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State of Louisiana . R

Department of Environmental Quality

M.J. "MIKE" FOSTER, JR. J. DALE GIVENS
GOVERNOR SECRETARY

Mr. Dallas Safreit
US EPAMDI14
Research Triangle Park, North Carolina 27711

RE: Compliance Test, Domino Sugar, Louisiana
Dear Mr. Safreit:

The Louisiana Department of Environmental Quality received a request from you to forward a
copy of the test report from Domino Sugar to include in your study. Enclosed in that copy. If
you have any questions, please feel free to contact me at 504-765-0168.

Sincerely,

%V"”L CW/Z'LOZZ

Jim Courville, PE
Engineering Section

JC/eaa

OFFICE OF AIR QUALITY P.O. BOX B2135 BATON ROUGE, LOUISIANA 70884-2135
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EMISSION TEST REPORT CERTIFICATION

for

DOMINO SUGAR CORPORATION
CHALMETTE REFINERY

EMISSION COMPLIANCE TESTS

CHAR DUST COLLECTOR #1 and
#4 ACM MILL EXHAUST

JANUARY 27-28, 1997

Testing conducted by :

EMISSION TESTING SERVICES, INC.

I certify that I have personally examined and am familiar with the information
submitted herein, and based on my inquiries of those individuals immediately responsible for
obtaining the information, I believe the submitted information is true, accurate, and complete.

/\7%,7%% 7/ () &

Terry K, Ke¥in Thibodeaux
Domino Sugar Corporatlon Emission Testing Serv1ces Inc.
Plant Representative Project Leade

Gipéon

Emissio Te%zg Services, Inc.
Manager
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CONTACT REPORT--MRI Project No. 4604-04

From: Brian Shrager, Environmental Engineering Department
Date of Contact: May 8, 1997
Contacted by: Telephone

Company/Agency: Domino Sugar Corporation
7417 North Peters Street
Arabi, LA 70032-1598

Telephone Number:  (504) 271-5331

Person(s) Contacted/Title
Mr. Terry King

CONTACT SUMMARY: Mr. King was initially contacted in April 1997 to obtain process data for a test
report that was supplied to EPA by the State of Louisiana Department of Environmental Quality. During
the initial conversation with Mr. Tom Lapp of MRI, Mr, King stated that process data are not available for
one of the sources, the confectioners sugar mill, that was tested. He also stated that he may be able to
track down process data for the char dust collector emission test. Mr, King left a voice mail today stating
that during the emission test, 15401.1 Ib/hr of char went past the char dust collector. I called Mr. King
back for clarification of the process and process rate, and he stated that the process rate represents the
amount of char (that has come out of the kiln) transferred from a bucket elevator to a belt conveyor. The
process that was tested is basically a conveyor transfer point, and does not include any kiln emissions. The
belt conveyor conveys the char back to the filters that are used in decolorization.
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I. INTRODUCTION

Emission Testing Services, Inc. (ETS) was contracted by Domino Sugar Corporation to
conduct emission testing at Domino Sugar Corporation's Chalmette Refinery. Emissions from
the Char Dust Collector #1, source ID 028-74; and #4 ACM Mill Exhaust, source ID 016-74
were tested to determine the rate of particulate emissions. Tests were conducted to
demonstrate compliance with permit number 2500-00009-03 issued by the Louisiana

Department of Environmental Quality (LDEQ).

Particulate emission rates were tested using EPA Method 5. EPA Methods 1 - 4 were
used to determine the number and location of sample points, and the velocity, moisture,

molecular weight, and volumetric flow rate of the stack gas.

The emission test team consisted of Kevin Thibodeaux, project leader, and a test crew
consisting of Ryan Deaville and Jeff Savoie. Terry King represented Domino Sugar
Corporation and coordinated testing with plant operations. The LDEQ was not represented on-

site during the tests.

Emission tests on the Char Dust Collector #1 were conducted on January 27, 1997.
Emission tests on the #4 ACM Mill Exhaust were conducted on January 28, 1997. Three, 1-hr

test runs were conducted on each source.




II. SUMMARY

Emission tests were conducted on the Char Dust Collector #1 on January 27, 1997,
Results of the tests indicate that particulate emissions are in compliance with permit limits.
Particulate emissions averaged 2.000 1b/hr which is lower than the permit limit of 2.2 1b/hr.

Test results are presented in Table 1.

The #4 ACM Mill Exhaust was tested on January 28, 1597. Results of the tests
indicate that particulate emissions are not in compliance with permit limits. Particulate
emissions averaged 0.449 lb/hr which exceeds the permit limit of 0.04 1b/hr. A summary of

test results is presented in Table II.

During tests on the #4 ACM Mill Exhaust, test personnel noted a residue buildup on the
inside walls of the stack which reduced the stack ID. This did not have an affect on the
particulate emission tests. A physical obstruction blocked one test port however, which
resulted in a modification of the test method. Samples were collected from only one test port
with samples collected from four traverse points while traversing into the stack and then from

four points while traversing out of the stack.

EPA methods were used to determine all pollutant and stack gas data. All deviations

from the test methods and unusual conditions have been noted above.




TABLE I
EMISSION TEST RESULTS SUMMARY

DOMINO SUGAR CORPORATION
CHALMETTE REFINERY

CHAR DUST COLLECTOR #1
(source 1D 028-74)

Permit Limit
PARAMETER Max./Avg. RUN 1 RUN 2 RUN 3 AVERAGE
DATE 1-27-97 1-27-97 1-27-97
TIME 1102-1205 1241-1342 1415-1517
PARTICULATE®"
grain/dscf 0.00533 0.02928 0.33309 0.12257
Ib/hr 2.372.2 0.083 0.459 5.458 2.000
STACK GAS
Oxygen, vol % 20.9 20.9 20.9 209
Carbon dicxide, vol % 0.0 0.0 0.0 0.0
Temperature, F 74 74 78 75
Moisture, vol % 2.24 2.23 1.78 2.08
Velocity, ft/sec 10.13 10.26 10.72 10.37
Flow rate, acfm 1869.6 1894.3 1979.0 1914.3
dscfim 1812.5 1827.1 1911.5 1850.4
(1) Particulate samples were collected isokinetically to avoid bias due to particle size and density. The degree of which

the actual sampling rate devialed from the ideal isokinetic sampling rate has been reported as a percentage of the
ideal rate - 100% being ideal. The range of acceptable deviation is 90% to 110%. Sampling rates during the tests
were; Run | - 89.43%; Run 2 - 98.92%, Run 3 - 86.57%.




TABLE 11
EMISSION TEST RESULTS SUMMARY

DOMINO SUGAR CORPORATION
CHALMETTE REFINERY

#4 ACM MILL EXHAUST
(source ID 016-74)

Permit Limit

PARAMETER Max./Avg. RUN 1 RUN 2 RUN 3 AVERAGE
DATE 1-28-97 1-28-97 1-28-97
TIME 0907-1007 1051-1151 1228-1328

PARTICULATE"

grain/dscf 0.08978 0.02165 0.013%4 0.04179
Ib/hr 0.04 0.949 0.242 0.156 0.449
STACK GAS
Oxygen, vol % 20.9 20.9 20.9 20.9
Carbon dioxide, vol % 0.0 0.0 0.0 0.0
Temperature, F 121 122 118 120
Moisture, vol % 8.47 1.67 1.69 3.94
Velocity, ft/sec 41.14 40.37 40.23 40.58
Flow rate, acfm 1484.2 1456.5 1451.5 1464.1
dscfm 1233.5 1305.2 1307.9 1282.2
(1) Particulate samples were cullected isokinetically to avoid bias due to particle size and density. The degree of which

the actual sampling rute deviated from the idéal isokinetic sampling rate has been reported as a percentage of the

ideal rate - 100% being ideal, The range of acceptable deviation is 90% to 110%. Sampling rates during the tests
were; Run 1 -94.55%; Run 2 - 97.12%, Run 3 - 98.77%.




QUALITY ASSURANCE/ QUALITY CONTROL

Test results have been validatéd by following rigorous quality assurance (QA) and
quality control (QC) programs. These programs ensure that the test data are representative of
the source conditions by verifying the completeness, accuracy, and precision of the test data.
QA/QC functions cover all aspects of the test including field testing, sampling, and analysis,

sample transport and laboratory analysis, and data processing and reporting.

Emission testing at Domino Sugar Corporation included a series of QC functions. All

QC functions were completed satisfactorily within the required limits.

Emission Testing Services's QA program includes participation in EPA's quarterly
audits. Results of the audits, applicable to the test methods applied during testing at Domino

Sugar Corporation, were within acceptable limits.




PROCESS DESCRIPTION

DOMINO SUGAR CORPORATION
CHALMETTE REFINERY

.Domino Sugar Corporation's Chalmette Refinery currently produces refined granulated sugar,
confectionery sugar, blackstrap molasses, and several specialty products. Raw cane sugar, received by
ship, barge, truck, and rail, is stored in sheds until processed. Raw sugar is refined through the
processes of affination, carbonotation, press filtration, bone char decolorization, crystallization, and
centrifugation. The drying operation of countercurrent flows of hot air and sugar creates dust which is

recovered by cyclonic gravimetric separation and wet scrubbing.

