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10 INTRODUCTION

Thig study was performed pursuan to a request by Amstar Sugar Corporation in accordance
with thelr Purchase Order No. 1935 and the pre-tast meeting.

An offictal pre-test meeting and a site visit were conducted on February 13, 1989 at Amstars
offices in Arabi, Louislana. Amstar was represented by Messrs. R. Mangipano and F. Goodrow; and
waldemar S. Neison and Company, Inc. by Messrs. R. J. Acuna and C. E. Settoon.

Mr. Fred Goodrow of Amstar coordinated on-gite tasting with process operations.

The units tested were the panhouse rotoclone outlet ducts at Amstar's Arabi, Louislana sugar
refinery. EPA Method 5 tests for particulate and EPA Method 9 for opacity of emissions determinations
were utilized 1o quantify emissions. The data reported herein are intended to represent maximum
operating rates for the subjact facliity.

Actual tests were conducted on February 15 and 16, 1988. The particulate test data and
opaclty observations were In the expected range. Further discussion of the tést resufts (s presented
herein,

This report was authored by Messrs. R, Javiar Acuna, Environmental Technologist and Clirton
E. Settoon, Environmental Technician of Waldemar S. Nelson and Company, Inc.

00029 AAS
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20 SUMMARY OF RESULTS
241 Particulates

The particulate tests, analyses and calcutations conducted for this compliance determination
were conducted In accordance with EPA Method 5 (40 CFR 60, Appendix A).

A single EPA Method 5 test was conducted on Rotoclone Ducts 3 and 4 in the panhouse,
consisting of thrae sample runs each (AM-3-4, AM-3-5 and AM-3-6 and AM-4-4, AM-4-5 and AM-4-6,
respactively). Summaries of results are presented in Tables 2-1 and 2-2.

The isckinetic rate for each run was within the aliowable range (100% +/- 10%). No major
equipment or instrument maltunctions occurred which might render the data suspect. Run No. AM-4-4
was oarrected to 100% Isokinetic utilizing EPA's Document No. 450/2-78-042a, "A Guide For Evaluating
Test Results” by R. T. Shigehara, Emission Measurement Branch, ESED, OAQPS, EPA.

TABLE 2-1
SUMMARY OF RESULTS
ROTOCLONEDUCT 3
PARTICULATE TEST
Percent Particulates
Dats Run No., Isokinstic Ibs/hr
0215/89 AM-3-4 94 2.18
02/15/89 AM-3-5 80 280
02115/89 AM-3-8 91 2.64
Average: ' 257
Allowable: (LaDEQ-AQD Permit No. Grandtathared) N/A

Compietes particulate results are presented in Section 8.

03020 A Pege 3
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TABLE 2-2

SUMMARY OF RESULTS
ROTOCLONE DUCT 4
PARTICULATE TEST
Percent Particulates
Date Run No. isokinetic fbs/hr
0216/88 AM-4-4 100 1.90
02/16/:89 AM-4-5 95 0.7
02/16/89 AM-4-6 o3 _ 1.08
Average: 1.28
Allowabls: (LaDEQ-AQD Permit No. Grandfathered) N/A

Complete particulate results are presented in Section 9.
22  Opachy of Emissions Datemmination

The opacity of emissions determinations and calculations were conducted in accordance with
EPA Method 9 (40 CFR 80, Appendix A).

The ducts were observed simultaneously for eighteen (18) consecutive minutes with
obsetvations recordad each fifitaen (15) seconds.

Results are presented for rotoclone Ducts 3 and 4 in Tables 2.3 and 2-4, respectively.
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TABLE 2-3
SUMMARY RESULTS
OPACITY OF EMISSIONS DETERMINATION
ROTOCLONE DUCT 3
' Time Duration Number of Average
Date {0000-2400) {min) Obsarvations Opacity (%)
02/15/89 1310-1315 6 24 5
02/15/89 1316-1321 8 24 5
02/15/89 1322-1327 8 24 2.7
Average: 42
Allowable: (LaDEQ-AQD Permit No. Grendfathar) 20
TABLE 2-4
SUMMARY RESULTS
OPACITY OF EMISSIONS DETERMINATION
ROTOCLONE DUCT 4
Time Duration Number of Average
Date (0000-2400) {min) Observations Opactty (%)
02/16/:89 1330-1336 - 6 24 3.1
02/18/89 1336-1341 6 24 14
021em9 1342-1347 8 24 39
Averaga: 28
Allowable: (LaDEQ-AQD Permit No. Grandfathered) 20

Page &
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2 REGULATORY HISTORY (RESERVED)

Grandisthered, therefore no permit required.
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40 PROCESS DESCRIPTION/PRODUCTION PROFILE

Amstar is engaged in the refining of raw cane sugar into various granulated and liquid sugar
products,

In the process of producing granulated sugar, batch centrifugal machines separate the sugar
crystals from the syrup in which they were grown. These centrifugal machines faod wat sugar via screw
canveyors 1o rotary driers called granulators. in these granulators, heated air flows counter-current to the
sugar, drying the product. Air laden with moisture and sugar dust exiting the granulator goes through a
skimmer (a cyclone-type separator). Sugar dust recoverad by the skimmer is retumed to the process
through an air lock. Exiting the skimmer, the air next goes through a final dust collector called a
rotoclone, which is a wet-type scrubber. Air exiting the rotoclone is discharged to the atmosphere via
ductwork. The sugar recovared by the rotoclone is returned to the process. {See Drawing R-005 for a
typical granulator and alr control system.)

The discharges of granulator rotoclone ducts 023-74 and 024-74 were chosen for thig study.
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5.0 TEST PROCEDURES
5.1 Particulats - EPA Method §
5.1.1  Particulate Sampling

The particulate emissions test (EPA Meathaod 5) followed the guidelines and procedures of 40
CFR 60, Appendix A.

Dimensions of the stack and test location along with sample points are presented in Drawing
Nos. R-001 and R-002.

The average of three “runs" (samples) constliutes one test.

Stack emissions ware measured by traversing via one port using a 4-1/2 foot (4.5-1t.) probe with
a heated SS liner. A total of twenty-four (24) points were sampled during each run of a period of three (3)
minutes per point for runs AM-3-4, AM-3-5, AM-3-6, AM-4-4, AM-4-5, and AM-4-6.

One port was utilized pursuant to discussions with Mr, Jim Courville of LDEQ-AQD. An
obstruction prevented 90° port sampling, thus twice as many poits were sampled on & single traverse to
ensure representative sampling. '

The sampling train used was & NAPP, Inc., Model 31 Manual Stack Sampler. The sample traln
consisted of a buttonhook-type nozzle, the 4.5-foot probe, a two-section sample box, a 50-toot umbilical
cord, and a control console.

The control console contained a lsak-free diaphragm pump, a DGM, coarse and fine adjust
valves, a.dual inclined manometer, a selectable pyremeter, a vacuum gauge, and umbilical cord
connections. The diaphragm pump moved the stack gases through the sampling system while the DGM
measured the volume of gas sampled. Gas flow through the system was controlled with the coarse and
fine flow valves. The range of the dual inclined manomaeter was 0 to 10 inches HoO graduated in
0.01-inch H30 divisions from 0 1o 1 Inch and 0.1-inch HaO from 1 to 10 inches. The manometer
provided for simultaneous measurement cf the pressure drop across the orifice in the control console and
the difterential pressure of the stack gas velocity at the sampling point. The umbilical cord and
connactors united the metering/control cansole with the sample box, One poriion of the sampie box heid
a heating element which maintained the temperature in the fitter holder compartment at approximately
2509F. The other compartment of the sample box contained an ice bath with four giass impingers
connected In serlas by glass U-tubes. The first and second impingers contained 100 mL of deionized
distilled water. The third impinger was dry and the fourth contained approximately 200 g of indicating
sllica gel. The ice bath-impinger combination cooled and dried the flue gases samplaed to prevent

damage ta aither the pump or DGM while aliowing a detarmination of the stack gas moisture content for
each run,

M
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For a schematic of the Method 5 sample train, refer to Drawings pregsented in the Appendices.
A detallad view of the Method 5 probe is provided in the Drawings presented in the Appendices.

The control console, pitot tubss, and nozzles were calibrated prior to testing. All calibration
data Is contained in the Appendices. Upon completion of the tests the control console was re-calibrated
as required by reterence methods. The resulting data showed Ingignificant deviation from the original
calibration within acceptable limitations. Close visual inspaction of the pitot tubes and nozzle revealed no
damage or misalignment thus re-calibration was not raquired for thess components,

As required, the pitots and the sampling tralh were leak checked before and after each test run.
In alt instances, the vacuum on the pitot system remained stable for at least 15 seoondé at 3 Inches HoQ
(or more}. The sampling train leaked less than 0.02 ctm at a vacuum of 15 inches Hg in the pre-test
checks and at the maximum test vacuum in the post-tast chacks at the nozzie inlet.

Prior to the first run, molecular weight, preliminary velociiy, and temperature data were acquired
from previous {est data. Similarly, moisture content data was aiso taken from previous tests.
Subsequent runs were based on acqulred data. A barometer taken to the field laboratory was usad o
record barometric pregsure.

§.1.2  Particulate Sample Recovery and Analysis

A temporary field laboratory was established on-site. The equipment needed was transfarred
from Waldemar S. Nelson and Company, Inc.'s laboratory in New Orleans, Louisiana.

The field laboratory was used for all cleanup operations. A quasi-dust-free area was
maintained for glassware cleanup and probe cleaning. A probe cleaning brush, consisting of a 12-foot-
fong Tellon rod with a nylon brush, was used to ciean the probe. A small nylon brush was used to clean
the iniat tip and glass tubing up 1o the tliter using deionized distilied water. The probe, probe tip, and all
sample-exposed surfaces prior to the fliter were rinsed and brushad after each test with deionized
distilled water.

Water was utllized rather than acatone pursuant to prior discussions with Mr. Jim Courville of
the LDEQ-AQD, as the acetone would not effectively dissolve the sucrose In the probe and glassware.
Due to the possibliiity of sampie loss It was mutually agreed that warm water would be utilized to
maximize sample recovery.

The capture from each run, along with the tilter remnants which had adhered to the filter holder
gasket, was retained in a clean sample bottle (glass with Teflon-lined cap). The liquid level of the
captures was marked clearly on each sample bottis so that they coukt be checked for loss of volume due
to evaporation or spillage during transport.

