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1.0 INTRODUCTION

Cn March 5, 1992, Air Consulting and Engineering, inc. {ACE), conducted
particulate testing on the Wet Scrubber Qutlet of Boiler 5 at Bryant Sugar
Mill, located in Bryant, Florida.

Testing was performed to demonstrate compliance with the current Florida

Department of Environmental Regulation (FDER) operating permit.

United States Environmental Protection Agency (EPA) Method 5 (particulate)

was utilized for the emission testing.
Mr. Sterling Jordan of the FDER observed a portion of the testing.
Mr. Peter Barquin of U.S. Sugar Corporation {U.S. Sugar) served as project

director and Mr. Augusto Blanchard coordinated testing and provided the

scrubber data.




2.0 SUMMARY AND DISCUSSION OF RESULTS

Boiler Number 5 demonstrated compliance with the permi‘f conditions.

Table 1 is a summary of the emission results.

Particulate emissions averaged 58.70 pounds per hour {lbs/Hr} and 0.109 pounds
per million BTU (Ibs/MMBTU) which is within the allowable emissions of 80.86

ibs/Hr and 0.15 Ibs/MMBTU.

According to permit conditions the maximum allowable emission rate is 87.5

ibs/Hr.
No oil was used during compliance testing.

Complete emission summaries, field data sheets and laboratory data are

presented in Appendices A, B, and C, respectively.

Production rate summaries are provided in Appendix D. This data was obtained
from control room recordings of steam flow, temperature, and pressure as well
as feed water temperature and pressure. Steam integrator readings were

recorded at the beginning and end of each particulate run.




Table 1 Emission Summary
Boiler Number 5
U.S. Sugar Corporation - Bryant Mill
Bryant, Florida
March 5, 1992

Allowable

Run Particulate Emigsion Particulate Emission
Number Time lbs/Hr lbs /MMBTU lbs/Hr lbs /MMBTU

1 0806-0908 |60.76 0.114 80.12 0.15

- -

2 0949-1051 0 “'58.05 0.109 80.18 0.15

3 1221-1323 ‘jj’.’ 58.70 $7.3° 0.109 015"} 80.86 0.15

AVERAGE =--- ¥ 7 58.70 0.109 .30\ 80.86  0.15

1bs/MMBTU = 1bs /Hr
Fuel Heat Input (MMBTU/Hr)




3.0 PROCESS DESCRIPTION AND QPERATION

The Number 5 Boiler at U.S. Sugar's Bryant plant is a vibrating grate stoker
design used primarily for bagasse fuel firing. Supplemental oil firing was
not used during the emission test series. The boiler averaged 242,174 pounds

per hour steam production over the three run test period.

~ Steam integrators and other production monitoring devices were rigorously

calibrated prior to the production season.
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4.0 SAMPLING POINT LOCATION

Figure 1 is a schematic of the exhaust stack with sampling point locations.
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5.0 FIELD AND ANALYTICAL PROCEDURES
5.1 Particulate Matter Sampling and Analysis--EPA Method 5 (Glass Probe)

Particulate matter samples were collected by the particulate matter emission

measurement method specified by the United States Environmental Protection

Agency. A schematic diagram of the sampling train used is shown 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" filters were placed in a drying

oven for two hours at 105 degrees C, removed and pfaced 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 weight.

NOZZLE, FILTER HOLDER, AND SAMPLING PRCBE - The nozzle, filter
holder, and sampling probe were washed vigorously with soapy
water and brushes, rinsed with distilled water and acetone, and

dried prior to the test program. All openings on the sampling
equipment were sealed while in transit to the test site.

IMPINGERS - The Greenburg-Smith impingers were cleaned with a
warm soapy water soiution and brushes, rinsed with distilled
water and acetone, and dried. The impingers were sealed tightly
during transit.

TEST PROCEDURE

Prior to performing the actual particulate matter sample runs, certain stack

and stack gas parameters were measured. These preliminary measurements
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included the average gas temperature, the stack gas velocity head, the stack
gas moisture content, and the stack dimensions at the point where the tests
were being performed. The stack gas temperature was determined by using a
bi-metallic thermocouple and calibrated pyrometer. Velocity head measurements
were made with calibrated type "S" pitot tube and an inclined manometer.
Velocity head measurements of 0.05 inches H20 or less were measured utilizing

a micromanometer.

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 and downstream from flow disturbances.

Each particulate matter test run consisted of sampling for a specific amount

of time at each traverse 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 making the test run. The stack gas

temperature was also measured at each traverse point. Nomographs were used to
calculate the isokinetic sampling rate at each traverse point during each test

run.