Powdered sugars are produced by pulverizing granulated sugar along with cornstarch (or, in the
case of a specialty product, malto-dextrin) in a rotary mill. The product is collected in a modified

baghouse which also acts as an emissions control device.

Boilers No. 1 and 7 are natural gas fired boilers with maximum heat inputs of 78.2 MMBtu/hr
and 151.3 MMBtu/hr respectively. The High Pressure Boilers, which exhaust to atmosphere through a
common stack, are five identical natural gas fired boilers having a maximum heat input of 56.9

MMBuw/hr each. During normal operation, only four of the five boilers are fired.

The Char Kilns North are 18 identical kilns, each having a maximum heat input of 1.7
MMBtu/hr. During normal operation, only 14 of the 18 kilns are fired. The Char Kilns South are 6
identical kilns, each having a maximum heat input of 1.7 MMBtu/hr. During normal operation, only 4
of the 6 kilns are fired.

Following are schematics and brief process descriptions for the Char Dust Collector #1 (Figure
I) and #4 ACM Mill (Figure 1I).




Domino Sugar Corporation
Process Descriptions

Char Dust Collector #1

The char dust collectors are gravity collectors that are 80-95% efficient. They
remove dust from bucket elevators utilized to transport char from the 1** floor of the filter
to the 8™ floor.

Dust Collestor

Emission Pt.

Belt Conveyor

Bucket Elevator

Belt Conveyor

FIGURE I
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#4 ACM Mill

The ACM Mills are used to make and collect confectioner’s, or powdered, sugar
by employing a hammer-mill and fabric filters. The emissions are from the baghouse that
collects the sugar. It is a product recovery system.

Sugar Bin

Product Collector

Hammer-mill

Emission Pt.

Product to Packaging

FIGURE 11
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III. PROCEDURE

Emissions tests were conducted following EPA methods documented in Title 40 of the
Code of Federal Regulations, Part 60, Appendix A. A brief description of each method used

follows.

EPA METHOD 1:
SAMPLE and VELOCITY TRAVERSES for STATIONARY SOURCES

Method 1 is applicable to stacks having a diameter greater than 12 in. The method
recommends that sampling points be located 8 diameters downstream and 2 diameters upstream
from the nearest flow disturbances; however, any distances greater than the minimum 2
diameters downstream and 0.5 diameters upstream are acceptable., These distances help insure
the collection of a representative sample in the absence of cyclonic flow. Cyclonic flow is
detected by measuring the stack gas flow Yaw angle at each test point. The average yaw angle
is required to be less than 20 degrees.

The Char Dust Collector # | has a stack diameter of 23.75 in. The sampling point was located
3.24 stack diameters downstream and 1.16 stack diameters upstream from the nearest flow
disturbances. Based on the upstream and downstream position of the sampling plane, 24
sample points were selected and laid-out on 2 perpendicular traverses {diameters) of the stack -
12 points per traverse. Access to the sample points was obtained via 2 ports through the stack
wall. Cyclonic flow was not detected.

EPA METHOD 1A:
SAMPLE and VELOCITY TRAVERSES for STATIONARY SOURCES with SMALL
STACKS or DUCTS

Method 1A is applicable to stacks with a diameter greater than 4 in. and less than 12 in.
The method recommends that sampling points be located 8 diameters downstream and 2
diameters upstream from the nearest flow disturbances; however, any distances greater
than the minimum 2 diameters downstream and 0.5 diameters upstream are acceptable.
These distances help insure the collection of a representative sample in the absence of
cyclonic flow. Cyclonic flow is detected by measuring the stack gas flow Yaw angle at
each test point. Average yaw angle is required to be less than 20 degrees.

The #4 ACM Mill Exhaust has a stack diameter of 10.5 in. The sampling point was located
8.19 stack diameters downstream and 3.81 stack diameters upstream from the nearest flow
disturbances. Based on the upstream and downstream position of the sampling plane, 8 sample
points were selected and laid-out on 2 perpendicular traverses (diameters) of the stack - 4 points
per traverse. Access to the sample points was obtained via 1 ports through the stack wail. The
other port was physically obstructed. Tests were conducted by sampling four points in and four
points out. Cyclonic flow was not detected.




|

EPA METHOD 2: .
DETERMINATION of STACK GAS VELOCITY and VOLUMETRIC FLOW RATE

( Type S pitot tube )

The average gas velocity in the stack was determined from the gas molecular weight, moisture
content, and the average velocity head measured using a type S pitot tube. Volumetric flow
rate was determined from the velocity and stack cross-sectional area.

EPA METHOD 3:
GAS ANALYSIS FOR CARBON DIOXIDE, OXYGEN, EXCESS AIR, and DRY
MOLECULAR WEIGHT

The dry molecular weight of the stack gas was determined using an Orsat analyzer which
measured the concentration of oxygen, carbon monoxide, and carbon dioxide. The remaining
gas components were assumed to be nitrogen. A gas sample was removed from the centroid of
the stack using a stainless steel probe fitted with a particulate filter, The probe, sample lines,
and Orsat were purged sufficiently to obtain a representative grab sample for analysis.

EPA METHOD 4:
DETERMINATION of MOISTURE CONTENT in STACK GASES

A gas sample was extracted from the stack using a heated glass probe fitted with a particulate
filter. Sample gas passed from the probe, through a series of four impingers immersed in an
ice bath. The first two impingers contained known weights of water, the third was empty, and
the fourth contained a known weight of silica gel. Any water vapor in the gas stream was
condensed and trapped in the impingers.

EPA METHOD 35:
DETERMINATION of PARTICULATE EMISSIONS FROM STATIONARY
SOURCES

Particulate samples were collected from the source isokinetically to insure that a
representative sample of particulate was collected without bias due to particle size or
density. During ideal isokinetic sampling conditions, the velocity of the gas entering
the probe nozzle equals the velocity of the stack gas. The degree at which the actual
sampling rate deviated from the ideal sampling rate was calculated as a percentage of
the ideal isokinetic sampling rate with 100% being ideal. The range of acceptable
sampling rates is 90 - 110% of the ideal isokinetic rate.

Sample gas was collected from the source using a heated probe and was transferred
through a sample line to a heated glass fiber filter. The filter collected particulate and
any other material which condensed at or above the filtration temperature. After
filtration, the gas passed through an impinger train immersed in an ice bath. The train
consisted of two impingers containing known weights of DI water, one empty impinger,
and one impinger packed with a known weight of silica gel. Sample flow rate was
established using a diaphragm pump and was controlled using a valve. A calibrated dry
gas meter was used t0 determine the total gas sample volume.

After sampling, the filter was recovered from the filter holder. The front half of the
filter holder and probe were washed and the washings were collected as the probe wash
sample. Sample containers were labeled and sealed for shipment to the laboratory for
analyses.
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IV. ANALYTICAL TECHNIQUE

All sample analyses were conducted following EPA methodology. Presented below are

brief descriptions of each method used.

EPA METHOD 5:
DETERMINATION of PARTICULATE EMISSIONS FROM STATIONARY
SOURCES

The particulate filter was oven conditioned at 350 F and weighed before and after
sampling. The filter weight gain represented the particulate catch on the filter. The
probe wash sample was analyzed for total solids content by gravametric analyses. An
aliquot of the sample was placed into a tared flask and evaporated to dryness. The
weight of the residue, corrected for sample volume and wash blank, represented the
probe wash catch.




V. CHAIN of CUSTODY

For all samples transported to the laboratory for analyses, a Chain of Custody form was
prepared during the sample recovery process. The sample ID, number of samples, liquid level
when applicable, name of the sample recovery supervisor, name of the person responsible for

sample recovery, and the signature of the sample trustee were recorded on the form.

During all subsequent handling, the custody form accompanied the samples. As
personnel relinquished responsibility for the samples, the receiving sample trustee verified the

number and integrity of the samples and signed the custody form.

Upon receipt at the analytical laboratory, the lab sample trustee verified the number,
type, and integrity of the samples. These data were recorded on the custody form along with

the date of receipt and lab sample trustee's signature.

At the time of analyses, the laboratory analyst recorded the analyses date and the
laboratory supervisors name on the custody form. The analyst signed the custody form and

attached it to the analytical results.

Chain of Custody forms for samples collected during testing are presented on the

following pages along with the Analytical Request forms.
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EMISSION TRSTING SERVICHS, INC,

ANALYTICAL REQUEST FORM
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Date Submitted/Submitted by: //3Q/¢?’7 7/ Z/ﬂ%/j#jé
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Date of Collection //47#/77
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Analyst _§ JQ I £0 @1_
Report Data &/S:_/ga'

Report Sample Data Number 6 7@/0 /6@
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VI. TEST DATA and CALCULATIONS

All emission test field data, unit operations data, and laboratory data are presented in

this section along with the associated data reduction calculations.