PO029.AAY Page 12
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A blank of the deionized distilled water used for the probe and glasswara cleanup was also
retained in a clean sample bottle. This aliowed any blas in weight added by the acetone itself to be
subtracted from the total weight of captured particulate, in accordance with the procedures outlined in 40
CFR 80, Appendix A, .

Upon return to Wakiemar S. Nelson and Company, Inc.’s laboratery in New Orleans, the water
samples and blanks were measured votumetrically, then evaporated, desiccated, and weighed in
accordance with Method 5 procadures. The complete anaiytical results are presented in the Appendices.

The 4-inch-diameter filters were desiccated, tared, and stored in new clean petri dishes prior 1o
beginning the tests. After each test run, the soiled filter was carefully removed from the filter hoider and
retumned to the original petri dish. The filters were subsequently desiccated and re-weighed at Waldemar
S. Nelson and Company, Inc.'s New Orleans laboratory. Copies of the fitter weight tog are presented in
the Appendices. The nat weight gain (loss) of each tilter was added to the corresponding water rinse
waight (less blank correction) and reporied as tota) particulate welght tor that test.

5.2 Flue Gas Composition Sampling - EPA Method 3

An Orsat analysis was conducted t¢ determine the stack gas 'conoentratlon during the first run.
This was accomplished at the stack by attaching a 4.5-foot 8S tube to the Method 5 probe. The sample
was collected directly by the Orsat and was analyzed immediatety {n the field.

The results indicated ambient molecular composition, thus subsequent Orsat analyses were
unnecessary. Ambient molecular composition values of 0.8% COp, 20.1% Oo, and 79.1% CO + N, wers
assumed for calculations.

53 Opacity of Emissions Determination - EPA Method B

Standard EPA Method 8 observation procedures were adhered to during opacity of emission
determinations. The tests were conducted by a certified Visible Emissions Obsarver with good
meteorologica!l conditions prevaliling.

Page 13



WALDEMAR 8. NELBON AND COMPANY, INC.

W

6.0 QUALITY ASSURANCE PROCEDURES - EPA METHOD §

A Model 31 Manual Stack Sampling System was purchased from NAPP, Inc. of Austin, Texas
for the sampling of particulate emissions. A schematic of the sampling train and & detail of the probe are
presented in the Appendices. The sample traln was operated, maintained, and calibrated in accordance
with procedures outlined in APTD-0576 and standard methods.

81 Sampling Apparatus

Probe: The sampling probe was constructed of SS tubing with an outside diamster of about 18
mm {0.625 in.) encased in a SS sheath with an outside diameter of 26.4 mm (1.0 In.). Quartz liners were
used If stack temperatures were less than 480°C (900°F). The probe was constructed according to
APTD-0581 gpecifications, thus callbration was not necessary. instead, calibration curves from APTD-
0581 ware used. The heating system utilized is capable of maintatning an exit gas temperature of 120°
+/- 145C (2480 +/- 259F).

Upon receiving the probe from the manufacturer, it was visually checked for breaks or cracks
and checked for laaks while connacted to the sampling train. This insured a proper nozzle to the probe
connection with an asbestos string. The probe heating systam was checked in accordance with the
Quality Assurance Handbook for Alr Pollution Measurement Systems; Vol. ill, (EPA 600/4-7-027b).

Probe Nozzle: The probe nozzle has a sharp, tapered leading edge and is constructed of
seamiess 316 SS tubing formed in a buttonhook. The tapered angle is less than or equal to 30° with the
taper on the cutskie 1o preserve a constant inside diameter.

A range of nozzle IDs {0,163 10 0.5 in.) was available for isokinetic sampling.

Upon receipt of the nozzles from the manutacturer, they were Inspected for roundness and for
gamage to the tapared edge such as nicks, dents, and burrs. The diameter was checked with a
micrometer in accordance with callbration procedures. Each nozzle was engraved with an identification
number far inventory and calibration purpoges.

Pitot Tube: The pitot tubes, Type *S" design, meet the requirements of EPA Method 2. The
pitot tube is permanently attached to the probe as Ulustrated. The pitot tube was visually inspected for
both vertical and horizontal tip alignment. Callbration data for the pitot tubes is presented in the
Appeandices.
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Ditferential Pressure Gauge: The ditiersntial pressure gauge used was a dual Inclined
manometer. One was utilized to monitor the stack velocity pressure, and the other to maasure the orifice
pressure difterential.

Filter Holder: A filter holder of borosilicate giass with a glass mash frit filter support and a
sliicone rubber gasket was used. The holder design provided a posltive seal against leakage from the
outside and around the filter. it was positioned immediately following the probe, with the filter placed
toward the flow. .

Filter Heating System: The heating system used was capable of maintaining the filter holder of
120° +/- 149C (248° +/- 25°F) during sampling. A gauge capable of measuring temperatures to within
39C (5.4°F) was used to monitor the temperature around the fiter during sampling.

Condenser: Four impingers wera connected in series with leak-free ground-glass fittings. The
first, third and founth impingers were the Greenburg-Smith design modified by replacing the inserts with a
glass tube that has an unconstricted 13 mm (0.5 in.) ID and that extends to within 13 mm (0.5 In.) of the
flask bottom. The sacond impinger was a Greanburg-Smith with the standard tip and piate. The fourth
impinger outlet connection was fitted with & thermometar capable of measuring +/- 1°C (1.89F) of true
value In the range of 0° to 25°C (32° to 77°F).

Upen racaip! of the standard Greenburg-Smith impingers, each impinger was checked visually
for damage -- breaks, cracks, or manufacturing flaws such as pdoriy shaped connections.

Metaring System: The metering sysiem consisted of a vacuum gauge, a vacuum pump,
tharmometers capable of measuring +/~ 5.49F of true value in the ranga of 32° to 154°F, 2 DGM with 2%
accuracy at the required sampling rate; and related equipment.

When the metering system was used with a pltot tube, the system was assured verification of
an isokinetic sampling rate through the use of a nomograph. _

Baromeater. An aneroid barometer capable of measuring atmospheric pressure to within +/- 2.5
mm (0.1 in.) Hg was used. The barometer was calibrated agalnst the absolute barometric pressure
obiained from a nearby National Weather Service station and adjusted tor the elevation difference
between tha station and the laboratory.

Gas Density Determination Equipment: A temperature senscr and a pressure gauge as
described in Method 2 were utllized. Additionally, an ambient air sample was analyzed by the Orsat to
varify that the absorbing solutions were fragh and that no leaks existed.

The temperature sensor and Method 3 probe were permanently attached to both the probe and
the pitot tube.

00029 AA3
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6.2 Sample Recovery Analysis

Probe Linar and Nozzle Brushas: Nylon bristie brushes with SS wire handies were used. The
probe brush was slightly longer than the probe. A separate smatler and fiexible brush was used for the
nozzle.

Sample Storage Containers: 500 mL, narrow mouth, chemically resistant, borosilicate glass
botties were used for storage of the water rinses. The bottles have leak-proot screw caps with rubber-
backed Taflon cap linars, and are constructed to preciude leakage and to resist chemical attack. Prior to
field use, the cap seals and the bottle cap seating surfaces ware inspected for chips, cuts, cracks, and
manutacturing deformities which would allow leakage.

Petri Dishes: Polyethylene petri dishes were used for storage and for transportation of the
fiters and collected sample filtars. _

Graduated Cylinder and/or Triple Beam Balance: A triple beam balance was used to measure
the solutions added and the water condensed in the Impingers before and after sampling. Additicnally, a
graduated cylinder was used to measure the solutions Initially placed in the first and second impingers.
The graduated cylinder has subdivisions less than or equal to 2 mL and the triple beam balance is
capable of weighing to the nearest 0.1 g.

Plastic Storage Containers: Several aintight plastic or meta! containers were used for storage of
sliica gel. The sllica gel used was weighed at the tesi site.

63 Analytical Equipment

Glasswara: 250 ml, glass beakers used for evaporation of the water rinses. Petri dishes, as
specified previously, were used to facilitate filter transport.

Balance: An analytical grade batance capable of welghing the fitars and the sampie beakers to
within +/- 0.1 mg was used. A triple beam balance as described in Section 6.2 was uged for field
welghings.

Reagents and Other Supplies: All reagents used met or excaeded specifications established by
the Committea on Analytical Reagents of the ACS, or specified in 40 CFR 60, Appandix A.
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64 Calibration of Apparatus - EPA Method §

Calibration procedures ware conducted for the EPA method test equipment specified harein In
accordance with the applicable test method. A detalled log of calibration data is maintained in the
laboratory and is presented In the Appendices.

Calibration Meter System - Method 5. A refarence DGM callbrated agains! a bell prover was
purchased from NAPP, inc. with the necessary callbration data. This meter ls used for pre-and post-test
calibration checks as specified in APTD-0576. The DGM was calibrated atter tield use according to
procedure outlined In Paragraph 5.3 of EPA Method 5. The DGM was well within its required cafibration
limits of 5% trom initial calloration. '

Sample Train Thermometer - Method 5. The thermometer used to measura the temperature of
the gas leaving the impinger train was callbrated using a mercury-in-glass thermomater in accordance
with standard mathods.

Dry Gas Meter Thermometer - Method 5. The DGM thermometers were checked in accordance
with APTD-0576. .

Stack Tempar nsor - Method 5. The stack temperature sensor (type "K” Thermocouple)
was calibrated upon receipt and checked beforg and after tield use. It was uniquely marked tor
identitication. The callbration was carried out in accordance with APTD-0576.

Probe Heater - Method 5. The probes ware constructed according to APTD-0581, theretore,
the cailbration curves of APTD-0576 were used. '

Barometer - Method 5. The tield barometer was adjusted Initially and before each test series to
agree within +/- 2.5 mm (0.1 in.) Hg of the Natlonal Weather Service station pressure valus. With a
correction for the ahiude difference between the station and the sampling point applied at a rate of -2.4
mm Hg/30m (0.1 In, Hg/100 ft.).

Probe Nozzle - Method 5. Probe nozzles were callbrated before Initial use in the fleld. Using a
micrometer, the nozzle ID was measured 1o the nearest 0.025 mm (0.001 in.). Three measurements
ware made using differant diamaters each time, and an average was obtained. The difference between
the high and low readings did not exceed 0.1 mm (0.004 in.). Each nozzle was permanently and
uniquely idantified.