The gases sampled passed through the following components: a stainless steel

nozzle and glass probe; a glass fiber filter; two impingers each with 100 ml




of distilled deionized water; one impinger dry; one impinger with 200 grams of
silica gel; a flexible sample line; an air-tight pump; a dry test meter; and a
calibrated orifice. The second impinger had a standard tip, while the first,

third, and fourth impingers had modified tips with a 0.5 inch 1.D. opening.

Sample recovery was accomplished by the following procedures:

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

2. All sample-exposed surfaces prior to the filter were washed with
acetone and placed in Container 2, 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 in the stack gas and
then discarded.

4. The used silica ge! 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 dried at 105 degrees C for three hours, desiccated
for a minimum of one hour, and weighed to the nearest 0.1 mg. A
minimum of two such weighings six hours apart was made to determine
constant weight.

2. The acetone from Container 2 was transferred to a tared beaker and
evaporated to dryness at ambient temperature and pressure,
desiccated for 24 hours, and weighed to the nearest 0.1 mg. A
minimum of two such weighings six hours apart were made to determine
constant weight.

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

10




The total sample weight included the weight of material collected on the
filter plus the weight of material collected in the nozzle, sampling probe,

and front half of the filter holder.

DATA

The field data sheets, calculation sheets, and nomenclature definitions are

included in the appendices of this report.
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APPENDIX A
COMPLETE EMISSION DATA
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APPENDIX C
LABORATORY ANALYSIS
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APPENDIX D
PRODUCTION AND BOILER DATA
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AIR CONZULTING & ENGINEERING, INC.

tmriem b o o TT e 2w R
C»'_'I'u._-n-_-“t-: cmission Data

FLANT . . =, SUGEAR CORFORATION DATE: 2—-0B-92
LOCATION:. BRYANT, FLORIDA RUN NUMEBER 1
SOURCE NUMEBER 5 EQILLER, SCRUEBEBER OUTLET TIME: QDOZ-313
TIME INTERVAL— == — e e e e e e 7O MINUTEZS
GIL.
FInNaAL DIL-————rmm e e e e 0
EEGIN OIL )
FACTOR = e e e e et e e e e e e e e 1
STEAM!
FINAL STEAM-———— e e e e e n gl e
EBEGIN =STEAM e 2T
FACTOR= === = e e e - 2800
TEMPERATURE SO0 DEGREES F
FRESSURE==w—— e e e e e e e =ho FSIG
: 271 P2IA
FEEDWATER:
TEMFERATURE————=——— e e e e e — a0 DEGREEZ F
FRESSURE 1260 PRIG
1275 FSIA
HEAT INFUT:
ZTEAM=————————— — - .7 BTU/LE
FEEDWATER .8 BTU/LE
NET STEAM=——————m et e e 12241 BTU/LE
STEAM RATE 240000 LE/HR
EOILER EFFICIENCY—————m———— e ——— BS .0 %
TOTAL FUEL HEAT INFUT R34.15 MMETUR
STEAM CALIERATION FACTOR-——————m———— 1.00
QI e e e e e e e e Q.00 GPH
OIL 150000 BETU/GAL
TOTAL HEAT INFUT (OIL)————————————— Q.00 MMETUH
TOTAL HEAT INFUT (NON-OILD EZ4 15 MMETUH
ALLOWRAEBLES!
ALLOWAEBLE EMISESION (OJL)——————mm—m 0,10 LE/MMETU
ALLDWAELE EMIZZION (NON-QILD 018 LE/MMETU
TOTAL ALLDWAEBLE EMISZION-—————————— 2012 LE/HR
TOTAL ACTUAL EMISSION 0, 7a LE/HR
TOTAL ALLOWAEBLE EMISSION—-—————~———~ O.150 LE/MMETU

TOTAL ACTUAL EMISSION ' O.114 LEB/MMETU
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AIR CONSULTING & ENGINEERING, ITNC.
Complete Emissicn Data

