing). The average of the two constant 
weights was used as the tare value. 

- weight ( l e s s  than 0.5 mg change from previous 

2. NOZZLE, FILTER HOLDER, AND SAMPLING PROBE - The nozzle, 
filter holder, and sampling probe were washed 
vigorously with soapy 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. 

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. 

was determined using a bi-metallic thermocouple and calibrated 

These preliminary 

The stack temperature 
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pyrometer. Velocity head measurements were made with a calibrated type 

I )  st, 

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

pitot tube and an inclined maammeter. Velocity head measurements 

I 
I 
I 

The sampling traverse points were selected so that a representative 

sample could be extracted from the gas stream. 

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. 

The traverse points 

Each particulate matter test run consisted of sampling for a specific 

amount of time at each point. The type 'IS" 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 " sokinetic" (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. 

8 
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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). 

washed with acetone and placed in Container 2. The 
container was then sealed and the liquid level marked. 

3. 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. 

2. All sample-exposed surfaces prior to the filter were 

4 .  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. 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 m g .  A minimum of two such 
weighings six hours apart were made with a variance of 
less than 0.5 mg. 

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

I manner as above. 

3. 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. 

9 



APPENDIX A 

COMPLETE EMISSION DATA 

AND 

SAMPLE CALCULATIONS 
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I - AIR CONSULTING & ENGINEERING,INC. 
COMPLETE EMISSION DATA 

1 
PLANT: SUGAR CANE GROWERS COOPERATIVE DATE 11-19-90 
LOCATION: BELLE GLADE, FLA RUN NUMBER 1 
SOURCE: NUMBER 1 BOILER SCRUBBER OUTLET TIME 0901-1305 

TIME INTERVAL 
FINAL OIL 
BEGIN OIL 
FACTOR 
FINAL STEAM 
BEGIN STEAM 
FACTOR 
TEMPERATURE 
PRESSURE 
FEEDWATER: 

TEMPERATURE: 
PRESSURE: 

STEAM BTU/LB. 
FEEDWATER BTU/LB. 
NET STEAM BTU/LB. 
STEAM RATE LB/HR. 
BOILER EFFICIENY 
TOTAL HEAT INPUT 

OIL BTUKAL. 
TOTAL OIL BTU INPUT 
TOTAL NON-OIL BTU INPUT 
ALLOWABLE EMISSION FROM NON-OIL 
ALLOWABLE EMISSION FROM OIL 
TOTAL ALLOWABLE EMISSION 
TOTAL ALLOWABLE EMISSION 
TOTAL ACTUAL EMISSION 
TOTAL ACTUAL EMISSION 

OIL GPn 

109 min. 
70130 
69870 

1 
587613 
587471 

1600 
58 0 
440 

260 
600 

1290.8 
228.6 

1062.2 
125064 

62.5 
2 12.55 KMBTUH 
143.12 
150000 
21  .-42.JlpTUH -c--:.-. ,161 08. .~MBTUH 

.25 LB/MMBTU 

.10 LB/MMBTU 
49.92 LB/HR 
0.235 LB/MMBTU 
41.67 LB/HR 
0.196 LB/MMBTU 
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F 1 ant. : SCJG'CIR GROWERS CO-OP OF-FLORIDA 
D a t e  : 
S t a c k  : NIJM13ER 1 SOILER 
R u n  Nuriher : 1 

1 1 - 1 9-'3!:! 

I 
I 

1 50 
1 44 1 so  1 50 1 50 1 5 0  
'I 4'3 1 !.:. 0 1 .51 1 .!I! 150 
15'1 'I 50 14:s 1 4 s  1 4 3  
14'3 1 4'3 1.54 153 1 52 
1 5:; 1 r.2 1 5 1  1 5 2  1.54 
1 .52: 151. 1.53 1.5 1 !.? d. 