Pitot Tube - Method §. The type "S" pitot tube assembly was calibrated by the manufacturer.
However, the tubes were ingpected for damage or misalignment before and after each run.

Analytical Balance - All Methods. Ths analytical balance was Inftially checked and Is checked
before each use with Class S weights, and the data is recorded on an analytical balance caiibration log.
The balance agresd within +/- 2 mg of the Class S weights.

$8020.AA9 ' Page 17
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8.5 Pre-aampling Quailty Assurance Chacks

Probe and Nozzle. The probe and nozzie were cleaned internally by brushing first with
deionized-distilled water, and finally with acetons; both were allowed to dry in the air. The objective was
1o leave the probe finer free from contaminants. The probe's heating system was checked to insure that
it was operating properly. The probe was seaied at the inlet and checked for leaks at a vacuum of 15
inchasg Hg.

impingars, Filter Hoider, Glass Connactors, Flasks, etc.: All glassware was cleaned first with
detergent and tap water and then with delonized-distilled water. All glassware was visually inspected for
cracks or breakage. .

Pump. The vacuum pump was checked for any erratic behavior (nonunitarm or ingutficient
fiow).

Fitters. The fiers ware visually checked against light for Irregularities, flaws, and pinhole leaks.
Petrl dishes were labeled and the filters were kept in thalr respective dishes except during actual
sampling and weighing.

The filters were desiccated at 60° +/- 10°F ang at ambiem pressure for at least 24 hours, and
then weighed at 6 hour intervals unti! weight changes of less than or equal te 0.5 mg from the previous
weighings were achleved. During each weighing, the filter was not exposed to the laboratory atmosphere
for greater than 2 minutas or to a refative humidity of greater than 50%. The analytical balance was
calibrated with Class S standard weights each day used. A data form was kept with the balance at al!
ttems for recording the dates and acceptabilities of the balance checks.

Equipment Packing. Equipment was packed to withstand severe treatment during shipping and
field handling operations. The following containers were used:

Probe. The inlet and autiat of the probe were sealed to protect the probe trom breakage. The
probe was then packed inskie a section of PVC pipe and the ends were sealed.

impingers, Connectors, and Assorted Glasgware. All impingers and glassware were packed in
a rigld container specifically designed for the glassware by NAPP, Inc.

Volumetric Glassware: Assortad laboratory glassware is generally packed in the manutacturer's
original packing or equivalent,

Meter Box; The meter box housing was sufficient to protect components during trave).
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70 CHAIN-OF-CUSTODY

The chain-of-custody procedures were followed according to the EPA Quality Assurance
Handbook, Volume 1ll. A Chain-of-Custody Form was established for each set of samples. Each form
remained with the samples under lock and key untll analysis was completed.

The Chain-of-Custody Form(s) is presented in the Appendices.
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80 PROJECT PERSONNEL

Members of the Environmental Sclences and Enginsering Department of Waldemar S. Nelson
and Company, Inc. conducted the particulate and opacity emissions tests at Amstar Sugar Corporation.
Members of the test crew are iisted below with the resumes presented In the Appendices.

o Lawrence R. Schumer
Staff Scientist

e R. Javier Acuna
Environmental Technologist

¢ Clinton E. Settooh
Environmantal Technician

e Mariano Mata
Environmental Engineering Technologist
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8.0 DISCUSSION OF PROCEDURES AND RESULTS
8.1 Sampling

The NAPP, Inc., EPA Msethod 5 sample train tunctioned properly throughout testing. No
instrumentation or equipment malfunctions were ncted.

The leak check option for probe liners sealed with an asbestos string was not exercised for
these tasts. Thus, the pre-test leak checks were performaed by leak checking the train at 10 to 15 inches
Hg at the nozzle intet. Following the completion of each sampie run, post-test leak checks were
conducted at the maximum vacuum recorded during testing through the probe tip.

9.1.1  Sampling - Rotoclone Duct 3

The testing of Duct 3 commenced on February 15, 1969 and conslisted of three runs (AM-3-4,
AM-3-5, and AM-3-6). EPA Method 5 was utilized for particulate sampling.

Each run was comprised of 24 three minute points for a total sample time fo 72 minutes.

One port was utilized pursuant to discussions with Mr. Jim Courville of the LDEQ-AQD. An
obstruction prevented 80° pont sampling, thus twice as many points were sampled on a single traverse to
ensure reprasentative sampling.

During Run 2 of the Mathod 5 test an EPA Mathod 9 opacity of emissions determination was
conducted by Waldemar S. Nelson and Company, inc. parsonnel. The field data torm Is presented In the
Apparxiices.

912 Sampling - Rotoclone Duct 4

The testing of Duct 4 commenced on February 18, 1989 and consisted of three runs (AM-4-4,
AM-4-5, and AM-4-6}. EPA Method 5 was utllized for particulates sampling.

Each run was comprised of 24 three minute points for a total sampte time of 72 minutes.

One port was utilized pursuant to discussions with Mr. Jim Courville of the LDEQ-AQD. An
obstruction prevented 80° port sampling, thus twice as many polnts were sampled on a single traverse to
ensure represamative sampling.

During Run 2 of the Method 5 test and EPA Mathod 9 opacity of emissions determination was

conducted by Waldemar S. Nelson and Company, nc. personnel. The field data torm is presented In the
Appendices.
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92  Sample Recovery

Mathod 5: Sample recovery for both tests was conducted In accordance with standard methods
8 prasented in 40 CFR 60, Appendix A. '

Water was utilized rather than acetone pursuant to prior discusslons with Mr. Jim Courville of
the LDEQ-AQD, as the acetone would not eftectively dissolve the sucrose in the probe and glassware.
Dus to the possibility of sample loss, it was mutually agreed that warm water would be utilized to
maximize sample recovery.,

Refer to comments in Section 9.4 regarding difficulties of handling the particulate captured
{sucrose).

8.3 Sampile Analysis

Method 5: The particulate samples for both tasts were analyzed per 40 CFR 60, Appendix A.
No complications were noted during analyses. However, two acetone finse sample bottles contained
significant layers of sucrose. Rinsing with acetane tailed to dissolve the sugar; thus, 2 to 5 mL washings
of delonized distilied water were utilized to transter the sucrose to beakers for evaporation.

8.4 Results

The particulate results indicate good repeatabillity given the low concentrations the tests
attempted to quantity. At no time during the two days of emissions testing were any sampling
complications noted. The EPA Method 9 opacity of emisslons determinations were conducted during the
particulate tests for Ducts 3 and 4. The isokinatic rates for each run were well within acceptable limhs
(100 +/- 10%). Run No. AM-4-4 was corrected to 100% isokinetic, utilizing EPA Document No.
450/2--78-0428, "A Guide for Evaluating Test Results” by R. T. Shigehara, Emigsions Measurement
Branch, ESED, QAQPS, EPA. ‘

Due to the nature of the operation, it is reasonable to assume that the resultant particulate
loadings at the rotoclone ducts vary based upon the operation of the subject process equipment.
Howaver, the units were reported to be operating near maximum levels during testing. Process data
recorded by Amstar Sugar during testing are presented in the Section 4.

During sampling and sample recovery, the particulate matter, pradominantly sucrose, was
. ditticult to handla. The sucrose In the rotoclone ducts, and as emitted, is«in a syrup form, apparently due
to tho water sprays associated with the rotoclones. Thus, the nozzle was chacked for blockage atter
each port. Thus, particular care was taken In cleaning of all sample-exposed surfaces to achleve
maximum particulate capture in the rinse.

e
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The syrup form of the sucrose emissions may also explain the low particulate emisslon rates.
The emissions as sampled contain a high moisture content which, when deslccated yield a minimal
particiiate capture.

The average of the three test runs for Duct 3 is 2.57 Ib/hr. A complate listing of Method 5 test
results and a table of unitorm stack parameters for Duct 3 are presented in Tables 8-1 and 8-2,
raspectively.

The average of the three test runs for Duct 4 is 1.28 ivhr. A complete listing of Method § test
results and a table of unitorm stack parameters for Duct 4 are presented in Tables 8-3 and 9-4,
respactively.

85 Opacity ¢! Emissions Determination

The opacity of emissions determinations and calculations were conducted in accordance with
EPA Mathod @ (40 CFR 80, Appendix A).

The ducts were observed simultaneously ter gighteen (18) consecutive minutes with
obsarvations recorded each fitteen (15) seconds.
Rasults are presented for rotociane Ducts 3 and 4 in Tables 9-1 and 8-2, raspectively.

TABLE 9-1
RESULTS
OPACITY OF EMISSIONS DETERMINATION
ROTOCLONE DUCT 3
Time Duration Number of Avdrage
Date (0000-2400) (min) Observations Opacity (%)
0215/89 1310-1315 6 24 5
0215/89 1316-1321 8 24 ' 5
02/15/89 1322-1327 & ) 24 27
Avarage: 42
Allowable: (LaDEQ-AQD Permit No. Grandtathered) 20

80029.AA3
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TABLE 8-2
- RESULTS
QPACITY OF EMISSIONS DETERMINATION
ROTOCLONE DUCT 4.
Time Duration Nurmbser of Average
Date (0000-2400) {min) Observations Opachty (%)
02/16/89 1330-1335 6 24 3.1
02/16/88 1336-1341 6 24 1.4
Q2r16/89 1342-1347 8 24 3.9
Average: 2.8
Allowabla: {LaDEQ-AQD Parmit No. Grandiathered) 20

8.6 Results - Supporting Documentation

The Appendices of this report contain copies of the tield data forms, analytical work sheets,
calibration data, and other data pertinent to this report.