Data from the field data forms were manually input into a computer for data processing
and calculations. Integrity of data input is maintained by using a double entry system. The
computer performed all calculations and produced the calculations and results summary pages.
Input data accuracy were further verified by comparison of raw field data to the computer data
printed on the summary pages. Computer program integrity and calculations verification are
validated by processing a known set of data. Further controls on the computer program are
conducted by comparison of manual spot calculations of the raw data input to computer

calculations resuits.
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E I S Client : DOMINO
Source : CHAR DUST COLLECTOR

Emission Testing Services, Inc. Test Date : 1-27-97
Run No. : 1

DETERMINATION of STACK GAS
MOISTURE, MOLECULAR WEIGHT, VELOCITY, and VOLUMETRIC FLOW RATE

A - Cross-sectional area of the stack, i3 Pbar - Barometric pressure, in, Hg Vi - Water vapor condensed, impinger 1, g
Acf - Sinck gas flow rate, actual, acfin Pa - Stack gas static pressure, in. H20 Vii - Water vapor condensed, impinger 2, g
Bws - Stack gas moisture fraction, %/100 Ps - Stack gas absolute pressure, in. Hg Viii - Water vapar condensed, impinger 3, g
Cp - Pitot tube cocfficient Pstid  Standard absolute pressure, 29.92 in. Hg Viv - Water vapor condensed, impinger 4, g
dH - Mcter orifice pressure diffcrentinl, in. H20 Qsd - Stack gas volumetric flow rate, dry scfm Vm - Gas meter sample volume, dry i3

dP - Stack gas velocity head, in. H20 R - Ideal gns constant, 21.85 Vmstd - Gas meter sample volume, dry sid. 3
Fl1 - Conversion factor, 13.6 in. H2O/ in. Hg T - Meter tempersture, R Vs - Stack gas velocity, fifsec

Kp - Pitot tube conatant, 85.49 Ts - Stack gos temperature, R Vw - Totnl water vapor condensed, fi3
MCO2 - Molecular weight of CO2, 44,01 ib/ Ibmole  Tstd - Standard tempemature, 528 R Y - Dry gas meter calibration factor

Md - Stack gas molecular weight, dry Ib/lb mole %CO2 - Stack gas CO concentration, %/100
MH20 - Molecular weight of water, 18.02 I/Ib mole %N2 Stack ges N2 concentration, %/100
MN2Z - Molecular weight of N2, 28.01 1b/b mnole Q2 ~+ Stack gos 02 concentration, %7100

MO2 - Molecular weight of 02, 32.00 Ib/Ib mole
Ms - Stnck gan moleculnr weight, wet 1b/Ib mole

(vi + Vil + Viii + Viv ) R Tstd ( 4.3+ 2.4+ &+ 7.0 )( 21.85 )( 528 )
Vi = = = 66514
( 453.6 g/lb ) Pstd MH20 { 453.6 X 29.92 )( 18.02 )
( Pb + di/ F1 ) Tstd ¢ 30.030 + .7975/13.6 )( 528 )
vmstd = vm Y = ( 29.329 ) 1.0231 ) = 28.97078
Pstd Tm (29.92 ) (550)

Vu { 66514 )
Bus = = = 0224
VW + Vmstd ( 66514 + 28,97078 )

Md = € MCOZ2 }( %C02 ) + ( MOZ ) %02 )+ ( MNZ )( ¥NZ2)
= ( 44,01 X( .000 ) + ¢ 32.00 )¢ .209 ) + ( 28.0%1 X( .791 ) = 28.844
Ms = Md (1 -Bws ) + ( MH20 Bws )} = ( 2B.844 >( 1 - .0224 ) + ( 18.02 )( .0224 ) = 28.601
wl s T ¢ 534 ) 5
Vs = KpCp ( dP ) —— = ( 85.49 }( .B340 )({ .1301) = 10.1282
Ps Ms ( 30.030 )¢ 28.601 »
Acf = ( 60 sec/min J(C Vs A ) e ( 60 ¥ 10.1282 >( 3.0765 ) = 1869.6
Tstd Ps
asd = ( 3600 sec/hr )C 1 - Bwg }( Vs A ) { ———o
Ts Pstd

108752.8 dscf/hr
1812.5 dscf/min

Honw

¢ 528 )( 30.030 )
€ 3600 )¢ 1 - .0224 ¥ 10.1282 ) 3.0765)

¢ 534 )( 29.92)
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E I S Client : DOMINO
; Source : CHAR DUST COLLECTOR

Emission Testing Services, Inc. Test Date ; 1-27-97
Run No. : 2

DETERMINATION of STACK GAS
MOISTURE, MOLECULAR WEIGHT, VELOCITY, and VOLUMETRIC FLOW RATE

A - Cross-sectional area of the atack, I3 Pbar - Barometric pressure, in. Hg vi - Water vapor condensed, impinger I, g
Acf - Stack gas flow mte, nctual, acfm Pa - Stack gas static preasure, in. H20 Vii - Water vapor condensed, impinger 2, g
Bws - Stack gas moisture fraction, %/100 Ps - Stack gas absolute pressure, in. Hg Viii - Water vapor condensed, impinger 3, g
Cp - Pitot tube coelficient Pstd  Standard absolute pressurc, 29.92 in. Hg Viv - Water vapor condensed, impinger 4, g
dH - Meter orifice pressure differentnl, in. H20 Qsd - Stack gns volumetric flow rate, dry scfim Vm - Gas meter sample volume, dry fi3

dP . Stack gas velocity head, in, H20 R - Ideal gas constant, 21,85 Ymstd - Gos meter sample volume, dry std. i3
F1 - Converion foctor, 13.6 in. H20/ in. Hyg Tm - Mecter temperature, R Vs - Stack gas velocity, ft/sec

Kp - Pitat tube constant, 85.49 Te - Stack gas temperature, R Vw - Total weter vapor condensed, fi3
MCO2 - Molecular weight of CO2, 44.01 Ib/ b mole Tstd - Standard temperature, 528 R Y - Dry gas meter calibration factor

Md - Stack gas molecular weight, dry Ib/lb mole %CO2 - Stack gas CO concentration, %/100
MH20 - Molecular weight of water, 18,02 1b/lb mole %N2 Stack pas N2 concentration, %/100
MN2 - Molecular weight of N2, 28.01 Ib/Ib mole a2 - Stack gas O2 concentrution, %/100

MO2 - Molecular weight of O2, 32.00 Ib/Tb mole
Ms - Stack gas molecular weight, wet [b/1b mole

¢ Vi + Vil + Viii + Viv ) R Tstd ¢ 5.0+ 3.9+ 1.4+ 5.3)(21.85)( 528)
Vu = = + = .73590
( 453.6 g/lb ) Pstd MH2O ¢ 453.6 (¢ 29.92 )( 18.02)
( Pb + dH/ F1 ) Tstd € 30.010 + 1.0121/13.6 ( 528 )
Vmstd = vm Y = ( 32.622 )( 1.0231 ) = 32.30350
Pstd Tm ( 29.92 ) ( 549 )

Vi 4 73590 )
Bus = = = 0223
VW + Vmstd ( .735%90 + 32.30350 )

Md = ( MCO2 )( %CO2 ) + ( MOZ 3( %02 )+ ( MNZ2Z )X ¥N2)
= { 44.01 )¢ .000 ) + ( 32.00 )( .209 ) + ( 28.01 ) .791 ) = 2B.844
Ms = Md (1 -8Buws ) + ( MH20 Bws ) = ( 28.844 )( 1 - .0223 ) + ( 18.02 )( .0223 ) = 28,403
Wl 15 T ' ¢ 537 ) i
Vs = KpcCp ( dP ) 2 ( B85.49 )( .B340 Y( .1820 ) = 10.2625
Ps Ms ( 30.010 )¢ 2B.5603 )
Acf = ( 60 sec/min )( Vs A ) = ( 60 )¢ 10.2625 )¢ 3.0765 ) = 1894.3
Tstd Ps
Qsd = ( 3600 sec/hr Y{ 1 - Bug )( Vs A ) { —
Ts Pstd

109627 .8 dscf/hr

{ 528 )¢ 30.010 )
( 3600 X( 1 - .0223 { 10.2625 )¢ 3.0765% )
1827.1 dscf/min

( 537 )( 29.92)
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ETS

Emission Tesling Services, Inc.

Client : DOMINQ

Source : CHAR DUST COLLECTOR
Test Date : 1-27-97

Run No. : 3

DETERMINATION of STACK GAS
MOISTURE, MOLECULAR WEIGHT, VELOCITY, and VOLUMETRIC FLOW RATE

A - Croas-sectional area of the stack, ftd Pbar - Borometric pressure, in. Hg

Acf - Siack ges flow rate, actual, acfm Pa - Stack gas stalic pressure, in, H20

Bws - Stack gos moisture fraction, %/100 Ps - Stack gas absolute pressure, in. Hg

Cp - Pitot tube coefficient Pstd  Standard ebsolute pressure, 29.92 in. Hg
dH - Meter orifice pressure differentiol, in. HYO Qsd - Stack gas volumetric flow rate, dry scfin
dP - Stack gas velocity head, in. H20 R - Ideal gos constant, 21.85

F1 - Conversion factor, 13.6 in. H20/ in, Hg Tm - Meter temperature, R

Kp - Pitot tube constant, 85.49 Ts - Stack gos temperature, R

MCO2 - Molecular weight of CO2, 44.01 Ib/ b amole  Tad
Md - Stack gos molecular weight, dry 1b/Ib mole