FLANT : 5. SUGAR CORFORATION DATE: —05—52
LOCATION,: EBRYA&NT, FLORIDA RUN NUMEBER e
SOURCE ! NUMEER 5 EOILER, SCRUEBEER OQUTLET TIME: OE47 1087
TIME INTERVAL-———m=—————m o —— 70 MINUTES
GIL:
FINAL OlL——memme e e —— o
BEGIN QIL &
FOlTOR-————— e e e e e i
ZTEAM:
FINAL STEAM=————— e e e e i —
EESIN STEAM
FACTOR-—————— e e
TEMFERATURE DEGREESZ F
FREZZURE-——————m——— e FeIG
: FEIA
FEEDWATER:
TEMPERATURE-————————— e 260 DEGREES F
FREZZURE 1280 FPZRIG
12758 FsIA
HEAT INFUT.
ST EAM e m e e e e e e .5 BTU/LE
FEEDWATER B BTUSLE
NET ZTEAM=——m—w— e e e e — .3 BTU/LE
ZTEAM RATE 240000 LE/HR
EOILER EFFICIENCY—mm——————mm e 55,0 %
TOTAL FUEL HEAT INFUT BZ24 50 MHMETUH
STEAM CALIBRATION FACTOR——————————=— 1.00
Ol —— e e e e e e 0,00 GPH
OI1L 150000 EBTU/GAL
TOTAL HEAT INFUT (OIL)——————————e 0. 00 MMETUH
TOTAL HEAT INPUT (NCN-OILD EZ4, 50 MMETUH
ALLOWAEBLES:
ALLOWABLE EMIZZION (OIL)——————————— 0,10 LE/MMETU
ALLOWARLE EMIZZION (NON-0OILD .75 LE/MMETU
TOTAL ALLOWAEBLE EMISZION—-—————————— =0.13 LEB/HR
TOTAL ACTUAL EMISZION 53,08 LE/HR
TOTAL ALLDOWAERLE EMISSION—-——--————— O 150 LE/MMETU

TOTAL ACTUAL EMIZZION

LE/MMETU
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F'LAI‘-JT_\ASSC._:_&L%Q&(L___,______“__-,__,_
DATE__ J-NS-9 8. RUN NUMEER__O~ __
STEAM INTEGRATOR FACTOR RS0

OFERATOR SIGNATURE

EQILER NUMEER S

OIL METER FACTOR__AlD Ofbe . __

e e bt s s et st i e i, e
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AR CONZULTING & ENGINEERING, INC.
Complets Emigsion Data

FLANT: U 5. sUGAR CORFORATION DATE. IZ—-05-92
LOCATION: BRYANT, FLORIDA RN MNUMBER =
SZ0URCE: MUMEER 5 BOILER, SCRUBEER OQUTLET TIME, 1220-1239
TIME INTERWAL —m e — o s s o m e e o me e 29 pMINUTES
OIL: .
FINAL DIlL————r— e e e e e Q
BEGIN OIL )
F R T L) e wem e om s e o o e e e e e — e 1
STEAM:
FIMAL STEAM— - e i e e o e e e — o=t SR
BEGIN ZTEAM mEeE4me
FACTOR—— e o e it e e e e e ZRO0
TEMPERATURE S00 DEGREES F
FRESEURE —— s m e — e e e e e e — — e — — 250 PSIG
Zeh FEIA
FEEDWATER.:
TEMFERATURE == m—me—— e e e e e — ZE0 DEGREES F
FREZSURE ToEO FSIG
1275 F2IA
HEAT INFUT:
ETEAM———— e e e e e — — r BTU/LE
FEEDWATER . BTU/LE
MNET STEAM-——— s e e e e e e e e i e e . BTU/LE
STEAM RATE * LLE/HR
EQILER EFFICIENCY ———w———— e %
TOTAL FUEL HEAT INFUT MMETUH
STEAM CALIBRATION FACTOR--—————————
) e e e e e i e i e 0L 00 GFH
OIL TEO000 BTU/GAL
ra
TCTAL HEAT INPUT (QIL)—————————m—e O.00 MMETUM KJ\’
TOTAL HEAT INFUT (NONM-OIL) EAZ 44 MMETUH gB\p
ALLOWAEBLES: .
SLLOWAELE EMISSION (OIL)———-————mm— 0,10 LE/MMETU
ALLLOWAEBLE EMISZION (NON-CILD O15 LBEAMMETU
TOTAL ALLOWABLE EMIZSION——————w—— 227 LE/HR
TOTAL ACTUAL EMIZSION 57 .30 LE/HR
TOTAL ALLOWABLE EMISSION-————————=—- 0150 LE/MMETU