WALDEMAR 5. NELSON & COMPANRY
EWGINEERS AND ARCHITECTS
ENVIRONMENTAL SCIENCE AND BNGINEERING DEPARIMENT
STACK TESTIKG AND AKEA MONITORING
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AMSTAR CORPORATION  «  ARABI, LOUISIANA -~ 99029
_ PARTICULATE TEST - ROTCCLOKE DUCT ¢ 4 IPAN HOUSE}
EPA METHOD § - RUNS NOS. 4,5 £ 6 ~-  MAY 15-16, 1985
UNIFORM STACX PARAMETERS
VARIABLE DESCRIPTION UNITS VALUES
RUN NO. 1 2 )
VM DRY GAS VOLUME, METER )
CONDITIONS DCF 33.507 29.689 39.405
PR BARCMETRIC PRESSURE IN. HG 30,31 30.31 0.3
M AVERAGE ORIFICE PRESSURE DROP IN. H20 1.064 0.587 1.220
™ AVERAGE METER TEMPERATURE DEG. F 8a. 95, 100.
{1} VMSTD DRY GAS VOLUME, STANDARD
CONDITIONS DSCF 34.75 -+ 30.32 40.00
VN TOTAL WATER COLLECTED ML . 41.9 40.3 69.8
v VOLUME OF WATER VAPOR, STANDARD
CONDITIONS ML 1.917 1.90 1.2¢
{2) PMOS PERCENT MOISTURE BY VOLUME & 5.4 5.9 7.5
{3) MD MOLE FRACTION OF DRY GAS - 0.946 0.941 D.925
~ PCD2 PERCENT CO2 BY VOLUME, DRY [ ] ’ 0.1 0.1 0.1
PO2 PERCENT 02 BY VOLUME, DRY ) 20.6 20.6 20.6
¢+ PCO PERCENT CO BY VOLUME, DRY LY - - -
* PN2 PERCENT N2 BY VOLUME, DRY ‘ ] 79.3 7%.3 79.3
{4} MWD MOLECULAR WEIGHT, DRY STACK
GAS - 28.84 28.84 28.84
[5) MW MOLECULAR WEIGHT, WET STACK )
GAS - 28.26 29.20 20,03
DPS AVERAGE STACK VELOCITY
HEAD IN. H20 0.77 0.61 0.84
5 AVERAGE STACK TEMPERATURE DEG. F $6. 101. 9.
Ps STACK PRESSURE, ABSQLUTE IN. HG 30.29 . 30.29 30.29
(6) V8 AVERAGE STACK GAS VELOCITY FEM 2600, 2130. 2940.
10 INSIDE STACK DIAMETER . 21. 27, 27.
AS STACK AREA 50. IN. 572.6 572.6 $72.6
{7} QS STACK FLOWRATE, DRY, STANDARD
CONDITIONS . DSCFM 9700, 7610. 10400.

A

ot
s THE PERCENT VOLUMES OF NITROGEN {PN2) REPORTED INCLUDE PERCENT N2, CO, AND ALL OTHER FLUE GAS
CONSTITUENTS NOT QUANTIFIED ABOVE.
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ENGIMEERS AND ARNCHITECTS
ENVIRONMENTAL SCIENCE AND ENGINEZERING DEPARTMENT

STACK TESTING AND AREM MONITORING
L L N T T 2 R T Ll e et R L et e Y L e e L e e R A s L iR 2t i 2] )

AMSTAR CORPORATION - ARABYI, LOUISIANA - 89029
PARTICULATE TEST - ROTOCLONE DUCT # 3 [PAN HOUSE)
e’ EPA METHOD § - RUNS NOS. 4,5 ¢ 6 - MAY 15, 1985
UNIFORM STACK PARAMETERS
VARIABLE DESCRIPTION UNITS VALUES
RUN NG, 1 2 3
VM DRY GAS VOLUME, METER
CONDITIONS DCF 37.807 37,112 36.097
PB BAROMETRIC PRESSURE IN. HG 30.31 30.31 30,31
PH AVERAGE ORIFICE PRESSURE DROP IN. H20 1.137 1.090 1.137
™ AVERAGE METER TEMPERATURE DEG. F 34, 104. 111.
(1) vMs1) DILY GAS VOLUME, STANDARD
CONDITIONS DSCF 39,52 317.3¢6 37.e8
W TOTAL WATER COLLECTED ML 83,1 44.8 76.3
WV VOLUME GF WATER VAPOR, STANDARD
CONDITIONS ML i.n 2.11 3.59
12) PMOS PERCENT MOISTURE BY VOLUME' L} 9.2 5.3 8.7
{3} MD MOLE FRACTION OF DRY GAS - 0,508 0.547 6.913
. Pcoz PERCENT COZ BY VOLUME, DRY ] 0.1 0.1 8.1
PO2 PERCENT 02 BY VOLUME, DRY % 20.6 20.6 20.6
* PCO PERCENT €O BY VOLUME, DRY L] - - -
® PN2 PERCENT N2 BY VOLUME, DRY L] 79.3 7$.3 79,3
(4) MWD MOLECULAR WEIGHT, DRY STACK
GAS - 28.84 26.84 28.84
5) M MCLECULAR WEIGHT, WET STACK
GAS ‘ - 27.84 28.26 27.%0
DPS MVERAGE STACK VELOCITY
HEAD IN. H20 0.681 6.80 0.82
TS AVERAGE STACK TEMPERATURE DEG. P 9. 98. 9.
PSs STACK PRESSURE, ABSOLUTE IN. HG 1p.29 30.29 30.29
(6) Vs AVERAGE STACK GAS VELOCITY FPM 2850. 2770, 2880,
1b INSIDE STACK DIAMETER IN. 27. 27. 27.
AS STACK AREA 50. IN. $72.6 572.6 572.6
(7 ©s STACK FLOWRATE, DRY, STANDARD
CONDITIONS DSCEM $470. 9930, 9580,
e’

[

» THE PERCENT VOLUMES OF NITROGEN (PN2) REPORTED INCLUDE PERCENT M2, CO, AND ALL OTHER FLUE GAS
CONSTITUENTS NOT QUANTIFIED ABOVE.
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WALDEMAR S. NELSON. AND COMPANY

INCOBRPORATED

PARTICULATE EMISSION TEST
FIELD DATA FORM
(EPA METHOD |,2,3,4,5,8,&17) ‘

CLIENT __ Awgla WSNCO JOB NO._£2029
RCUTY __ Avgl) daml  SAMPUNG LOGATION Drie¢ oeriet
RUN NUMEER BM.3-4 SAMPLING DATE __7..5-86

TEST PERSONNEL .

PROJECT GCHIEF R. dauier Bevva
TESTING ENGINEER !
. "
ENGR TECHNIGIAN 1 c\don  Sebleon
g ,
LAB TECHNIGAN I
2
OTHER I
2

WSNCO FORM NG, STOOB PAGE | OF 10




RUN NO dM_-3-4

DATE

2 06- 79

SAMPLING TRAIN
SPECIFICATIONS

RECORDED BY_CEB% . )
ASSISTED BY

I. PROBE ASSEMBLY

A. PROBE LENGTH
B. LINER MATERIAL
C. PITOT NUMBER

D. PITOT COEFFICIENT

II IMPINGER CONTENT

At

II.
FT-E-—

Ao %S

0%

C. UMBILICAL

. B4

MISC. COMPONENTS
A. NOZZLE DIAMETER
B. NOZZLE IDENT. NO.

D. FILTER HOLDER TYPEM-S G\ASS ,
E. FITER NUMBER 801

.25 u;.
167\
50

LENGTH FT,

NORMAL

USE

FINAL | NET

NUMBER

TYPE™| MATERIAL

AMOUNT

MATERIAL

AMOUNT

AMOUNT | GAIN

M oW

oML |y

£§310

SE0-1 | 4.4

2

©% oW

100ONML

D s

25,3 15584 | 751

3

M DRY

DY pa

23y e | 1.6

4

M ADSORBENT™*

~ 2006GM.

&G

£49.3

&57.6 £.2

#4 CONTAINER WEIGHT = GM
WEIGHT WITH ADSCRBENT= EM_L

* GS= GREENBURG - SMITH, M= MODIFIED , O= OTHER
** SG= SILICA GEL, D= DRIERITE, O= OTHER

TY CONTROL CONSOLE: AHe (PRE-TEST)
Y_(PRE-TEST)

CONSOLE NQ

TOTAL MOISTURE ADSORBED

q3-]

VELOGCITY

4 He (POST-TEST) ,

Y(POST-TEST)_______

TEMPERATURE

PRESSURE

SENSOR

O STANDARD
@ "s" SHAPED

[DOTHER

[STHERMOCOUPLE (Tvee____}

" B STANDARD
0O "s" SHAPED

READING
DEVICE

' L4
DI MANCMETER {Q=BIN. H 40

O micH SESTIVITY (RANGE____)

O OTHER

COMMINTS:

3PYROMETER (TYPE_{ )
O OTHER

[ O WMANOMETER (-5 IN. HeO)
[ oH SDNTMITY (RANGE )

OTHER_L-Tuee

WSNCO FORM NQ. STOCQB

PAGE 2 OF 10




RUN NO._AW-3 -4 |
DATE 2-/5-69 _STACK GEOMETRY RECORDED BY _OJg~ '

————
—— ——

————

SKETCH OF FLOW PROFILE AND CROSS-SECTION
(ILLUSTRATE PORT-POINT CONFIGURATION, FLOW INTERFERENCES, ETC.)
NOTE: SAME AS RUN a- 4-%

FOR_ROUND STACKS FOR__RECTANGULAR _STACKS
A. DISTANGE FROM INSIDE FAR WALL  A. DISTANCE FROM INSIDE FAR WALL
TO OUTSIDE OF PORT N  TO OUTSIDE OF PORT I
B. PORT LENGTH IN B. PORT LENGTH N,
STACK DIAMETER:(A-B) . STACK DEPTH:(A-B) - N
STACK AREA: IN?  STAGK WIDTH (INSICE) AN,
STACK AREA(DEPTH X WIDTH) NE
LXW IN,
SAMPLING CROSS-SECTION IS: EQUIVALENT DIAMETER (2 |.+w])
NO. OF DUCT . " TYPE OF FLOW NUMBER OF
DIAMETERS .0 R | SAMPLING POINTS

