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1.0 INTRODUCTION

On November 14, 1991, Air Consulting and Engineering, Inc. (ACE), conducted
particulate emission testing on the Wet Scrubber Outlet of Boiler 1 at Sugar
Cane Growers Cooperative of Florida (Sugar Cane Growers) located in Belle
Glade, Florida.

Testing was performed to demonstrate compliance with the current Florida

Department of Environmentai Regulation (FDER) operating permit.

United States Environmental Protection Agency (EPA) Method 5 was utilized for

the emission testing.

Mr. Ken Tucker of the FDER observed a portion of the testing.

Mr. Blas Marin of Sugar Cane Growers coordinated testing and provided

production data.




2.0 SUMMARY AND DISCUSSION OF RESULTS

Boiler Number 1 demonstrated compliance with the permit conditions.

Table 1 is a summary of the emission results and flue gas parameters.

Particulate emissions averaged 31.85 pounds per hour {Ilbs/Hr} and 0.157 pounds
per million BTU (Ibs/MMBTU) which is within the ailowable emissions of 46.61
Ibs/Hr and 0.230 lbs/MMBTU.

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. Residue integrator and oil meter ,

readings were recorded at the beginning and end of each particulate run.




Table 1 Emission Summary
Boiler Number 1
Sugar Cane Growers Cooperative of Florida
Belle Glade, Florida
November 14, 1991

Run Flow Rate Stack Stack Particulate Emissions Allowable Emiggions
Number SCFMD Temp. Moisture lbs/Hr 1bs /MMBTU lbs/Hr 1lba /MMBTU
°F %
1 71488 138 18.1 30.67 0.153 46.06 0.230
2 72996 140 17.9 32.25 0.158 46.81 0.230
3 71447 140 18.6 32.64 0.160 46.95 0.230
AVERAGE 71977 139 18.2 31.85 0.157 46.61 0.230




3.0 PROCESS DESCRIPTION AND OPERATION

The Number 1 Boiler at Sugar Cane Growers is a spreader stoker design used
primarily for residue fuel firing. Supplemental oil firing was also utilized
for the emission test. The boiler averaged 119,273 Ibs/Hr steam production

over the three run test period.

Oil meters, steam integrators, and other production monitoring devices were

rigorously calibrated prior to the production season.
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4.0 SAMPLING POINT LOCATION

The sampling point location (Figure 1) consists of dual scrubber outlet

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 upstream 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 is such that

there was no reason to evaluate the presence of cyclonic flow.
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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 drring
oven for two hours at 105 degrees C, removed and placed in
a standard desiccator containin%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.

2. NOZZLE, FILTER HOLDER, AND SAMPLING PROBE - The nozzle, fiiter
hoider, 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.

3. IMPINGERS - The Greenburg-Smith impingers were cleaned with a
warm soapy water solution 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 sampie
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 |.D. opening..

Sample recovery was accomplished by the foliowing procedures:

1.

2.

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

All sampie-exposed surfaces prior to the filter were washed with
acetone and placed in Container 2, sealed and the liquid level
marked.

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.

The used 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.

2.

3.

The filter was dried at 10% 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.

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.

'(I;h;a used silica gel in its tared container was weighed to the nearest
.1 gram.

10




The total sample weight included the weight of material collected on the
filter plus the weight of material coflected 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 B
FIELD DATA SHEETS
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PRODUCTION RATE CERTIFICATION
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STANDARD METER CALIBRATION
Meter Number 6917351

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 standard meter
Ys = 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.