MH20 - Moleculnr weight of water, 18.02 [b/y mole

MN2 - Melecular weight of N2, 28.01 1b/Tb mwie

MO2 - Moleculnr weight of 02, 32.00 ib/b mode

Ms - Stack gos molecular weight, wet Ib/T> oole

- Standard temperture, 528 R

vi = Water vapor condensed, impinger 1, g
Vii - Water vapor condensed, impinger 2, g
Viii - Water vapor condensed, impinger 3, g
Viv - Water vapor condensed, impinger 4, g
Vm - Gas meter sample volume, dry fi3
Vmstd - Gas meter sample volume, dry std. i3
Vs - Swck gas velocity, fi/sec

Vw - Total water vapor condensed, ft3

Y - Dry gos meter calibration factor
%CO2 - Stack gos CO concentrmtion, %/100
%N2 Stack gos N2 concentration, %/100

Q2 - Stack gas O2 concentration, %/100

Vw =

{ (Vi + Vii + Viii + Viv ) R Tstd ( 2.7+ 2.6+ 1.2+ 6.4 3 21.85 ¥( 528 )
= + = ,60854
¢ 453.6 g/ilb ) Pstd WH20 ( 453.6 )( 29.92 )( 18.02 )
( Pb + dH/ F1 ) istd ¢ 29.980 + 1.1000/13.6 )( 528 )
= ( 34.006 3( 1.0231 ) = 33.5432%
Pstd Tm ( 29.92 ) (550

Vmstd = Vm ¥ {

Vu { .60854 )
Bws = =
Vw + Vmstd ( L0854 + 33.54321 )

Md = ( MCO2 )( %COZ ) + ( MOZ2 )

* (
¢ 44.01 )C .000 ) + ( 32.00 )( .20

%2 Y+ ( MN2 Y( N2 )
g )+

= .0M78

( 28.01 )( .791 ) = 28.844
Ms = Md (1 -Bws ) + ( MH20 Bws ) = ( 28.844 )( 1 - .0178 ) + ( 18.02 )¢ .0178 ) = 2B.651
w{ 18 T ( 538 ) i
Vs = Kp Cp ¢ dP ) 2 ( 85.49 )¢ .8340 (¢ .1900 } = 10.7211%
Ps Ms ( 29.980 ){ 28.651 )
Acf = ( 60 sec/min )( Vs A ) s ( 60 X( 10.7211 )( 3.0765 ) = 1979.0
Tstd Ps
Rsd = ( 3600 sec/hr }( 1 - Buws J( VS A ) { ——
Ts Pstd

(

528 )( 29.980 )

€ 3600 3¢ 1 - L0978 3 10.7211 )(  3.0765 ){
(

6.1.10

538 )( 29.92)

114688.6 dscf/hr
1911.5 dscf/min

}




E S Client : DOMINO
l Source : CHAR DUST COLLECTOR

Emission Testing Services, Inc. Test Date : 1-27-97

Run No. : 1

DETERMINATION OF PARTICULATE EMISSIONS

page 1of 2
dH - Average pressure differential, meter orifice, in-H20
Pbar - Barometric pressure at the sampling site, in Hg
Pstd - Standard absolute pressure, 29.92 in Hg
Tm - Average dry gas meter temperature, deg R
Tstd - Standard absolute temperature, 528 deg R
Vi - Volume of gas sample, actual dry ft3
Vmstd - Volume of gas sample, dry, Std. cond., DSCF
Y - Dry gas meter calibration factor
Tstd Pbar + dH/13.6
vmstd = Vm ¥ -------- - ————m
Tm Pstd
( 528 y( 30.03 + ( .7975/13.6))
Vmstd = ( 29.329 )( 1.0231 ) (--==-——- ) (m=——rmm e )
( 550. ){ 29.92 )
Vmstd = 28.97078
An Cross-sectional area of nozzle, ft2
Ps Absolute stack gas pressure, in Hg
Qsd Dry volumetric stack gas flow rate, dscf/hr
St Total sampling time, min
Ts Absolute stack gas temperature, deg R
Vs Average stack gas velocity, ft/sec
----- ISOKINETIC SAMPLING RATE -----
Ts Vmstd Pstd 100
I = ==————mem et e ————
Tstd Vs An St Ps ( 60 )( 1-Bws )}
( 534. )( 28.97078 ){ 29.92 )( 100 )
I = = e ——————— . —_———
528 ( 10.1282)(.00091640) (60.)(30.030) 60 (1 - .0224)
I= 89.43
6.1.11
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E S Client : DOMINO
| Source : CHAR DUST COLLECTOR

Emission Testing Services, Inc. Test Date : 1-27-97
Run No. : 1

DETERMINATION OF PARTICULATE EMISSIONS

page 2 of 2
Ep - Particulate emission rate, lb/hr
Css - Concentration of particulate, grain/DSCF

Ca -Particulate concentration, blank DI water, mg/l

Mf ~Particulate catch on filter, mg

Mn -Total particulate collected, ng

Mp -particulate in probe wash, mg Vp -Volume, probe wash,ml

~-~= So0lids, probe wash ----

Mp =( Mp )-( Ca Vp ) =( 7.71) —-(.000 )( 35.0 ) = 7.710
-=--- Solids, filter ----
ME = 2.3
---- Total Solids collected -—--
Mn = Mp + Mf
= ( 7.710 )+{ 2.3 ) = 10.010
———————— CONCENTRATICON and EMISSION RATE --—==v—==—
Css = (Mn/Vmstd) (0.01543 grain/mg)

= ( 10.010/ 28.97078) (0.01543)
= .00533

Ep = ( Mn ) ( 2.2046 X 10-6 lb/mg )( Osd ) / Vmstd

1l

( 10.010)( 2.2046 X 10-6 )( 108752.8 ) / ( 28.97078 )

.083

6.1.12




E S Client : DOMINO
I Source : CHAR DUST COLLECTOR

Emission Testing Services, Inc. Test Date : 1-27-97
Run No. : 2

DETERMINATION OF PARTICULATE EMISSIONS

page 1 of 2
dH - Average pressure differential, meter orifice, in-H20
Pbar - Barometric pressure at the sampling site, in Hg
Pstd « Standard absolute pressure, 29.92 in Hg
Tm - Average dry gas meter temperature, deg R
Tstd =~ Standard absolute temperature, 528 deg R
Vm - Volume of gas sample, actual dry ft3
vmstd - Volume of gas sample, dry, Std. cond., DSCF
Y - Dry gas meter calibration factor
Tstd Pbar + dH/13.6
Vmstd = Vm ¥ -------= -
m Pstd

( 528 )( 30.01 + (1.0121/13.6))
Vvmstd = ( 32.622 )( 1.0231 ) (-—~————- y (- )

( 549. )( 29.92 )
Vmstd = 32.30350
An - Cross-sectional area of nozzle, ft2
Ps - Absolute stack gas pressure, in Hg
Osd - Dry volumetric stack gas flow rate, dscf/hr
st - Total sampling time, min
Ts - Absolute stack gas temperature, deg R
Vs - Average stack gas velocity, ft/sec

----- ISOKINETIC SAMPLING RATE —-===--

Ts Vmstd Pstd 100
] 5 = e mt et ————————— = e

Tstd Vs An St Ps ( 60 )( 1-Bws )

( 537. )( 32.30350 Y( 29.92 ) { 100 )
I = e, ———————_—

528 ( 10.2625)(.00091640) (60.) (30.010) 60 (1 - .0223)
I = 98.92

6.1.13
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I S Client : DOMINO
. Source : CHAR DUST COLLECTOR

Emission Testing Services, Inc. Test Date : 1-27-97
Run No. : 2

DETERMINATION OF PARTICULATE EMISSIONS

page 2 of 2
Ep - Particulate emission rate, lb/hr
Css - Concentration of particulate, grain/DSCF

Ca -Particulate concentration, blank DI water, mg/l

Mf -Particulate catch on filter, mg

Mn -Total particulate collected, ng

Mp -particulate in probe wash, mg Vp ~Volume, probe wash,ml
--—- Solids, probe wash ----

Mp =( Mp )-( Ca Vp ) =( 39.60) -(.000 }( 40.0 ) = 39.600
---~ Solids, filter —----

Mf = 21.7

-~~= Total Solids collected =---

Mn = Mp + Mf

= ( 39.600 )+( 21.7 ) = 61.300

-------- CONCENTRATICN and EMISSION RATE -----——---

0
n
n

Il

(Mn/Vmstd) (0.01543 grain/mg)

( 61.300/ 32.30350) (0.01543)

.02928

Ep = ( Mn )( 2.2046 X 10-6 1lb/mg )( Q0sd ) / Vmstd

n

( 61.300)( 2.2046 X 10-6 )( 109627.8 ) / ( 32.30350 )

= .459

6.1.14




|

E S Client : DOMINO
I Source : CHAR DUST COLLECTOR

Emission Testing Services, Inc. Test Date : 1-27-97
Run Ne. : 3

DETERMINATION OF PARTICULATE EMISSIONS

page lof 2
dH - Average pressure differential, meter orifice, in-H20
Pbar - Barometric pressure at the sampling site, in Hg
Pstd - Standard absolute pressure, 29.92 in Hg
Tm - Average dry gas meter temperature, deg R
Tstd - Standard absolute temperature, 528 deg R
Vn - Volume of gas sample, actual dry ft3
Vmstd -~ Volume of gas sample, dry, Std. cond., DSCF
Y - Dry gas meter calibration factor
Tstd Pbar + dH/13.6
Vmstd = Vm ¥ -—-—------ —————mmem—
Tm Pstd