DIAMETERS DOWNSTREAM OF
DIAMETERS UPSTREAM OF

MIN. REQ'C.(METHOD 1)
UsE

WSNCO FORM NO. STOOB PAGE 3 OF 10




RUN NO._AM.2-4 - |
DATE __2-\5-B& TRAVERSE PQINTS 'RECORDED BY _.%
| ——— — . e ———— = P ———
PERCENT OF DIAMETER FROM INSIDE PORT TO POINT é % ég_ -
E1 _ NUMBER OF _TRAVERS INTS_ON_A DIAMETER __ (W €= Z &
{ulngainiininisininlngsnnl PHEEC R
2l afjelaliwo|liz]|ia|ie]1s}z20]e2|24[B = |83
| [146] 67| 44| 3226l 21| 18| 1.6) 1813|110 LI
12 |as4] 250l 146{10.5] 82| 6.7 5.7/ 49|44 3.8]35 |32
3 750|2.6/19.4|146|11.8 { 9.9[ 8.5]| 75| 67 | 6.0 |55
4 93.3{704|323] 226 17.7| 146|125 109|978 7|7s
5 854l 677] 342|250|20.41169[146( 129 |11.6 {10.5
6 956/ 80.6| 65.8/35.6/269 |22.0/18.8[16.5 | 14.6 |13.2
7 89.5 774 |64.4| 36.6) 28.3{23.6|20.4} 180 |16,
8 96.8/85.4 75.0163.4| 37.5| 296/ 25.0]21.8 | 194
9 o1.8 |82.3] 731 |62.5]| 38.2] 20.6{26.2 | 23.0
10 97.4|88.2| 70.9| 71.7| 618 |388] 31.5 |27.2
i 93.3| 85.4| 78.0| 70.4{61.2 |39.3]/323
12 979(90. |83.1|764/69.4[60.7[39.8
13 94.3|875] 8.2 [750 [68.5 [602
14 |oa2]o1.5e54|70.6]72.8 677
I5 95,1 |as.l [835 |78.2|728
16 o84lo25 [87.1| 820770
7 95.6{903|85.4 |80.6
| 18 8.6 93.3|88.4/83.9
19 961 [9i.3 |as8
20 NOTE : SAME 28,7 [94.0(825
2| AS RUN NO. 96.5 |92.|
22 ana-t 989 |94.5
23 268
24 %89
COMMENTS:

WINCO FORM NO. STOOS

PAGE 4 OF IO




—— e T . s

RUN NO. AM-3-4

NOMOGRAPH DATA

RECORDED BY (Wfe

[ >~ R
Vacuum must remain stable for [Sseconds @ 3. HA0.

DATE __2-15- 84 CHECKED BY ___ L%
NOTE: SAME AS RUN_AM-4-4
TA AMBIENT TEMPERATURE e 0.2 oF
Pb BAROMETRIC PRESSURE = Zo.2, _IN Hg
OH e REFERENCE AH 2 IN. Hg0
™ AVG, METER TEMPERATURE = °F
% Ho0 MOISTURE CONTENT = %, BY VoL
PO STATIC (GUJAGE) PRESSURE IN STACX s IN. H20
_ X 0074 s IN, Hg.
PS ABSQLUTE PRESSURE IN STACK, Pb- Pe = IN. Hg.
P™ METER PRESSURE (~Pb) = IN Mg.
PS/PM s ’
c CORRECTION FACTOR .
TS STACK TEMPERATURE = oF
AP AVERAGE STAGCK VELOCITY HEAD = IN. Ho0
LD PMAX, MAXIMUM STACK VELOGITY HEAD = IN. H,0
D PROBE TIP DIAMETER = IN.
* Req'd Sompling Rate or Volume Caleuloted Sampling Rate or Volume (Pre-test)
TS
APREF
PITOT LEAK CHECKS*
OPEN ING PRE-TEST BY POST-TEST BY
IMPACT [ S8TABLE OLEAKING @STABLE OLEAKING @3¢~
STATNIC | B¥STABLE O LEAKING | @STABLE O LEAKING 0?5&-

SAMPLING TRAIN LEAK GHECKS

LEAK CHECKS* PRE-TEST POST- TEST
RATE OF LEAK (CFM) 00 cpm 0.0 tpH
TIME (24 HOUR CLOCK) 0411 %13

o Q= G

*Raotes < 0.02 CFM  @ISin. Mg, vacuum or 4% of cverege sampling rute
(whichever I3 less) ars acceptadle.

Wwen~n

EADLU un STAAD

T NP N




RUN NO, AM-3- 4 PARTICULATE REGORDED BY_ S~
DATE___2-15-84 SAMPLING ASSISTED BY S8/
“SAMPLING TIME PER POINT 3 MIN. ‘
PORT | cLocx | MeTER | A P Fay ] METER | METER | STACK BOX BATH | TRAIN =g
POINT TIME |VOLUME |VELL HEAD ORIFICE [TEMP IN{TEMP CUT} TEMR TEMR TEMP |VACUUM =]
(ocF) [N mOII. wO) [ (o0 | (%) | R | (M) | P} [(IN. Hel g z
A-\leqm PRV 22 142 (o1 1yo 14 1106 | 3p [ 2
Ylorb 146161 .25 | %4 | %) GO ey | 195 | 54 | A
Y [onrs le650] € | .sa | &! g Ay 64 | 14 4
d Joati jeuko | BT | 4G | Bo 56 liez | 100 | 34 4
5 lodv4 1ge1.0t 40 | bt | 9} s§ 1 a7 05 1 a4 | 7
b lodnn [ G841 .37 | .46 | %N | 40 jiea | gt0o | %4 | A
D Jegk 1sGa4al B4 51 | %% | 4o A 195 | 34 4
k loady 197071 .49 | .67 | 44 45 14 Jp05 | 34 5
§ Joaw 14708 145 |21 194 | 49 |96 205 |a¢ | 3
LY 1.4 | A4 % “d | 4% 44 1o 5 2, & -3
f ki6r %M | 4b | 7% a4 | 49 ¥4 205 1 s& 5
il v@ﬂé G WSG] M | 1.2% |94 V00 Q5 204 14 | %
b Pogh | wn6d 62 1v.0° |44 | o2 A% |teg | 3¢ b
T te toot [9Mp| .6+ (103 |ug ey la4 (205128 | o
Bolioa 1§81 ] .0 1va lez lwb 25 zvs | 34 4
w tign 19973110 (g2 1o | 10 Go 1704 124 \o
A 1010 1 ,%5.2 (.0 (62 |04 9 ig (o) 34 |0
9 101} 1wye-d | o lel |toy 7 Qs | 7»5 3¢ 10
g {7 e {984.0 |12 t4c | py | 1ea 4y 1710 | %t L
2% 1h 14 ledt-4 |11 (&b w0l | w4 lay |10y (24 \Z
¥ loqt fa9vto {2 e live | we  [\8oO 17 134 12
W oiv 25 1S il7 [Ge Jon 1107 |lag |i170 14 2
IR TR R e H .3 | og | W0 W LY 17
U jw g (1499 L% 10y lpne |G ey [24 i
COMMENTS: 1. {0)é 9.
2, 179\ 0. 10,
3 T 0.
4, 12,
X 13,
-
g. 14,
7 IS,
8. 16,

wSNCU  FORM NO.  STOOR

PAGE B8 OF 10 (SUBPAGE
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"IRUN NO. AWM. 3-4 CARRIER GAS
ANALYZED BY_(BS ‘

CATE ____2-15-84 _ANALYSIS (ORSAT)
'~ ORSAT LEAK CHECKS
PRE - ANALYSIS POST-ANALYSIS
No| TIME | eumerte ve] ox | BY [ NO.| TIME |surerte wever{ oK | BY
START START - START START
sTop STOP STOP STOP
N Lo l
o790 (.9
2 2
3 3
4 4
SAMPLE COp Op co
IDENTLIFICATION |READING | |READING 2| (2-!) |READING3 | (3-2)
D 10.4 18- %
_ ;\M-Oav' | g 0.4 20 &
D 20.% 40.% :
b b
AVG 2 %wa-w.q %wes
aer o Jwes e
AVG.2 //////A AVG.® % AVG.=

~r | VG.= W AVG.s V// AVG. =




CLIENT __Apnsirans

WALDEMAR §. NELSON AND COMPANY

1mCORPQRATRD

PARTICULATE EMISSION TEST

FIELD DATA FORM

(EPA METHOD 1,2,3,4,5,8,&17)

WSNCO JOB NO.
SAMPLING. . LOGATION Dyyer OMek

mouTY _ AL\ Pgat

RUN NUMBER AWM -3 -5

SAMPLING DATEZ-[5-84

PROJECT CHIEF
TESTING ENGINEER

ENGR TECHNICIAN
LAB TECHNICIAN

OTHER

TEST PERSONNEL

R Beure

PAGE 1| OF 10

WSNCC FORM NQ. STCOS




RUN NO _AW.Z2 -5

AMPLIN

DATE 2~15-%4

SAMPLING TRAIN
SPEGIFICATIONS

Al

RECORDED BY__ C&s

ASSISTED BY

I. PROBE ASSEMBLY

C. PITOT NUMBER

A. PROBE LENGTH
B. LINER MATERIAL

=803
3 5%
oo %

D. PITOT COEFFICIENT

.4

II. MISC. COMPONENTS
A.NOZZLE DIAMETER
B. NOZZLE IDENT. NO.
C. UMBILICAL LENGTH
D. FILTER HOLDER TYPEM< copes |
E. FILTER NUMBER

. 205

(€71

=)

FT.

g6ap00 2

II IMPINGER GONTENT

NORMAL

USE FINAL

NUMBER | TYPE®

MATERIAL |} AMOUNT

MATERIAL

AMOUNT | AMOUNT |

NET
GAIN

| M

Dw IOOML

Dw

5956 |S5R.9

2.

2 oS

ow - IOOML

Ow

s44. 3

53y o

v.%

3 b= SN

DRY

Dy

325 K.

7.3

4 M

ADSORBENT™™ |~ POOGM.

Sk

€226 1632.5

lo-q

# 4 CONTAINER

WEIGHT WITH ADSORBENT=_______ GM_

WEIGHT = gm.|

CONSCLE NO

++ SG= SILICA GEL,

® GS= GREENBURG - SMITH, M= MODIFIED , 0= OTHER

TOTAL MCISTURE ADSORBED

D= DRIERITE, O= OTHER

I¥ CONTROL CONSOLE: AH@ (PRE-TEST)

Y (PRE-TEST)

VELOCITY

TEMPERATURE

QA Hp (POST-TEST)
Y({POST-TEST)
PRESSURE

34§

SENSOR

O STANDARD
@ "s" SHAPED

ATHERMOCOUPLE (Tvee )

" @ STANDARD

[DOTHER

O "s" SHAPED

READING

DEVICE O wex

P
D) MANOMETER (G-8IN. H 40)

O OTHER

sansmwity (ranae___ )| OTHER

EPYROMETER (TYPE_X )

(0 0 MANOMETER (0-5iN. He)
O #en SDETNITY (RANGE __}

B OTHER_\)-Tuge

COMMN.INTS:

e —— S ——

WSNCQ FORM NO. STQOB

PAGE 2 OF )0




RUN NO._AM- 3-5
DATE 2-\5-85

STACK_ GEOMETRY

RECORDED BY (g

SKETCH OF FLOW PROFILE AND CROSS-SECTION
(ILLUSTRATE PORT-POINT CONFIGURATION, FLOW INTERFERENCES, ETC.)