M}

%Y
18 1
X
>4

1
ki Y

1.0

i
TR i 4#&..::: “”
I
Y

Q.

t il s
LI o

Q0= l

2 CORRELSTICN FACTOR (v)

ANDARD METE

ST

AJF? (:CJBHSLJL]1'Q(5
and :
EPJC;”QEEEIRHQCB

TER CALIBRATION
CURVE

JUNE |1, 1981




Buussuibu mm__

pue )
Bulinsuo {)
6ETT ou0°1 01071 £66°0 GES'0 §66°0 L66°0 66670 6% 0 900" 1 £ ung | )
192 B wmm.c 010" 1 266°0 98’0 L6670 66670 001 60 800" 1 ¢ unyg

0s1'I( 76670 ALV £66°0 geg'0 96670 109°0 86670 0ey"0  S00° I [ uny

W408 A HA0S A HADS5 k HWd0% A HA3S A

Vid,

PR 966°.0 110°1 £€66°0 9£8°0  966°0  666°0  ULOO'T 6220 90071 28exvay

A0 A31vHaIivd

= FAYA e GSLS [ SCTotE[EAE2rb ] HIL'S ore O] €Iis i [ £T-1 L -
B YA AL Q0 R'Z iSO R LS <is T @iL's | LT-| 1"~
£ AL |44 bh& S i LLL'S R LS a'o LT-|L -
= %L G L ST S QTS < bTel | Teial [T C-|%" -
2 % /. A o%l 5 : 190°5 crl ol | TLa = A TN
= ¢ L 2 SAG _|TIg oL | Lvl O ) 1o "5 a5 a DTN i
“) Tl =L a0 VLS ok T bl ook | 0UQ > ol | asct - |2
9 Sy - o Te I o I S S Rl I asi. (| T¢L™ = |5~
A L gL ALY | BCTSEI| S8 | 1 €L/ IeLs 0o _ -
b ¢ L L TORG |B5E L85 | Sohehh | wle = | hRB I A bh ] .
b ‘% L i1l GRS [ SSHTES | LAOLLL)_ TIN'S TEhTIT] BEg)
<l % L L CAe g | RT3 roo TR ki 9 [-0079 Q'Q
‘e | s £l PSS | S e | 9kl A | Ses S 2G5 | 11+¢ 11
o/ | s/ S o85S ek | AT LN £97 = ic [ 809 ~
! DL ya (19> g77C 58| Sov T e S S(7 = Q'Jd
e o m: m: TN VILINI HY "<
NIl dW3il dinil ;
Y313W SYD 01S 'IANICA SY9 HILIW 1531 13M "IWNT0A SVO

do m / IYNIYYIANIL HILIWOWHIHL SSVYID WLSY /de L 3uN1vHIJWIL HILIW Sv2 AI1S

‘BH W lﬂ.@ﬂl_ 34NSS3IUd JIHLIWOHYE % < H38WNN TVIH3IS ¥313W
-
BH WIS 7 P WA 0e0 (i M3HD WY 3T : G -11-9 3iva

NOILYHEITVD Y3 LIN dUVANVLS ONIYIINIONT 8 ONILINSNOI dIV




i I\\;\Sﬁﬁm Nb % A8 03LYHEITYD

NOILVHEAITVD Y3LIW TIVANNY

YOOI €66°0
010 T 2FO'2
800° 5 .
cmm.h wmwm Mmc.n 020°1  LZo'?
€66°0  F66°0 88°0 6660  9L0°C
6660 9660 62L°0 100t  8Ko°7
€001 8660 0£9°0  £00°I  gro'T
1€0° [ 000" 1 916’0 Goo"T 9802
. i 99€°0  Te0°l  930°2
WIS A (ECAREL!
sl s| tu| ba bor's | rhibib|Qsbeib| 1$$°S |bse 7/a/ | 8oe'coai| O'h Lk
L.l & Qb b% kum.o I L 1b TRITL0L cue Q| opL 900/ LLE aod/ of Kg&-
Ll b Ls| 8% | be27 0oz 06| erseou| 2929 |Likrooailoe? ebb | 0T [£T%
~| Tl L& gg | bSi'L | ¢Ts 00b| KoL THEL S bl'L|ogqshp |[SEES3L| ST |41~
Y1 W LY 78 308G | LhS'h38| bEL' 88 oh$'S | SA5LLL| Aol It ol (I~
Sy Sy 8 1 LA cs8h'S | bsTobg| 9L hes| 059 S | 19ethh 189 °LLb|l s |90
{eminuy) 3 e e 1 Al QHY HY
R v ua13n ¥3LIW Wwniov TYNI4 WILINE YhLoV vNId viLINI LT 3
PTEN awal
H313W SVO ANO 'IWNTOA SVO ¥3LIW OMVONYLS ‘IWNTIOA SVO
3538 JYNLVHIIWIL HILIWOWHIHL SSVID WISY/45™ | g JUNIVUIIWIL HILIW §VO ANO
S T g 3unssaud nIu13WOHVE ™ Y3EWNN X0 ¥3L3W
By .sI\WE\IIIE w42 cDo@ #2I3IHD Mv3I aUI_J_ —9) 3va
ONIYIANIONT 8 9NILTNSNOD diV