TGTAL ACTUAL EMIZSION G104 LE/MMETU




EQILER OFEZRATION

FLANT_MGSSC- BRyANT

paTE__ OJ~05 -2 _Run NuUMEER__3

STEAM INTEGRATOR FACTOR___ 3500

OFERATOR SIGNATURE

EOILER NUMEER

FARAMETERS

OIL METER FACTOR__ A .Of b ____

SCRUBEBERES )Y FRESS.DROF
SCRUBEERCS) GFM

o ———tt e s e

INITIAL INTEGRATOR d__%_b%__‘j_g&u_ FINAL INTEGHF\TDR__%_()%_SLE)__
N S - V- Yo S RN I
{TIME oIL ; STEAM ; FEEDWATER

"""" TMETER CES FLOW | TEMF. | FRESSURE TTTTTEMF. 1 FREZZURE
;1 meADING f | f

000 03944 i 3¥5 i _Gopi. §40 i 2l i 126D
RS 295 900 %50 i A | 1ALO
250 Qeg 1 00 Reo i ded i Bbo
[ AL S QYL 1 9001 Q39 i _Qbo 1o
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APPENDIX E
QUALITY ASSURANCE




STANDARD METER CALIBRATION
Meter Number 1040616

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: )

Ya X YS =Y
Ya = actual ratio of field meter to.standarﬂ meter
Y =

s 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 June 11. 1991. and is checked and/or
recalibrated at least annually.
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PRODE OUTLET YEEPERATURE, °F
7

R

34t PROSE (S-nin FARNUP)

IHLET, 223 °F

b

19—

418, PR0BE {1g-nin ¥ARMUF)

INLET, 252 °F
\

[ T

100 L IHLET AUBIENT, __| 100 | INLET AMBIEAT,
7 a °Ff 7 80 9F
@l mueT, 1 0F — gl MLETIR°F '
0 | I A T I " | I
0 p| P & 9 0 ) Q
PGWEASTAT SETTING. % POWERSTAT SETTING. %
19 =0 .
w T l g- I A
o N0 L &+t PROGE (10-min YARMUP) ;0 L gt PROBE (15-vin YARMUP)
W =
= St
S PR
o= Sk
o 20— 10 b
§ IHLE =
15 e g LI S
- =
S g L INLET AMBIENT, _ | Swo L.
:‘: N noF w
S | INLET, 150 9F | S0l INL
E ™
S T N T N I U S
0 W 23 P 2

<0
POWERSTAT JE7TING.

-l
iz

POWERSTAT (ETTING. 2

.g.

PERATHRE, °F
g W

5
I

18
l

PRNBE OUVLET TER
a8

L=

T T e T
7+it PROBE (1S-nia YARMUP)

IHLET, 199 °F
\

\NLET AMBIEXT, __|
{1
INLET. 150 °F us

I R S O N B

HOTEZ: 7iew rata heid censtane 38 0.7%: $9% sange ilaw rate tas little etlecs an prode lemperature,

3 4 ] th ]
POWERSTAT IETTING, <

Frooe lemoeratures.
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AIR CONSULTING AND ENGINEERING, Inc.

SAMPLE RECOVERY AND CHAIN OF CUSTODY

TYPE OF SAM

PLANT NAME.LL;L&A&QAL.&%MTEST DATE 3-5-92
SOURCE NAME‘% SAMPLE RECOVERED avMMMﬁ
PLE M

PARTICULATE ANALYSES av_c_._\zgg&,

SAMPLE RECOVERY

RUN NO. CONTAINER  LIQUID EEVEL  coLor  COMMENTS
/ 1072 = pxBlaek
/ S-4 v _edian
2 1671 — L Blaok.
2 5 W/ o g
> 1070 - O Bloek_
> S 3 v L

(g 5994 _Clal

IRCLE) -
FILTER BLANK 1060 il _LAP_’C_U&
SILICA GEL
CONTAINER FINAL WT. _ INITWT. NET WT.
RUN NO. o) ) (o) ) COLOR

1 2% 2062 2000 (.2 bl
2 (s 21 .0 2000 1.0 8
3 129 20L.1 2000 (- | b

_ 2000

200.0

200.0

200.0

200.0




APPENDIX F
PROJECT PARTICIPANTS




PROJECT PARTICIPANTS

AIR CONSULTING AND ENGINEERING, INC.
Stephen L. Neck, P.E.
Project Manager

Gerard Gauthreaux
Field Testing

Early McFarland
Field Testing
Christy Neck

Laboratory Analysis

Dagmar Neck
Report Preparation

Candace V. Taylor
Document Production

U.S. SUGAR CORPORATION

Peter Barquin
Project Director

Augusto Blanchard
Project Coordinator

FDER

Sterling Jordan
Test Observer

PALM BEACH COUNTY

Raisa Neginsky
Test Observer

David Brown
Test Observer