NOTE: SAME AS RUN

FOR ROUND STACKS

A. DISTANCE FROM INSIDE FAR WALL
TO OUTSIDE OF PORT N

B. PORT LENGTH N
STACK DIAMETER:(A-B) N,
STACK AREA" N2

SAMPLING CROSS-SECTION IS:

NO. OF DUCT
DIAMETERS

DIAMETERS DOWNSTREAM OF

LOBSTRUCTION

AM-4-¢

FOR RECTANGUL AR STACKS
A, DISTANCE FROM INSIDE FAR WALL

TO OUTSIDE OF PORT. N
8. PORT LENGTH IN,
STACK DEPTH:(A-B) IN
STACK WIDTH (INSIDE) . IN.
STACK AREA(DEPTH X wiDTH) N2

EQUIVALENT DIAMETER (2 t:‘;])

NUMBER OF
SAMPLING POINTS

TYPE OF FLOW

MIN. REQ'D. (METHCD 1)

DIAMETERS UPSTREAM OF

USE

WEBNCO FORM NO. STCO8

PAGE 3 OF 10




RUN NO._AM-% -3 - '

DATE ___2-\5-84 TRAVERSE POINTS 'RECORDED BY

| —————————— =

PERCENT OF DIAMETER FROM INSIDE PORT TO POINT é E é% .
3 NUMBER OF TRﬁERﬁ EINEON A DIAMETER _ |% E=|wwZ| 2
Juiniu) OO0 OfFe2| 255 3
2| 4|68 18l 20|22 [24|8 2 |83

i lae| 67| aa|32|26l21 sl 1e]iali3] i lu

2 |es4] 250/146|10.8] 82| 6715749443935 |32

3 750{206l19.4[146|u.8 | 29| 85| 75| 67 {60 |55

4 93.3]704{323| 226|177 146[125 |109| 97| 87|79

5 as4 677| 34.2|250{20.1|16.9 146 | 129 {11.6 |10.5

6 o5.6| 806|658 35.6/269|22.0!18.8 [16.5 [14.6 122

7 89.5| 774 |644| 36.6] 28.3[23.6|20.4[18.0[16.1

8 06.8/85.4| 750|63.4|37.5] 296/ 25.0)21.8 | 194

) 91.8 |82.3| 73.1 [625]28.2/ 30.6]26.2 | 23.0]

10 o7.4|882| 09| 71.7| 68 |3a8| 31.5 (272

I |93.3| 85.4| 78.0| 70.461.2 |39.3{323

12 979 |90.1 [B83.1 | 764|69.4[60.7[39.8

13 94.3|875[ 812|750 [6a5 |602

14 o8.2]91.5 |es4[T0.6[72.8 (677

15 95.| 189.1 1835 [78.2[728

16 98.4[92.5|87.1 | 82.0[ 770
| 956903854 (806

18 =.6|93.3/88.483.9

19 961 |91.3 [868

20. NOTE ' SAME 8.7 [94.0(895

21 AS RUN 20- 96.5 |92.!

22 AM-AC 589 [94.5

23 9658

24 8|9
COMMENTS:

WSNCO FOAM NG. 3TOOS

PAGE 4 OF W




RUN NO._BM-3- % L= RECORDED BY e
DATE 2-15-84 NCMOGRAPH DATA CHECKED BY __LES
— NOTE: SAME AS RUN_AM-4-Y
Ta AMBIENT TEMPERATURE = °F
Pb BAROMETRIC PRESSURE 3 __IN. Hg
QHe REFERENCE AH 2 IN. HgO
™ AVG. METER TEMPERATURE 2 oF
% HZO MOISTURE CONTENT 2 % BY VoL
PO STATIC (GUAGE) PRESSURE IN STACK 2 IN. Hz0
‘ X 0.074 = IN. Hg.
PS ABSOLUTE PRESSURE IN STACK, Pb - Pe a IN. Hg.
P™ METER PRESSURE (~Pb) 3 IN. Hg.
PS/Pw = '
G . CORRECTION FACTOR =
TS STACK TEMPERATURE = °F
OP AVERAGE STACK VELOCITY HEAD = IN. HoO
DPMAX. MAXIMUM STACK VELOGITY HEAD = IN. Ha0
D PRCBE TiP DIAMETER = IN.
Req'd Sampling Rats or Yolums Calcuicted Sampiing Rets or Volume (Pre-test)
7 15
L PREF
PITOT LEAK CHECKSY
OPENING PRE-TEST BY POST-TEST BY
IMPACT | Z'STABLE OLEAKING |{| GSTABLE CLEAKING |y
" STATIC . | OSTABLE O LEAKING |9k~ BSTABLE OLEAKING (Do~
® vacuum must remain stable for 1%seconds 3‘;1. Ha0. v
SAMPLING TRAIN LEAK CHECKS .
LEAK CHECKS* PRE-TEST POST~ TEST
RATE OF LEAK (CFM) 0.0 e @ o1 Opcem @ 19 tl,
TIME (24 HOUR CLOCK) 1929, 135 '
= BY
*Rotes < 0.02 CFM @I5ia, Hg. vocyum or 4% of average sampling rate
(whichever I3 Ilass) are occeptaobls.




RUN NO. M -3 - 5 PARTICULATE RECORDED BY &g~
DATE__2-15-849 . SAMPLING ASSISTED BY.CB2/
~{ SAMPLING TIME PER POINT___% MIN, '

PORT |ciock | meTer | A p | An | meven] mever | sTack | sox | sath [ TRAN | ES
POINT TIME |VOLUME |VEL.L HEAD ORIFICE |TEMR IN [TEMR QUT] TEMR TEME TEMR [VACUUM o
(bcF) [N MO . H0) [ (oM | oy | om | om | ;) | (N M) §§
p-l Jgve PEREH 4% | oy |a 7 fe 100 |24 2
2 11sa lqet4 | .30 L I Y e 134 %
2 108 1%0h-31.3% | 44 |47 |40 dl [Ny |34 z
4 \aaf |ao4 | ws {54 Jal |gg @ e (34 | =
5 14y l605.% | 35 | 44 |44 | qe 41 |15 24 | 2
b gt 4.l | 35 54 | a4 Y gs 15 24 2
(1254 1wy -L | 2% 54 | aa \ot 94 114 | 24 2
§ {1157 Jaeq. 4 | -3 57 | 1oy 0% Qs. 129 54 3 -
a [ueo  |p-b | .37 S0 | wh | ed e M9 (3¢ | 3
© Jdo3 Ja&l% | .37 [ 40 |io% g | lso Ne | 34 |3
W fep G133 |.AD | LT [ w02 | ica o 119 34 13
2 (B lod T ] a0 | bt 107 [1ee 107 1tm® 24 |3
B 1hie lavol .44 .18 [ 10b | (o4 an L[4 |3
~ W 1bd (At 40 |19 (o3 [tes a2 17 T4~ | 3
15 1151 1ag.T! A0 | 1.46 J(07 lisa | a8 |14 | 34 5
b _fuit 1Tl ] 40 1.4k |lex liee W00 e 24 | 3
177 Ivea laty. (| .85 [.656 | loz | ‘o4 et 114 24 s
Wl 1agd-t | Voo [k 169 | 1p4 al 181 24 15
14 11030 14341 Lo | Lol 1106 | \W0 v | \§l 24 <
20 1133%  {alg.o! 190 | VA WL | L& Uz, | wo 24 | 45
2 Lithe Qimsol V22 1 1.0 | 1\3 W& ah | VRO | 34 s
AL L a»L911% 4 lys L& a3 L4o | 24- |
2% 1ual |aseql \a 1 4e i1 14 1Gga Vao 15,4 -
14 %6 asesm] VT (16 fur [uwd |16z {\ae |24 2

COMMENTS: 1, 1248 S1of S.
21,12 10.

® N o s oo
~

o ' : 6.
WwSNCO' FORM NO STOOR PAGE 8 OF 10 (SUBPAGE GF .




JRUN NO.__AM-3-5 CARRIER GAS
s,

DATE 2-15-€4 ANALYSIS (ORSAT) ANALYZED BY
_ ORSAT LEAK CHECKS
PRE-ANALYSIS POST~ANALYSIS
NO| TIME | surerve weve] OK | BY {NO.| TIME |surerre wever| OK | BY
T [sTaRT START - START START
STOP sTOP STOP sTOP

| |

2 2

3 3

4 4

SAMPLE | GOg 02 co

IDENTIFICATION |READING | |[READING 2| (2-1) |READING3 (3-2)

§ .

AVGs

\
&

AVG s // AVG.=

aves [ aves

\

AVG.=

AVG.s

AVG.*= % AVG.=

\




WALDEMAR S. NELSON.AND COMPANY

INCORPORATED

PARTICULATE EMISSION TEST
FIELD DATA FORM
(EPA METHOD 1,2,3,4,5,8,&17)

CLIENT __DWe WSNCO JOB NO.
RCUTY _Abi Vlank SAMPUNG  LOGATION Qzuev O\l
RUN NUMEER _AW-2- 6 SAMPLING DATE __ 2.15-34

TEST PERSONNEL

PROJECT CHIEF €. Azowie
TESTING ENGINEER !
' 2

ENGR. TECHNICIAN. I . S ettoon
2
LAB TECHNIGAN |
2
OTHER |
2

WSNCO FORM NO. STOOS PAGE | OF 10




RECORDED BY_C&o |}
ASSISTED BY

SAMPLING TRAIN
SPECIFICATIONS

RUN NO_AM-3- &
DATE 7—[4-_%q

MISC. COMPONENTS
A. NOZZLE DIAMETER _
8. NOZZLE IDENT. NO. el
C. UMBILICAL LENGTH __ 52 __FTl
D. FILTER HOLDER TYPEM 5 Grazz
E. FILTER NUMBER 3500

I. PROBE ASSEMBLY I
A. PROBE LENGTH
B. LINER MATERIAL
G PITOT NUMBER

0. PITOT COEFFIGIENT

Al 05 E__

3ib 5%
003
Ky

FT.