( 528 Y( 29.98 + (1.1000/13.6))
Vmstd = ( 34.006 )( 1.0231 ) (------—- | )

( 550. )( 29.92 )
Vmstd = 33.54321
An - Cross-sectional area of nozzle, ft2
Ps - Absolute stack gas pressure, in Hg
Qsd - Dry volumetric stack gas flow rate, dscf/hr
st - Total sampling time, min
Ts - Absolute stack gas temperature, deg R
Vs - Average stack gas velocity, ft/sec

————— ISOKINETIC SAMPLING RATE --=---

Ts Vmstd Pstd 100

I = =t ————
Tstd Vs An St Ps ( 60 )( 1-Bws )
( 538. )( 33.54321 )( 29.92 )( 100 )
] = === e e e
528 ( 12.1625)(.00091640) (60.) (29.980) 60 (1 - .0178)
I = 86.57
6.1.15
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E I S Client : DOMINO
Source : CHAR DUST COLLECTOR

Emission Testing Services, Inc. Test Date : 1-27-97
Run No. : 3

DETERMINATION OF PARTICULATE EMISSIONS

page 2of 2
Ep - Particulate emission rate, lb/hr
Css - Concentration of particulate, grain/DSCF

Ca -Particulate concentration, blank DI water, mg/l

Mf -Particulate catch on filter, mg

Mn -Total particulate collected, mg

Mp -particulate in probe wash, mg Vp -Volume, probe wash,ml

—-=-=-= Solids, probe wash ----

Mp =( Mp )-( Ca Vp ) =( 298.80) -(.000 ){ 90.0 ) = 298.800
-=== Solids, filter ----
Mf = 425.3
—--—- Total Solids collected ----
Mn = Mp + Mf
= ( 298.800 )+( 425.3 ) = 724.100
-------- CONCENTRATION and EMISSION RATE ~==—===-
Css = (Mn/Vmstd) (0.01543 grain/mg)

( 724.100/ 33.54321) (0.01543)

.33309

Ep = ( Mn )( 2.2046 X 10-6 lb/mg )( Qsd ) / Vmstd

( 724.100)( 2.2046 X 10-6 )( 114688.6 )} / ( 33.54321 )

5.458

6.1.16
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During sampling, particulate was collected in the probe wash and on the filter. The
probe wash sample was transported to Chemtex's laboratory in Baton Rouge, Louisiana for
analysis of total solids. The filter sample was transported to ETS' laboratory in Baton Rouge,
Louisiana for analysis of total mass gain. Results of these analysis are presented on the

following pages.

6.1.17
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Environmental & Industr

ial Hygiene Services

16550 Highland Road, Baton Rouge, Louisiana 70810
(504) 752-5100 FAX (504) 753-1782

Client: ET S Inc.
10461 Mammoth Dr.
Baton Rouge, LA 70814

Report Date: 2/6/97

Sample Source: Impingers
Date Collected: 1/27&28/97
Collected By: KT/RD

Date Received: 1/31/97
CHEMTEX FILE #: B7020168

I RESULTS OF ANALYSIS
CLIENT: DCMINO SUGAR
I Source Identification: ACM Vent & _.C Dust Collector
Sample Volume Concentration Results
l CHEMTEX # Sample |dentification Parameter ml mgil mg/sample
B7010168 Run-1 Probe Wash  Total Solids 165 644 106.26
l . w/Acetone (1/28/97) e \
LN
B7010169 Run-2 Probe Wash  Total Solids 165 228 37.62 \l
I w/Acetone (1/28/97)
B7010170 Run-3 Probe Wash  Total Solids 125 198 24.75
l w/Acetone (1/28/97)
B7010171 Run-1 Probe Wash Total Solids 35 220 7.71
w/Acetone (1/27/97) %
I o
B7010172  Run-2 Probe Wash  Total Solids 40 890 39.6 A
./Dq
w/Acetone (1/27/97) Lo
\\et
l B7010173 Run-3 Probe Wash  Total Solids g0 3,320 298.8
w/Acetone (1/27/97)
I B7010174 Blank Total Solids - <2 ———
QC-Check Sample True Value Obtained Value
I Tolat Solids (mg/l) 50 48/46"
* Duplicate Analysis
l Parameter Method Reference Date Analyzed/Analysts
I Total Solids EPA Method 160.3 2/4/97 KR
~
I Dr. C. N. Reddy, Ph.D, CIH, ASP
pap/CNR Director
I The analytical results. apinions or interpretations comtart=nt in this report are based upon information and matenial supplied by the client for whase exclusive and confidential use this report has been made
The analytical results, opinions of interpretations expresias represent the best judgment of CHEMTEX. CHEMTEX, however, makes no warranty or representation, express or implied, of any type, and

expressly disclaims same, This report shall not be reprovured, in whole or in pan, without the written approval of CHEMTEX.

ATHA Accredited Facilities are also available at:

Organic, Metal, Wet Chemical. Biologicat and Petin INRT IS1h Reanr Drrt oo oy, as 776472 (409) 983-4575  FAX (409) 982-1522
Chemical Analyses for Multi-media Environmesital 6.1.18 Zhristi. Texas 78408 (512)299-9500 FAX (512)299.1155
and Industria! Hygiene Samples. L 1r, Louisiana 70663

(318)625-8898  FAX (318) 625-5582
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EMISSION TESTING SERVICES, INC.

FILTER WEIGHTS

CLIENT me M a7

WD . & Lo ol Lo TEST pATE /R )-§7

Filter Sample Initial Final Weight
Number ID Weight Weight Gained
02/ AE ZFYD  fuF FpRS m A, 2.3
F0R2F  _*2 ZPE Gy SRES SR/ 24
Fox2. 43 mpPost sFAEE 4276 £252 4253
CLIENT /Od“mo:bg Aé/;/;?—-w;

UNIT ID ACH Lo TEST DATE /- A1)

Filter Sample Initial Final Weight
Number ID Weight Weight Gained
3oi¢  p_ ! B Ay 5807 3576/ %5, ¢
Fo25 2 S F5l  EPSIE EP BIIF 2.
F02.L s SRR DEKS 2L 2P g2

ANALYST Z—"/p’@

ANALYSIS DATE R -/ %7

FILE: CAETS\FORMS\FILT-PS
6.1.19
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ETS

Emission Testing Services, Inc.

DETERMINATION of STACK GAS

Client : DOMINO

Source : #4 ACM MILL EXHAUST
Test Date : 1-28-97

Run No. :1

MOISTURE, MOLECULAR WEIGHT, VELOCITY, and VOLUMETRIC FLOW RATE

A - Cross-sectional nrea of the stack, R Fbor - Barowmnetric pressure, in. Hg

Acf - Stack gas flow rate, actual, acfin Fa - Stack gos static pressure, in. H2O

Bws - Stack gea moisture froction, %/100 Ps - Stack gas absolute pressure, in. Hg

Cp - Pitot tube coefficicat Pud  Standond absolute preasure, 29.92 in. Hg
dH - Meter orifice pressure differential, in. H20 Qsd - Stack gns volumetric flow rate, dry scfin
dP - Stack gas velocity head, in. H20 R - Ideal gas constant, 21.85

F1 - Conversaou factor, 13.6 in. H20/ in. Hg Tm - Meter temperature, R

Kp - Pitot tube constant, 35,49 Ts - Stack gns temperutire, R

MCQ2 - Molecubsr weight of CO2, 44.01 [b/ Ib mole Tetd - Standard temperature, 528 R
Md - Stack gas molecular weight, dry Ib/Ib mole

MH20 - Molecular weight of water, 18.02 [b/lb mole

MN2 - Molecular weight of N2, 28.01 Ib/ib mole

MO2 - Molecular weight of O2, 32.00 b/t mole

Ms - Stack gxa molecular weight, wet Ib/lb mole

Vi - Water vapor condensed, impinger 1, g
Vii - Water vapor condensed, impinger 2, g
Viii - Water vapor condensed, impinger 3, g
Viv - Water vapor tondensed, impinger 4, g
Vm - Gas meter sample volume, dry R3

Vmatd - Gas meter sample volume, dry std, ft3

Vs - Stack gas velocity, ft/sec
Vw - Totnl water vapor cotdensed, ft3
Y - Diry gas meter calibmtion factor

%CO2 - Stack gas CO concentration, %/100
%BN2 Stack gos N2 concentration, %7100
o2 - Stack gas O2 concentration, %/100

(Vi + Vii + Viii + Viv ) R Tstd
VW =

) ¢ 453.6 g/lb ) Pstd MH20 ¢ 453.6 )¢ 29.92

C Pb + dH/ F1 ) Tstd ( 29.890 +

{ ( 3.4+ 3.6+ 2.1+ 5505 ) 21.85 )( 528 )

+ = 3.04739
3 18.02 )

= 32.93842

Vmstd = Vm Y { } = { 33.275 ) 1.0231 ){

Pstd Tm ( 29

Vit { 3.04739 )
Bws = = = L0847
Vu + Vmstd ( 3.04739 + 32.93842 )

.9925/13.6 ¥( 528 )
W92 ) (547 )