1 47 
1 5!:! 
150 
14.9 
1 52 
1.52 
1 53 

64 
E, y 
72 
7 5 
7 Ea 
77 
7 8 

1 5 2  
1 sz 

65 
7 c 
7 2  
75 
76 
77 



AIR CONSULTING 8 ENGINEERING, INC. 
COMPLETE EMISSION DATA 

PLANT: SUGAR CANE GROWERS COOPERATIVE DATE 11-19-90 
LOCATION: BELLE GLADE, FLA RUN NUMBER 2 
SOURCE: NUMBER 1 BOILER SCRUBBER OUTLET TIME 1126-1305 

TIME INTERVAL 
FINAL OIL 
BEGIN OIL 
FACTOR 
FINAL STEAM 
BEGIN STEAM 
FACTOR 
TEMPERATURE 
PRESSURE 
FEEDWATER: 

TEMPERATURE: 
PRESSURE: 

STEAM BTU/LB. 
FEEDWATER BTU/LB. 
NET STEAM BTU/LB. 
STEAM RATE LB/HR. 
BOILER EFFICIENY 
TOTAL HEAT INPUT 
OIL GPH 
OIL BTUIGAL. 
TOTAL OIL BTU INPUT 

ALLOWABLE EMISSION FROM NON. 
ALLOWABLE EMISSION FROM OIL 
TOTAL ALLOWABLE EMISSION 
TOTAL ALLOWABLE EMISSION 
TOTAL ACTUAL EMISSION 
TOTAL ACTUAL EMISSION 

TOTAL NON-OIL BTU INPUT 

113 min. 
70460 
70200 

1 
507792 
507648 

1600 
580 
450 

260 
600 

1289.4 
228.6 
1060.8 
122336 
62.5 

207. G4 MMBTUH 
138.05 
150000 
20!7>,MMBTUH 

,186.93)MMBTUH 
-OIL ‘-26 LB/MMBTU 

. l o  LBIMMBTU 
48.80 LB/HR 
0.235 LBIMMBTU 
44.07 LB/HR 
0.212 LBIMMBTU 



1 .  

:3 , 
A .  
5 . 
t. . 
7. 
:3 . 
3 .  

1 0 . 
1 1 .  
12.  
1 ::: , 

14.  
1 5 . 
1 E. . 
17.  
1 .:. 
19.  

.-. 
L .  

- 

I 
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- ~ .- 
!SI.JGFIR GROWEKS CO-OP OF FLORIDA 
'I 1-1 +30 

P l a n t :  
Da t.e : 
St.ack : NCIMEER 1 EOILER 
R u n  Number: 2 

I 

= 1 , :3:65 

'I 46 . 9 

143 
144 
147 
147 
1 4.3 
1 Si! 
149 

- - 

75 7 6 7 E. 
77 77 7 7  
7s: 7:;: 75: 
80 g 0 :::(:) 
:3 1 :s 1 E: 1 

1 d3 
14.5 
1 flE* 
1 d.7 
1 4'3 
1.51 
1.51 

73 
75 
7 E. 
7:3 
7 9  
:m:r 
31 

144 
1 d5 
14G 
14E. 
149 
14s  
149 

7 3  
7 5 
7 7  

1 Ad 
14.4 
147 
1 d5 
15c 
1 5 c  
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AIR CONSULTING & ENGINEERING,INC. 
COMPLETE EMISSION DATA 

PLANT: SUGAR CANE GROWERS COOPERATIVE DATE 11-19-90 
LOCATION: BELLE GLADE, FLA RUN NUMBER 3 
SOURCE: NUMBER 1 BOILER SCRUBBER OUTLET TIME 1336-1516 

TI ME INTERVAL 
FINAL OIL 
BEGIN OIL 
FACTOR 
FINAL STEAM 
BEGIN STEAM 
FACTOR 
TEMPERATURE 
PRESSURE 
FEEDWATER: 

TEMPERATURE: 
PRESSURE: 

STEAM BTU/LB. 
FEEDWATER BTU/LB. 
NET STEAM BTU/LB. 
STEAM RATE LB/HR. 
BOILER EFFICIENY 
TOTAL HEAT INPUT 
OIL GPH 
OIL BTU/GAL. 
TOTAL OIL BTU INPUT 
TOTAL NON-OIL BTU INPUT 

ALLOWABLE EMISSION FROM OIL 
TOTAL ALLOWABLE EMISSION 
TOTAL ALLOWABLE EMISSION 
TOTAL ACTUAL EMISSION 
TOTAL ACTUAL EMISSION 