I IMPINGER CONTENT

USE_
MATERIAL | AMOUNT

D &08.6
Dw S-S

DY 43c.c |4356. 4
S 320.€ | &630.0

TOTAL MOISTURE ADSORBED

_FINAL
AMOUNT
LOG.3

4G42.8

| NeT
GAIN
186.7
-13.1
-9.7-
~0.4
.5

NORMAL
MATERIAL | AMOUNT

DwW IOOML
DwW 100ML

NUMBER | TYPE"
| M
2 55
3 M ORY
4 o) ADSORSENT™* |~~~ 2006M.
#4 CONTAINER WEIGHT= _____ GM.
WEIGHT WITH ADSORBENT=_______am|

* GS = GREENBURG - SMITH, M= MODIFIED , 0= OTHER
*+ SG= SILICA GEL, D=DRIERITE, O= OTHER

A He (POST-TEST)
Y{(POST-TEST)
PRESSURE

TY CONTROL CONSOLE: AHe (PRE-TEST)

GONSOLE NQ. Y (PRE-TEST) oo
TEMPERATURE

VELOCITY

SENSOR

@ STANDARD
0 "s" SHAPED

[ OTHER

[YITHERMOCCUPLE (TP )

" 8@ STANDARD
D n sn SHAED

READING
DEVICE

©aP
B o sanomeETER (oot H,0)
O MiaH SENSTIVITY (RANGE ___)

O OTHER

[ PYROMETER (TYPE_Y__)
{J OTHER

] O MANOMETER (0-SIN. M)
O roart SDRTVITY (RANGE )

GLOTHER \X.Pe

COMMENTS:

WSNCD FORM NO,

§T008

PAGE 2 oF 10




TRUN NO. _AM-2 -1

DATE 2-15- 84 STACK__GEOMETRY RECORDED BY (Zhcue

SKETCH OF FLOW PROFILE AND CROSS-SECTION
~ (LLUSTRATE PORT-POINT CONFIGURATION, FLOW INTERFERENCES, ETC.)
NOTE: SAME AS RUN_Au-g- 4

j —
FOR ROUND STACKS ' F RECTANGUL AR K
A. DISTANCE FROM INSIDE FAR WALL A. DISTANCE FROM INSIDE FAR WALL
TO OUTSIDE OF PORT IN TO OUTSIDE OF PORT. iN_
B. PORT LENGTH IN. B. PORT LENGTH IN._
STACK DIAMETER:(A-B) IN. STACK DEPTH:(A-B) IN
STACK AREA: N2 STACK WIDTH (INSICE) . N,
STACK AREA(DEPTH X wiDTH) N2
a2 [ X W IN.
SAMPLING GROSS-SEGCTION IS: EuvALENT puveTen (2[3-23])
NQ. OF DUCT ) TYPE OF FLOW NUMBER OF
DIAMETERS OBSTRUGCTION SAMPLING POINTS
DIAMETERS DOWNSTREAM OF ' \
—_ MIN. REQ'D.(METHOD 1}

OIAMETERS UPSTREAM OF

————

WSNCO FORM NO. STODBS PAGE 3 OF 0




| RUN NO.AM-2- &

DATE _215-%4 TRAVERSE POINTS onsmno%
| 2k
PERCENT OF DIAMETER FROM INSIDE PORT TO POINT § s |g$ -

5 | — NUMBER OF Taﬂsﬁ EINEONDA E&METER W §§ §§§ 2

S| | U OO0 Cllzes2a° 3
2| 4{e|le|0fi2z|ia]ie|i8]20]22 24|32 |23

| |14a6] 67} 44| 32|26]21|1.8]16f 14103 ] 11 |1l

12 |854f 250/146{10.5[ 8.2} 67| 57|49[44[39]|35 |32

3 750129.6[19.4|146{11.8 | 99| 85| 75| 67 | 6.0 |55

4 93.31704|323| 226{17.7[ 146[125 | 10.9{ 9.7 187 |79

5 854 677| 34.2/250/20.1|16.9 146 | 129 {11.6 [10.5

6 95.6/806| 65.8135.6/269 |22.0/188[16.5 | 14.6 |13.2

7 89.5] 774 [644| 36.6| 28.3|23.6| 20.4{ 18.0 | 16.1

8 96.8/85.4| 75.0/€3.4|37.5)| 296(25.0{218 [ 194

9 91.8 [82.3{ 73.1 [625[38.2|30.6{26.2 230

10 974|88.2| 79.9| 71.7]| 618 [ 388} 31.5[27.2

i 93.3/85.4]78.0/ 70.4/61.2 [39.3|323

12 979 (90 |83.1]76.4/69.4160.7 [29.8

13 94.3|875| 81.2|750 [68.5 [602

14 98.2|91.5 | 854|79.6|73.8 |677

5 95.1 [89.1 [835 {78.2]|72.8

16 98.4925 |87.1 | 82.0/ 770

| R 95.6(90.3/85.4 (806

18 8.6 {93.3/88.4/83.9

19 961 |91.3 868

20 NQOTE : SAME 28,7 |94.0(895

21 AS RUN NO. 96.5 [92.1

22 Mobe s 989 |94.5

23 9638

24 89

GOMMENTS:

WSNCO FORM NO. STOOG

PAGE &4 OF 1[0
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RUN NO._BW-3-§ - RECOROED BY __Q&~
DATE ___2-15-9¢ NOMOGRAPH DATA CHECKED BY __t£Z45
~ NOTE: SAME AS RUN__A¥-4-§
“Ta AMBIENT TEMPERATURE e ofF
Pb BAROMETRIC PRESSURE = _IN. Hg.
QHe@ REFERENCE AR 3 IN. HgO
AVG. METER TEMPERATURE = °F
% HgO MOISTURE CONTENT s % BY VoL
Fo STATIC (GUAGE) PRESSURE IN STACK s IN. HeQ
, X 0.074 3 IN. Hg.
PS ABSOLUTE PRESSURE IN STACK, Pb- Po = IN. Hg.
PM METER PRESSURE (~Pb) s IN. Mg
PS/PM = ‘
C : CORREGTION FACTOR .
TS STACK TEMPERATURE e °F
OP AVERAGE STACK VELOCITY HEAD = IN. Hp0
LD PMAX, MAXIMUM STACK VELOCITY HEAD = IN. Hy0
D PROBE TIP DIAMETER z IN.
o Regd Sampling Rate or Volume Calculated Sampiing Rote or Veluma {Pre-test)
~ Ts
OPREF
PITOT LEAK CHEGCKS™
OPENING PRE~TEST BY POST-TEST BY
IMPACT | @STABLE ULEAKING |G| OSTABLE OLEAKING |a.
STATIC | BSTABLE O LEAKING OsTABLE OLEAKING %v.

* Vacuum must remain stable for [ seconds @(!ln. H'zo.

SAMPLING TRAIN LEAK CHECKS
LEAK GHECKS* PRE - TEST POST= TEST
RATE OF LEAK (CFM) 0D CEuP Wi | 0.0cem Qo uy
TIME (24 HOUR GLOCK) 1482 i Lo
BY a

*Rotes < 0.02 CFM  @18iIn. Hg. vocuum or 4% of cverege sampling rote

(whichever Is lsss) ars ceceptable.




RUN NO._2-15-84 PARTICULATE REGORDED BY
DATE___ 2 -1$-99____. SAMPLING _ ASSISTED BY_CE5
— SAMPLING TIME PER POINT 2 MIN. ’
PORT CLOCK METER | A P AH METER , METER | STACK BOX BATH TRAIN gﬁ
POINT | TIME |VOLUME |VEL, MEAZ ORIFCE |TEMP IN|TEMR QUT] TEMR | TEMR | TEMPR {VACUUM S
(ocr) |UN. R,0)LIN. HO) | (°F) (°r) (°F) | (°F} | (°F) | (IN. Kg) i;
A-\l\84s _RE_ 4% 1.1\ o o4 \8d (2 3 & 3
Zlvum logo-s | .39 | @ |wn liok |02 120 |44 | 3
{11490 lagl w | e L {10 108 1682 |30 |34 |3
4 {45y 1a43.2 | .24 | e lon | \0® | @a% 129 Z4 3
4| 1450 |94a.2] .35 | 54 |10 Jwe | | |24 |3
> b | sk |945.4 | 22 ) 107 | (69 |47 ws | %24 3
2 1 weZ |dap.5 | .30 | 46 w7 | \eA qs las |24 |2
£ ligos e | .30 Gee |\ \08 as. (5 24 | 2
4 |1gp9 |a48.8 | .35 GG [ 101 |08 a5 15 |3+ Z
o |15 |%%e. ) 1,35 | 54 tion |10 % [\ |34 |3
(1 9g 1ase2la5 | 5S¢ fwe Jwa 195 |ieo |34 3,
i 11400 149295 | .4\ o [VVO 113 ad |19 | 34 %,
G5 lasao | A5 L (v lu3 a% 1. 13%a 13
151 legsq | g6 1138 jup 15 |45 o 134 | &
“ 11526 lasr.6] 47 1 t4a Jny lys g1 1o |24 |5
W 1574 lgea-b 1o 1ol |y [\ a0 199 134 | 5
ol Joetq fiob [ iof e [ws lae to |24 16
g [kes {aee0 ]1.% 14 tua s Qi | [0 24 18
w1633 laa [0y (2.0 Jua Lus a5 jvio\[2e (8
n NSH o b (LY AT G A Q1 V10 24 g
W 11944 @]\l 2.1 lus Vb aqn 1o 24 | <
Wiwan g2 10 120 |w W 43 e ga s
11 11430 1gn4-t 1.1 40 1\ e ay | 54 |4
Y 1553 185841\ vie [ivE e a5 |10 3¢ 17
COMMENTS:1. 1550 Z1pv? 9,
|2 3$.057 10.
(3 ' 1.
4 12.
5, 13,
~
6. 14
7. 1S.
8 16.
WSNCO FORM NQ 5TOCS8 . PAGE 8§ OF 10 (SUBPAGE QF .
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1RUN NO._jtA-3- 6 CARRIER GAS
WALDEMAR S. NELSON AND COMPANY DATE 2-15-89 ANALYSIS (ORSATY ANALYZED BY_C&s
IMmCORPORATHOD .
- ORSAT LEAK CHECKS
PRE-ANALYSIS POST-ANALYSIS
PARTICULATE EMISSION TEST _ NQ.| TIME | sureTte LEvEr| OK | BY | NO.| TIME |surerTE LEveL| OK BY
FIELD DATA FORM : ‘ SART—| STANT__— START | START_—
(EPA METHOD 1,2,3,4,5,8,817) : !
2 2
3 3
4 4
CLENT _Amap WSNCO JOB NO.
ROUTY _A gl Y )- SAMPLING  LOGATION Dayer Oukle¥
RUN NUMBER _paA - 4- 4 SAMPLING DATE__Z-\5-84
SAMPLE GO 02 co
| . IDENTLFICATION |[READING | {READING 2 (2-1) [READING3 | (3-2)
TEST PERSONNEL . | o 0.4 | 204
PROJECT CHIEF RS Do 5 &v\-"’"’?' 0 10.% 20.%
TESTING ENGINEER | ] ' 0 CoIh. w3 L
' ” ey
| z | | wer o P mwsny » L e
ENGR. TECHNICIAN | C. . SeMosn
2 -
b
LAS TECHNIGAN L. aver P Awes [ aves
.
OTHER ! .
2_ >
AVG.2 V//é.nvs.- [~ aves
] AVG.» Awe. LA aves
WSNCO FORM NO. 57008 ‘!37- PAGE | OF ¢