Md = ( MCD2 )( XCO2 ) + ( MO2 J( %02 ) + { MN2 )( JWN2)
= (44,01 )¢ .000 ) + ( 32.00 ){ .209 ) + ( 28.01 )( .791 ) = 28.B44
Ms = Md (1 -Bws } + ( MH20Bws ) = ( 28.844 )( 1 - 0847 ) + ( 18.02 )( .0847 ) = 27.927
wl 15 1 ¢ s81) %
Vs = KpCp ( dP ) = ( B5.49 )( .8340 Y( .6916 ) = 41.1379
Ps M3 ( 29.913 ){ 27.927 )
Acf = ( 60 sec/min Y( Vs A ) = ( &0 ¥ 41.1379 X B013 ) = 1484.2
Tstd Ps
Qsd = ( 3600 sec/hr Y( 1 - Bws )( Vs A Y §————
Ts Pstd

C 3600 )¢ v - LOBAY (¢ 41.1379 )¢ 6013
¢ 581 )(29.92)

( 528 )( 29.913 )}

74011.7 dscf/hr
1233.5 dscf/min
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E I S Client : DOMING
Source : #4 ACM MILL EXHAUST

Emission Testing Services, Inc. Test Date : 1-28-97
Run No. : 2

DETERMINATION of STACK GAS
MOISTURE, MOLECULAR WEIGHT, VELOCITY, and VOLUMETRIC FLOW RATE

A - Cross-sectional area of the stack, i3 Pbar - Barometric pressure, in. Hg Vi « Wéater vapor condensed, impinger 1, g
Acf - Stack gas flow rate, actunl, ncfm Pa - Stack gas static pressure, in, H20 Vil - Water vapor condensod, impinger 2, g
Bws - Stack gas moisture fraction, %/100 Ps - Stack gas nbsolute pressure, in. Hg Viii - Water vapor condensed, impinger 3, g
Cp - Pitot tube coefficient Pstd  Standand absolute pressure, 29.92 in. Hg Viv - Water vapor condensed, impinger 4, g
dH - Meter orifice pressure differentinl, in. H20 Qad - Stack gas volumetric flow rate, dry scfm Vm - Gas meter sunple volume, dry f3

dP - Stack gas velocity head, in. H20 R « Ideal gos constant, 21.85 Vmstd - Gas meter sample volune, dry std. A3
Fl1 - Convension factor, 13.6 in. H20/ in. Hg - Tm - Meter temperature, R Vs - Stack gas velocity, ft/scc

Kp - Pitot tube constant, 85.49 Ta - Stack gos temperture, R Vw - Toial water vapor condensed, ft3
M2 - Molecular weight of CO2, 44.01 Ib/ Ib mole Tstd - Sundard temperature, 528 R Y - Dry goz meter calibration factor

Md - Stack ges molecular weight, dry I/Ib mole %CO2 - Stack gas CO concentration, %/100
MH20 - Molecular weight of water, 18.02 Ib/b mole %N2Z Stack gas N2 concentrution, %/100
MN2 - Molecular weight of N2, 28.01 I/Ib mole 02 - Swck gas 02 concentration, %/100

MO2 - Molecular weight of 02, 32,00 W/ib mole
Ms - Stack gas molkecular weight, wet Ib/Ib mole

C Vi + Vii + Viii + Viv ) R Tstd ( 1.3+ 2.3+ 1.3+ B.0) 21.85 )( 528)
VW = = o = .60853
( 453.6 g/lb ) Pstd MH20 ¢ 453.6 )( 29.92 )( 18.02 )
¢ Pb + di/ F1 ) Tstd
= 35.79628

Vmstd = vm Y {

( 30.030 + 1.1812/13.6 )( 528 )
= ( 36.113 )( 1.0231 )

Pstd Im ( 29.92 ) ( 549 )

Vi { ( .60853 )
Bws = = = L0167
VW + Vmstd ( .60853 + 35.79628 )

Md = ( MCO2 )¢ %COZ ) + ( MO2 )( %02 ) + ( MN2 )( ¥N2 )
= ¢ 46,01 3( .000 ) + ( 32.00 )¢ .209 ) + ( 28.01 3( .791 ) = 28.844
Ms = Md (1 - Bus ) + ( NM20 Bus ) = ( 28.844 )( 1- .0167 ) + ( 18.02 )C .0167 ) = 28.663
wf s ¢ 582 ) v
Vs= KpepC P ) {———— 1 = (85.49 )( .8340 )( .6889 ) = 40,3696
Ps Ms | ( 30.049 )( 28.663 )
Acf = ¢ 60 sec/min X Vs A} = ( 60 )( 40.3696 3(  .6013 ) =  1456.5
Tstd Ps
Asd = ( 3600 sec/hr Y 1 - Bws }( VS A } ——
Ts Pstd

78310.7 dscf/hr

{ 528 ) 30.049 )
( 3500 y¢ 1 - 0187 )¢ 40.3696 )¢ L6013 )
1305.2 dscf/min

( 582 )( 29.92)
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E I S Clicnt : DOMINO
Source : #4 ACM MILL EXHAUST

Emission Testing Services, Inc. Test Date : 1-28-97
Run No. : 3

DETERMINATION of STACK GAS
MOISTURE, MOLECULAR WEIGHT, VELOCITY, and VOLUMETRIC FLOW RATE

A - Cross-sectional area of the stack, fi3 Poar - Barometric pressure, in. Hg Vi - Water vapor condensed, impinger 1, g
Acf - Stack ges flow ratz, actual, acfim Pa - Stack gons static pressure, in, H20 Vii - Water vapor condensed, impinger 2, g
Bws - Stack gas moisture fraction, %/100 Ps - Stack gas absoluic pressitre, . Hy Viii - Water vapor condensed, impinger 3, g
Cp - Pitot tube cocfficient Pstd  Standard absolute pressure, 29.92 in. Hg Viv - Water vapor condensed, impinger 4, g
dH - Meter orifice pressure differential, in. H20 Qsd - Stack gas volumetric flow rate, dry sciim Vi - Gas meter sample volume, dry ft3

dP - Stack gas velocity bead, in. H20 R - Idenl gas constant, 21.85 Vostd - Gas meter sample volume, dry sud. i3
F1 - Conversion factor, 13.6 in. H20/ in. Hg Tm - Meter tempernture, R Vs - Stack gas velocity, fRtfsec

Kp - Pitot tube constant, 85.4% Ts - Stack gas temperature, R Vw - Total water vapor condensed, ft3
MCO2 - Molecular weight of-CO2, 44,01 b/ b mole Tetd - Standard temperature, 528 R Y - Dry gas meter calibration factor

Md - Stack gas molecular weight, dry Ib/Ib mole %CO2 - Stack gas CO concentration, %/100
MH20 - Molecular weight of water, 18.02 Ib/Ib mole %EN2 Stack gas N2 concentration, %/100
MN2 - Molecular weight of N2, 28.01 vib mole 02 - Stack gas O2 concentration, %/100

MO2 - Molecular weight of 02, 32,00 Ib/Ib mole
Ms - Stack gas molecular weight, wet [b/Ib mole

( Vi + Vii + viii + Viv ) R Tstd ( 1.6+ 2.7+ 1.2+ 7.8 21.85 ) 528)
Vu = = ¢+ = 62740
{ 453.6 g/tb ) Pstd MH20 ( 453.6 )( 29.92 )( 18.02 )
( Pb + dd/ F1 ) Tstd
= 36.48100

Vmstd = Vm Y [

( 30.020 + 1,1875/13.6 )( 528 )
= ( 36.568 )( 1.0231 )

Pstd Tm (29.92 ) ( 545 )

Vu 4 62740 )
Bws = = = 0169
Vw + Vmstd {62740 + 36.48100 )

Md = ( MCO2 )( XCO2 ) + ( MO2 )¢ %02 ) + { MN2 O( ¥N2)
= ( 44,01 )( .000 ) + ( 32.00 )( .209 ) + ( 28.01 )( .791 )} = 2B.844
Ms = Md (1 - Bws ) + { MH2O Bws )} = ( 28.844 )( 1 - 0169 ) + ( 18.02 )( .0169 ) = 28.6861
wf 18 | ¢ 578) "
Vs = KpCp(dp) = ( B5.49 )( .8340 }( .6884 ) = 40.2299
Ps Ms | ( 30.041 )( 28.661 )
Acf = ( 60 sec/min )( Vs A ) = ( 60 )( 460.2299 )¢ 6013 ) = 1451.5
Tstd Ps
gsd = ( 3600 sec/hr )C 1 - Buws Y( V5 A ) { —m
Ts Pstd

78473.5 dscf/hr
1307.9 dscf/min

¢ 528 )( 30.041 >
¢ 3600 )¢ 1 - L0169 )( 40.2299 ¢ L6013 )

¢ 578 )( 29.92)