ALLOWABLE EMISSION FROM NON-OIL 

106 min. 
70760 
70520 

1 
587960 
587823 
1600 
58 0 
440 

260 
600 

1239.4 
228.6 
1010.8 
124075 
62.5 

200.66 MMBTUH 
135.85 
150000 
2068.,MNBTUH 

,180.29 MMBTUH 
.-5’LB/MKBTU 

.10 LB/MMBTU 
47.11 LB/HR 
0.235 LB/MMBTU 
44.95 LB/HR 
0.224 LB/MMBTU 
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1 .  
2 .  

n .  
5 .  
E. . 
7 .  
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APPENDIX B 

FIELD DATA SHEETS 
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APPENDIX C 

LABORATORY ANALYSES 
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APPENDIX D 

QUALITY ASSURANCE 

AND 

CHAIN OF CUSTODY 



4IR CONSULTING AND ENGINEERING, Inc. 
I SAMPLE RECOVERY A N D  CHAIN OF CUSTODY 

PLANT NAME s M ~ / ; :  b u N &  - o p  TEST DATE // - /9-90 
SOURCE NAME 40. I Ebtlk-R - SAMPLE RECOVERED BY s. 
TYPE OF SAMPLE PA mie.,, ~4 74- PARTICULATE ANALYSES e y  s. M a  < / 

S A M P L E  RECOVERY 

CONTAINER LIQUID LEVEL 
N 0. MARKED R U N  NO. 

1 fiiL7& 2857 

- 3 L 1 L n - X  ai60 
-4axkUw 

p. d / 

PW L, 

3 F(L7c2h- a w o  

ACETONE/WATERBLANK 
( C I R C L E )  

FILTER BLANK 

COLOR 

SILICA GEL 
RUN NO. CONTAINER FINAL W T  INIT. W T  N E T  WT. 

NO. ( 9 )  ( 9 )  (PI 

COMMENTS 

COLOR 

200.0 

200.0 

200.0 

200.0 

200.0 



/ /  i 

I I  

STANDARD METER CALIBRATION 
Meter Number 1040616 

Air Consulting and Engineering, Inc. (ACE) uses a dry gas meter f o r  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: 

Y a x Y s = Y  

Ya = actual ratio of field meter to standard meter 

Ys = ratio of standard meter to wet test meter at a given 

Y = corrected ratio of field meter 

flow rate (from Calibration Curve) 

The dry standard meter was calibrated on November 23, 1990, and is checked 
and/or recalibrated at least annually. 



STANDARD METER CALIBRATION CURVE 

METER S E R I A L  NO. 1040616 (SOUTH) 
I 

I NOVEMBER 23, 1990 

AIR CONSULTING 
and 

ENGINEERING 
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APPENDIX E 

PRODUCTION RATE 

CERTIFICATION 



$ 
BOILER OPERATION PARAMETERS 

BOILER NUMBER / - 
OIL METER FACTOR 

SCRUBBER (SI PRESS. DROP$<, Kgcf'J) 
SCRUBBER(S) GPM , 

Ph(if applicable) , 

DATE l f l J b /  _____--___ /9 _______- - 9 -_---_ 0 ..- 
STEAM INTEGRATOR FACTOR--/(: o o 
OPERATOR SCRUBBER<S)HBO LEVEL ' , ' 

- 

,I 



BOILER OPERATION PARAMETERS 

BOILER lUUMBER__f 

OIL METER FACTOR 0 .  - DATE 
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APPENDIX F 

PROJECT PARTICIPANTS 



ACEI: 

STEPHEN L . NECK, P . E. 
---__--_____ 

GERARD GAUTHREAUX 

SCGCOF: 

JOSE ALVEREZ 

I 
1 -  ------------ 

I BLAS MARIN 

PALM BEACH COUNTY: 

PROJECT PARTICIPANTS 
- ~ .- 

FIELD TESTING 
REPORT PREPARTION 

FIELD TESTING 

PROJECT COORDI NATOR 

TEST COORDINATOR 

AJAYA K. SATYAL TEST OBSERVER 