GLED PPLT 50071 T30 S39UMINY

oo - Buusasuibu |
GLET0 QET L SO0 L £330 “ Dcm_ﬁwco“
RLE O vov o SO0 L o Pt .h_
LLETD ST T S00°1 570 lzal.m |||||
e e asw T wme L v

4 QuYaNILE R lm\.\ﬂ.ﬂ\q 7 5 :A8 03LVYBITYD

Pél st ,Mm 95506 | 29518 ceeghg| LS| eclrip| EliErh| 0T T
& - L

Lo | 77908 JpepTtAT | UL 507

::_f"‘
[
Yo
¢

A2 AV T R A

L | oros/ 409 _ 05 A/ | | 7 |8
y Lz 3 Tl Al RAC AT | ee LRSS & 55 0/A Q369 Tl
o —
1) 1)
B4 ul (el M3LIN [ HILIW . N1 IYILING b NI iLINI gHD SHY
wnnowa | awil | a0 20 | odvonvis wnLov TonLov 39VH3AV
XYW PEN dw3l
H3L13W SVO ANG ‘IWNIOA SYO 43L3W ONVONVLS 'JWNI0A SV
4o 52 JWIL HILAW / He

IW.leu»mEoEmw:p SSV19 WLSY &lﬂﬂlmi:ooozmuxw /35 (157 Y3L3WOWH3IHL SSV19 WISV
T T e 9d H313WOHVE 30V BH .c_j\ DG 9d 30IAY3S LHOINA
HIBWNN HIL3IWOBAdD S5 AIFBUNN 31dNOJ0WHIHL ¥ —304N0S - R TR Wy ¢ = LNIIND
% AL 77V o vﬁw u\t?uﬁ cq& DV ) IONS
by w Chd WD OO U MNOAHD Mv3AD

II|_-...|mmeDz X0B H3L3W Amulmaﬁ !\~ 31va
NOILVHEITIvVO 1S3l 150d oul ‘ONIY3I3NIONT 8 ONILINSNOD dIV




% G'1S 0O 209 + do dW3L 33d
(2095 + 4o GW3IL UILIWOHA) — (,09b + do WAL 33¥) vd3

JON3YIFIGQ oG WNWIXVW -¥30ad

NJ.Q Jll \V\n\.m \m \.vM N3AO LOH
Q .Q |1|Q..|i. MM %% AINIISWY
“Q ...|||\|......| \\U N\ﬂ HLivE 321
AON3Y34414 JON3Y3 3310 {do) {do) AMNDOYIW SBN HIIM {Ad123dS)
4AN3DY3d 334934 H4313NW0YAd HILIWOWHIHL SSVY19 324NOS