E I S Client ; DOMINO
Source : #4 ACM MILL EXHAUST

Emission Testing Services, Inc. Test Date : 1-28-97

Run No. : 1

DETERMINATION OF PARTICULATE EMISSIONS
page 1of 2

dH - Average pressure differential, meter orifice, in-H20
Pbar - Barometric pressure at the sampling site, in Hg
Pstd - Standard absolute pressure, 29.92 in Hg
Tm - Average dry gas meter temperature, deg R
Tstd - Standard absolute temperature, 528 deg R
vn - Volume of gas sample, actual dry ft3
vmstd - Volume of gas sample, dry, Std. cond., DSCF
Y - Dry gas meter calibration factor
Tstd Pbar + dH/13.6
Vvmstd = Vm ¥ ~ww—m-mm—  —mmmmmm—mmm e
Tm Pstd
( 528 Y( 29.89 + ( .9925/13.6))
Vmstd = ( 33.275 )( 1.0231 ) (-==—=-——~- ) (= )
( 547. ) ( 29.92 )
Vmstd = 32.93842
An - Cross-sectional area of nozzle, ft2
Ps - Absolute stack gas pressure, in Hg
Qsd - Dry volumetric stack gas flow rate, dscf/hr
st - Total sampling time, min
Ts - Absolute stack gas temperature, deg R
Vs - Average stack gas velocity, ft/sec
————— ISOKINETIC SAMPLING RATE -----
Ts Vmstd Pstd 100
I = ==t r e e e ———
Tstd Vs An St Ps ( 60 )( 1-Bws )
( 581. J( 32.93842 y( 29.92 )( 100 )
I = == rmmc e r e nr e e e e, e e ————————
528 ( 41.1379) (.00028303) (60.) (29.913) 60 (1 - .0847)
I = 94.55
6.2.8




E I S Client : DOMINOQO
Source : #4 ACM MILL EXHAUST

Emission Testing Services, Inc. Test Date : 1-28-97
Run No. : 1

DETERMINATION OF PARTICULATE EMISSIONS

page 2 of 2
Ep - Particulate emission rate, lb/hr
Css - Concentration of particulate, grain/DSCF

Ca -Particulate concentration, blank DI water, mg/l

Mf -Particulate catch on filter, mg

Mn -Total particulate collected, mg

Mp -particulate in probe wash, mg Vp -Volume, probe wash,ml

-==-= Sclids, probe wash -—-—-

Mp =( Mp )-( Ca Vp ) =( 106.26) -(.000 )( 165.0 ) = 106.260
~—-—= So0lids, filter ----
Mf = 85.4
---- Total Solids collected ----
Mn = Mp + ME
= ( 106.260 )+( 85.4 ) = 191.660

———————— CONCENTRATION and EMISSION RATE —-—--=-—-—-
Css = (Mn/vVmstd) (0.01543 grain/mg)

= ( 191.660/ 32.93842) (0.01543)

= .08978
Ep = ( Mn }( 2.2046 X 10-6 1lb/mg ) ( Qsd ) / Vmstd

= ( 191.660)( 2.2046 X 10-6 )(  74011.7 ) / ( 32.93842 )

= .949



{

E S Client : DOMINO
- I Source : #4 ACM MILL EXHAUST

Emission Testing Services, Inc. Test Date : 1-28-97
Run No. : 2

DETERMINATION OF PARTICULATE EMISSIONS

page lof 2
dH - Average pressure differential, meter orifice, in-H20
Pbar - Barometric pressure at the sampling site, in Hg
Pstd - Standard absolute pressure, 29.92 in Hg
Tm - Average dry gas meter temperature, deg R
Tstd - Standard absclute temperature, 528 deg R
Vm - Volume of gas sample, actual dry ft3
vmstd - Volume of gas sample, dry, Std. cond., DSCF
Y - Dry gas meter calibration factor
Tstd Pbar + dH/13.6
Vmstd = Vm ¥ —-===—=-= ————m——m——me——————
Tm Pstd

( 528 )( 30.03 + (1.1812/13.6))
Vmstd = ( 36.113 )( 1.0231 ) (-———---- ) (m———m—m e )

( 549. ) {( 29.92 )
Vmstd = 35.79629
An - Cross-sectional area of nozzle, ft2
Ps - Absolute stack gas pressure, in Hg
Qsd - Dry volumetric stack gas flow rate, dscf/hr
St - Total sampling time, min
Ts - Absolute stack gas temperature, deg R
Vs - Average stack gas velocity, ft/sec

----- ISOKINETIC SAMPLING RATE -=---

Ts Vmstd Pstd 100

I = =~ — =
Tstd Vs An St Ps ( 60 )( 1-Bws )
{ 582. 1{ 35.79629 Y( 29.92 )( 100 )
I g g e e ———
528 ( 40.3696) (.00028303) (60.)(30.049) 60 (1 - .0167)
I = 97.12
6.2.10




E I S Client : DOMING
Source : #4 ACM MILL EXHAUST

Emission Testing Services, Inc. Test Date : 1-28-97
Run No. : 2

DETERMINATION OF PARTICULATE EMISSIONS

page 2 of 2
Ep - Particulate emission rate, lb/hr
Css - Concentration of particulate, grain/DSCF

Ca -Particulate concentration, blank DI water, mg/l

Mf -Particulate catch on filter, mg

Mn -Total particulate collected, mg

Mp -particulate in probe wash, mg Vp -Volume, probe wash,ml

~—-- So0lids, probe wash -—---

Mp =( Mp )-( Ca Vp ) =( 37.62) -(.000 )( 165.0 ) = 37.620
---- Solids, filter ----
Mf = 12.6

=== Total Solids collected ----

Mn = Mp + Mf

( 37.620 )+( 12.6 ) = 50.220

-------- CONCENTRATION and EMISSION RATE —--—-—=—-—--

0

0

0
fl

(Mn/Vmstd) (0.01543 grain/mg)

( 50.220/ 35.79629) (0.01543)

Il

.02165

Ep = ( Mn )( 2.2046 X 10-6 lb/mg )}( Qsd ) / Vmstd

( 50.220)( 2.2046 X 10-6 )( 78310.7 ) / ( 35.79629 )

= .242

6.2.11
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E S Client : DOMINO
| Source : #4 ACM MILL EXHAUST

Emission Testing Services, Inc. Test Date : 1-28-97
Run No., : 3

DETERMINATION OF PARTICULATE EMISSIONS
page 1of 2

dH Average pressure differential, meter orifice, in-H20
Pbar - Barometric pressure at the sampling site, in Hg

Pstd - Standard absolute pressure, 29.92 in Hg
Tm - Average dry gas meter temperature, deg R
Tstd - Standard absolute temperature, 528 deg R
Vm - Volume of gas sample, actual dry ft3
Vmstd - Volume of gas sample, dry, Std. cond., DSCF
¥ - Dry gas meter calibration factor
Tstd Pbar + dH/13.6
vmstd = Vm ¥ ~—----—= —=-—-———-—o—o—————
Tr Pstd
( 528 )( 30.02 + (1.1875/13.6))
vmstd = ( 36.568 )( 1.0231 ) (-=—==—== Y (== e }
( 545. )({ 29,92 )
Vmstd = 36.48100
An ~ Cross-sectional area of nozzle, ft2
Ps - Absolute stack gas pressure, in Hg
Osd - Dry volumetric stack gas flow rate, dscf/hr
St - Total sampling time, min
Ts - Absolute stack gas temperature, deg R
Vs - Average stack gas velocity, ft/sec
————— ISOKINETIC SAMPLING RATE --—---
Ts Vmstd Pstd 100
I = mecmmc e e e e ———
Tstd Vs &n S5t Ps ( 60 )( 1-Bws )
{ 578. Y{ 36.48100 Yy( 29.92 )( 100 )
I A " ————————— e ey
528 ( 40.2299)(.00028303) (60.)(30.041) 60 (1 - .01l69)
I = 98.77

6.2.12




E I S Client : DOMINO
Source : #4 ACM MILL EXHAUST

Emission Testing Services, Inc. Test Date : 1-28-97
Run No. : 3

DETERMINATION OF PARTICULATE EMISSIONS

page 2of 2
Ep - Particulate emission rate, 1lb/hr
Css - Concentration of particulate, grain/DSCF

Ca ~Particulate concentration, blank DI water, nmg/l

Mf -Particulate catch on filter, mg

Mn -Total particulate collected, mg

Mp -particulate in probe wash, mg Vp -Volume, probe wash,ml

---- Solids, probe wash --——-

Mp =( Mp )-( Ca Vp ) =( 24.75) -(.000 ){ 125.0 ) = 24.750
--~~- Solids, filter ----
Mf = 8.2
---- Total Sclids collected ----
Mn = Mp + Mf
= ( 24.750 )}+( 8.2 ) = 32.950

———————— CONCENTRATION and EMISSION RATE ---——---

Css = (Mn/Vmstd) (0.01543 grain/mg)

( 32.950/ 36.48100) (0.01543)

.01394

Ep ( Mn ) ( 2.2046 X 10-6 1lb/mg )( Qsd ) / Vmstd

Il

( 32.950)( 2.2046 X 10-6 )( 78473.5 ) / ( 36.48100 )

I

.156

6.2.13




During sampling, particulate was collected in the probe wash and on the filter. The
probe wash sample was transported to Chemtex's laboratory in Baton Rouge, Louisiana for
analysis of total solids. The filter sample was transported to ETS' laboratory in Baton Rouge,
Louisiana for analysis of total mass gain. Results of these analysis are presented on the

following pages.

6.2.14




I

Environmental & Industrial Hygiene Services
l Client: ET S Inc.
10461 Mammoth Dr.
I Baton Rouge, LA 70814

16550 Highland Road, Baton Rouge, Louisiana 70810
(504) 752-5100  FAX (504) 753-1782

Report Date: 2/6/97

Sample Source: Impingers
Date Collected: 1/27&28/97
Collected By: KT/RD

Date Received: 1/31/97
CHEMTEX FILE #: B7020168

I RESULTS OF ANALYSIS
CLIENT: DOMINQ SUGAR
l Source ldentification: ACM Vent & BC Dust Collector
Sample Volume Concentration Results
I CHEMTEX # Sample !dent|fication Parameter ml mg/t mg/sample
B7010168 Run-1 Probe Wash  Total Solids 165 644 106.26
l w/Acetone (1/28/97) e \
LN
B7010169 Run-2 Probe Wash Total Solids 165 228 37.62 “
I w/Acetone (1/28/97)
B7010170 Run-3 Probe Wash Total Solids 125 198 24.75
l ] wiAcetone (1/28/97)
B7010171 Run-1 Probe Wash Total Solids 35 220 7.71
w/Acetone (1/27/97) BP
i )
B7010172 Run-2 Probe Wash Total Solids 40 990 39.6 .,-\
./'D oy
w/Acetone (1/27/97) \ o
0\\84
I B7010173 Run-3 Probe Wash  Tota!l Solids a0 3,320 298.8
wilAcetone (1/27/97)
I B7010174 Blank Total Solids --- <2 ———
QC-Check Sample True Value Obtained Value
I Total Solids {mg/l) 50 48/46*
* Duplicate Analysis
I Parameter Method Reference Date Analyzed/Analysts
l Total Solids EPA Method 160.3 2/4/97 KR
vRodldy /
I Dr. C. N. Reddy, Ph.D, CIH, ASP
pap/CNR Director
l The analytical resulls, opinions or inferpretauons conras in this report are based upon information and malerial supplied by the client for whose exclusive and confidential use this report has been made
The anatytical results, opinions or interpretations sxpresaad reprasent the best judgmend of CHEMTEX, CHEMTEX, however, makes no warranly or representation, express o implied, of any type, and

expressly disclaims same. This report shall not be refreuced, in whote or 1n part, without the wnitlen approval of CHEMTEX,

. AIHA Accredited

Organic, Metal, Wet Chemical, Biological and Prire
Chemical Anatyses for Multi-media Environmentat
I and Industrial Hygiene Samples.

Facilities are also wvailable at:

3082 25th Sireet, Port Arthur, Texas 77642

6.2.15

(409) 983-4575
(512) 299.9900
(318) 625-8898

FAX (409) 9821522
FAX (512)299-1155
FAX (318) 625-5582

", Texas 78408
Jsiana 70663




ETS

EMISSION TESTING SERVICES, INC.

FILTER WEIGHTS

CLIENT &W M ~7

UNTID ¢ D POl

/-R7-87

TEST DATE
Filter Sample Initial Final Weight
Number 1D Weight Weight Gained
202/ AE/ ZPUD 2FP ZEY0 3L 2.%
5023 #7 S LS TPCGGY TRES SR/ 21,7
Fo22. Y7 Zpod PS5 425/ 4252 4253
CLIENT Dm, /)é/-:/m
UNITID ACA LT TEST DATE /- ZA-)
Filter Sample Initial Final Weight
Number ID Weight Weight Gained
Zo2% 4! Z e Sty 5505 F57¢/ ¢5.4f
Fodr 2 SEly  EPTIE EPHe RFLE V2.0
F02.L 3 SR DAY LR 2L 3.2

ANALYST 7-';'-/ p ”“4‘7

FILE: CAETS\FORMS\FILT-PS
6.2.16

ANALYSIS DATE 2 -/ %-/7
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VII. APPENDIX

The following appendices are presented as supporting documentation to the emission

test report.

7.1.1 Resumes of Test Personnel

7.2.1 Test Equipment Calibrations




Kevin Thibodeaux

Sampling Specialist

Emission Testing Services, Incorporated
Baton Rouge, Louisiana

EDUCATION
U.S. EPA Round Robin sample integrity audits
Completed Emission Testing Services Air Sampling Techniques Seminar
Participates in on going Air-Pollution Training Institute Courses (APTT)
High School Graduate

CERTIFICATIONS

EPA Certified Opacity Reader (Method 9)
General Safety & Health Orientation Program
Respiratory Equipment Medical Certification
MSA Qualitative Fit Test Record

EXPERIENCE

1987 to Present - Testing Specialist for Emission Testing Services, Inc.
Performs EPA approved reference methods for compliance testing as well as
other non-routine source evaluations. Responsibilities also include job
preparation, equipment calibration and equipment maintenance.




Ryan Deaville

Sampling Technician Trainee

Emission Testing Services, Incorporated
Baton Rouge, Louisiana

EDUCATION
High School Graduate

CERTIFICATIONS

General Safety & Health Orientation Program
Respiratory Equipment Medical Certification
MSA Qualitative Fit Test Record

EXPERIENCE

06/96 to Present - Testing trainee technician for Emission Testing Services, Inc.
Supports in performing EPA approved reference methods for compliance testing
as well as other non-routine source evaluations. Responsibilities also include job
preparation, equipment calibration and eq\lipment maintenance.
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Jeff M. Savoie

Sampling Technician Trainee

Emission Testing Services, Incorporated
Baton Rouge, Louisiana

EDUCATION

Louisiana State University
B.S. -- Environmental Management Systems

CERTIFICATIONS

EPA Certified Opacity Reader (Method 9)
General Safety & Health Orientation Program
Respiratory Equipment Medical Certification
MSA Qualitative Fit Test Record

EXPERIENCE

10/95 to Present - Testing trainee technician for Emission Testing Services, Inc.
Supports in performing EPA approved reference methods for compliance testing
as well as other non-routine source evaluations. Responsibilities also include job
preparation, equipment calibration and equipment maintenance.




ETS

EMISSION TESTING SERVICE, INC.

__F-l

METER BOX CALIBRATION DATA AND CALCULATION FORM
(English Units)

Leak Check Good @ . 00/& . 3 Meter Box Number: 0D

Barometric Pres., P,: 2)['}, ) R in. Hg Date Calibrated: [ -|{,~9]
Orilice Wet Test Dry Gas Mcter Readings Welt Test Dry Gas Meter Rua
Helta H Meter Meter Inlet Outlet Avg Time
Setting Reading Initial Final Total Reading
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Y = Ratio of reading of wet test meter 1o dry test meter; tolurance for
individual values =0.02 from average.
AH@ = Orifice pressure differential that equates to 0.75 cfm of air @ 68 °F
and 29.92 inches of mercury, in. H,O: tolerance for individual values
+ 0.20 from average.
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Calibrated by: Cra\S 4 ‘Yo QQ’\\\QX
\

BEL\BOX_CALWK) 7.2.1

l




ETS

EMISSION TESTING SERVICES, INC.

THERMOCOQUPLE CALIBRATION FORM

]
CALIBRATED BY: (" rara £ Sonerhen DATE: /- )le-99
=
METER BOX NUMBER: /D BAROMETRIC PRESSURE: 20. 4 3
TRIAL THERMOMETER THERMOCOUPLE THERMOMETER THERMOCOUPLE
ICE BATH ICE BATH BOILING WATER BOILING WATER
(Tg) (TC) (Ty) (Tcy)
-3 4 ' ° rl
1 20 20 EV S L1
v}
2 X0 AL 217 L1,
3 3D° 31’ 211 21},
0
AVG L0y ﬂz A0 METANG, _18.3
CALCULATIONS
% ERROR @ BOILING POINT = x 100 = 1.0% ercny
Ty
T - TC
% ERROR @ FREEZING POINT = o £ x 100 = “,(o@"/o errpr
T

OKAY IF -1.5% < % ERROR < + 1.5%

REFERENCE: METHOD 2 SECTION 4.3

FORMS\THERM-CS
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ETS

EMISSION TESTING SERVICE, INC.

PITOT TUBE CALIBRATION FORM

Pitot Tube Number: ?‘ 5 - k
Calibrated By: S pjoif,

CPqy O 0\3

Date Calibrated: N -7.% -3 b

Point Stardard "S" Type Pitot AP, in H,O
Number Pitot AP Impact Static
(in. HyO) Side Side
Low 0. 105 05O 0.t50
Mid 0. 5%5 082 0.%5
High 10O [.S5 e/ S5
CALCULATIONS
A P(ﬂd\
Cpsy = CPsin X
A Py
Deviation = CPs) CP (Impact Side or Static Side)
3
> ICpy CP|
Avg. Dev. = : (Impact Side or Static Side)
3
Impact Side Static Side
Cp (g Deviation CP (s Deviation
0. %29 0. 005 0. %% 0.006
0. k36 O Ho3 0 ¢29 (O.063
o g3 Q.co\ 0.%39 0000 _
Cr= 0. 233 Cp= p.I3Y :
| Cp (Static Side) — Cp (Impact Side) | = 0. %01 (Must be < 0.01)
Avgerage Deviation (Impact Side) = 0. 003 (Must be < 0.01)

1l

Avgerage Deviation (Static Side)

p = E;; (Static Side) + Eﬁ (Impact Side)

2

2.

0. oY (Must be < 0.01)

(Should be 0.80 < Cp < 0.85) = _0.¥X3Y