Qm \.\ IQ\ Jiva

wlv:W\.\.Q H438WNN H3L3WO0HAd

C oz

NOILvH811vD ¥31L3NO0HAd ONI ‘ONIYIINIONT 8 ONILTINSNOD dIv




,08Y + do dW3L 334
HI13N0UAd ] — (=00F + do BWIL H3Y) vda

kG ool
> roocv 4+ do dW3IL

25N3HI 4410 «8 WNWIXYW -¥30

1 A8 Q3LvHEITVI

||N|u4%|\ / 2/>5 RVLES N3AQ 1OH
YY) J £ £ £4 ANIIENY
£7°0 - 7 S A Ay Hivea 30t
ERLELEEELY ERLELEEELLC (do) (do) ANNOHIW HLIM (A4103dS)
1N30¥3d 334030 HILIWOHA Y¥3ILIWONHIHL SSVTO WISV 3734N0S
NOILVHEITVD 31dNOOOWHIHL
O & @3¥INDIY NOILVHBITVD SVM
TZs ‘a w77 M w Z7ey] o
urze/s1> /800> Ul 3700 Quis ¥ = M
uigs1>/2e0> VUt 6 £0( AUtV - z
.nm+om~u.=_\|.«|wd|.\|n< ° \ =0 o.IIINﬂ.ln>
(o820 / %9 o8 o 17 < 19400151 0 0 :In “(e0! o Y « o
O 039VWYA SONINIJO 38N1 104ld IHY S5 A q3A37 A18W3SSY 38nL 1041d S!

agnl 10lid

38

Q31vH817v0 31V0

/A4

NOILvy8ITvo 38nt 10lid

ONI ‘ONIYI3NIONT 8 ONILTINSNOD dIV




W
i

4.4

oo R

& X0 — 7.4t PRABE (S-ma FARNUP) \ & 70 e 111, PSCEE {10-nin ¥ARMUP  —
7 w
Eawol Z EREY .
- o
S .l METIRCF 7| Sml
3 p! z INLET, 29 °F
wd Ay -
= 100 fm HLET ANBIEXT, =m0 HLET AMBIET, —-
o 4 " f':'.' INLET. 19 9F o
2 90— WLET, 18008 — 29— _ —
=SS N TR U U N S B S N T T U N K A
8 o 8 & 0 0 2 % =) 10
POWERSTAT SETTING. 2 POWERSTAT SETTING. 2
160 - %0 _ ‘
oot b e | 0L e
e Mo <t PROBE (10-nia NARMUP} ,é;:m | gt PR0BE {15-ais HARMUP)
u -—
£ =g
=5 E
S x| — . Emi— : i
§ INLET, 250 °F - INLET, 2 °F \
T | =g — \ \ —_—
1) — —
=R INLET AMBIEAT, Zwo L NLZS m“‘}f:‘e”-_,
= 7 T u Va : \
2 . {NLET, 150 OF t ' = @ INLET, 14 °F
a .g o E - van— —
Sl ] I
a ) ) u a 3 Q 2 7
FOWERSTAT SETTING. % SQWERSTAT SETTING. 2

15

—

li\ll'l-\

7-1 PROBE (1S-nis YARMUPY

"

INLET, 10 °F

P

PRODE DUTLET TEBF

N
2 ) 53
POWESSTAT SETTING. 2 t

o B
1t

PERATURE, °F
s g #H
T T T T ]
IO N O |

NOTE: Fiaw tata hetd czaswat a8 052 0% sangein How rate Tas little sifze: an prode lemgersture,

Frope Bmoaritures. . ll
1
1
|




AIR CONSULTING AND ENGINEERING, Inc.

SAMPLE RECOVERY AND CHAIN OF CUSTODY
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PROJECT PARTICIPANTS




PROJECT PARTICIPANTS

AIR CONSULTING AND ENGINEERING, INC.

Stephen L. Neck, P.E.
Project Manager
Field Testing

Gerard Gauthreaux
Field Participant

Christy Neck
Laboratory Analysis

Dagmar Neck
Report Preparation

Candace V. Taylor
Document Production

SUGAR CANE GROWERS

Jose Alvarez
Test Coordinator

Blas Marin
Test Coordinator

EDER

Ken Tucker
Test Observer

Sterling Jordan
Test Observer
PALM BEACH COUNTY

Jeffrey K. Koerner
Test Observer

David Brown
Test Observer
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