RUN NO_BM-4- 4

PATE -16- 8

A 0

SAMPLING TRAIN
SPECIFIGATIONS

| _ RECORDED BY
ASSISTED BY /A& |

Ces

I. PROBE ASSEMBLY

II. MISC. COMPONENTS

A.PROBE LENGTH___4Y¥s FT__ A. NOZZLE DIAMETER 209 B
B. LINER MATERIAL _ 31, $5S B. NOZZLE IDENT. NO. 1%}
C. PITOT NUMBER o003 C. UMBILICAL LENGTH g0 _ _FT
D. PITOT COEFFICIENT .S A D. FILTER HOWDER TYPE 1 -5 Giss |
' E. FILTER NUMBER ___56904
TT IMPINGER CONTENT
: NORMAL USE FINAL | NET
NUMBER | TYPE"| MATERIAL | AMOUNT | MATERIAL { AMOUNT | AMOUNT | GAIN
l M Dw ICOML. D S0 |s72.5 | 26.7
2 ©S ow IOOML | Dw 549.9 lece | 6.8 |
3 ) DRY DX 424.Q |426.5] /6
4 M ADSORSENT™* |~ 200GM. Sw 657.5 |41 6.6 |
#4 CONTANER WEIGHT= _____ 6w| TOTAL MOISTURE ADSORBED | v/ ¢
WEIGHT WITH ADSORBENT=______GM.|
» 6S= GREENBURG- SMITH, M= MODIFIED, 0= OTHER
++ SG= SILICA GEL, D=DRIERITE, O= OTHER

IY GONTROL GCONSOLE: AH@ (PRE-TEST) A Ho (POST-TEST)

GONSOLE Na Y (PRE-TEST) Y(POST-TEST) .
—_— VELOCITY TEMPERATURE PRESSURE
SENSOR ® STANDARD COUPLE (re__..} | (B STANDARD

0 "s" SHAPED [DOTHER 0 "s" SHAPED
READING & o manoserER (::un,m mPYROMETER (TYPE E ) | Do MasouETER 031,00
DEVICE O wien sensmviry ance__) [0 OTHER () HoH SENTNITY (RANGE )

O OTHER B OTHER_V -Tu)
COMMi:NTS:

WSNCO FORM NGO. STOOS

PAGE 2 OF 10




"[RUN NO._AH-&- &
DATE 2|1\ STACK _GEOMETRY RECORDED BV _(~ '

SKETCH OF FLOW PROFILE AND CROSS-SECTION
(ILLUSTRATE PORT-PQINT CONFIGURATION, FLOW INTERFERENCES, ETC.)
NOTE: SAME AS RUN

T Zr

ravaral S s arnk e

A
L
N
)
\
FOR _ROUND STACKS ' FOR REQTANQQLAR STACKS
A. DISTANGE FROM INSIDE FAR WALL A, DISTANCE FROM INSIDE FAR WALL
TO OUTSIDE OF PORT 30 N . TO OUTSIDE OF PORT IN_
B. PORT LENGTH 3 W 8. PORT LENGTH N,
STACK DIAMETER:(A-B) 27 IN. STACK DEPTH:(A-B) : IN,
STACK AREA: 571.5¢ m[f STACK WIDTH (INSICE) . IN,
STACK AREA(DEPTH X WIOTH) N2
EQUVALENT DIAMETER (2 fLx "]) N,
SAMPLING CROSS-SECTION IS: L+ w

NO. OF DUCT " TYPE OF FLOW NUMBER OF

DIAMETERS ' ORSTRUCTION _ SAMPLING POINTS
£.2 DIAMETERS DOWNSTREAM OF ELEow

{.7 DIAMETERS UPSTREAM OF _ £nv) 0° S7hCH

MIN. REQ'D.(METHOD 1}

usE err—

WSNCO FORM NO. STOCS PAGE 3 OF 10




RUN NO.AM-4-4 : '

DATE ___2-1b-8u JRAVERSE POINTS ‘RECORDED BY 24t~
I A — - Z_ [3%

PERCENT OF DIAMETER FROM INSIDE PORT TO POINT E E ES -
e NUMBER_ OF _TRAVERS INTS_ON_A DIAMETER WehalwyZ 2
|ingsinininialnnisguin] PO B
2|la{e|la o214 is]18|20]22 24|82 |83

| 46| 6T7{44|32|26l21li8|16]14}t3 )L {li) 592 132712.50
2 |854} 250146105 82| 67]|57(49{44|39135 (32] sc | 7<c| 375
3 75.0/29.6{19.4|146|11.8 | 991 85| 75| 67 |60 |85 rvalv.¥a | v.co
4 93.3[704[323| 226[17.7]| 46l128 [109] 97| ev |79 »,3 153 | o]
5 854 67.7| 342/ 250{20.1 {169 J1a6 | 129|116 lI0S{ 2 oy | £ 87 | & 9¢
6 956 80.6| 65.8!35.6/269 |22.0/188 |16.5 |14.6[132] 7.5¢ |£.5¢ | G5O
7 89.5| 774 [644|36.6] 28.3|23.6|204}18.0{16.1| v.25 {7 25| 93¢
8 96.8|85.4| 75.0/63.4|37.5]| 296]25.01218 {194]| . 2y { & Iy [ 528
) o1.8 {82.3] 73.1|625[38.2|30.6{26.2 [230| - .27 { 9.0 | 924
10 97.4188.2| 79.9| 71.7| 618 |388[31.5(272| 2. 29 | rc.29 | r0.25
1 93.3(85.4/78.0/70.4/61.2 139.3(323|8.22 [ /122 [ /175
12 979 (90.1 |83.1 1 76.4]/69.4({60.7139.8] /0.5 {/3 25 ] /3. 24"
13 94.3/187.5 | 8.2 |70 |685 |602| /50| Sas | Moy
14 982|915 (854 70.6(73.8 (677 515|005l 2i0s
] 95.1 |89.1835 |78.2{728| ,9.0¢ | 2,.6¢ | 22.7¢7
16 98,4 (925 |87.1 |82.0| 770 N0.99]| 23 59| 23 74
7 256 (903854 |BO.6| o, 7¢|2y.7¢ 3, 7s”
I8 B.6(93.3|68.4|83.9 27,5125, 65125 75
19 96.1 |91.3 |868| 23 y¥ | 264Y 1 26 5C ]
20 NOTE : SAME 98.7 [94.01895( 27,/7 (27277 | 2235 ¢
2! AS RUN NO. 96.51921 | 94,6722 62] 2206 |
22 989 19458(25 42 |25.63 [2556
o3 968| 26, /¥| 29 /¢ |291¢
24 82| 262 129212950
COMMENTS:

WSNCO FORM NG 47008

PAGE 4 OF 10




e e e et e im smi— e s et e —— - e ——————r MmN e wrvim s

RUN NO. BM-4- 4 - ~ RECORDED 8Y (e~

DATE __ 2-1h-84 NOMOGRAPH DATA CHECKED BY (g5

NOTE: SAME AS RUN

Ta AMBIENT TEMPERATURE = PR oF
Pb BAROMETRIC PRESSURE = 30,31 —N. He
AH @ REFERENCE  AH = 176 IN. HgO
AVG. METER TEMPERATURE = °F
% Ho0 MOISTURE CONTENT : a % BY VoL
Fo | STATIC (GUAGE) PRESSURE IN STAGK s 297 IN. Hg0
. x 0.074 = (O IN. Hg.
PS ABSOLUTE PRESSURE IN STACK, Pb- Po = 30.29 IN. Hg
PM METER PRESSURE (~Pb) s N, H.
PS/PM . :
C _ CORRECTION FACTOR s 487
Ts STAGK TEMPERATURE = 102 °F
AP AVERAGE STACK VELOCITY HEAD = Y6 IN. Hp0
LPMAX. MAXIMUM STACK VELOGITY HEAD = £5 N Hy0
o PROBE TIP DIAMETER = nY.s IN.
Regd Sampiing Rate or Valume - Caleulated Sampling Rate or Volume {Pra-test)
Ts
QOPREF

PITOT LEAK CHECKS™

OPENING PRE-TEST BY POST-TEST BY
IMPACT | @STABLE OLEAKING | | B3STABLE CJLEAKING |mc,
STATIC | OSTABLE O LEAKING |95t DISTABLE OLEAKING %c

* Vocuum must remcin stabie for [Sseconds & 3in. Ho0.

SAMPLING TRAIN LEAK CHECKS
LEAK CHEGKS® PRE - TEST POST- TEST )
RATE OF LEAK (CFM) .0 OF (R Wt 00U CEm C 0",
TIME (24 HOUR CLOCK) £ 514 ‘ e -
BY (her— (Q&ov

)
*Rates < 0.02 CFM  @18in. Hg. vecuum or 4% of avercge sampling rate
(whichever i3 lass) sre ceceptable.

baAg T AF 10




RUN NO._ AM-4-4. PARTICULATE RECORDED BY.GA~— _
DATE ___2-1L-24 SAMPLING ASSISTED BY_G:EE,L__
- SAMPLING TIME PER POINT__ 7 MIN.
PORT [clock | MeTER | AP | Awn | meTEr | meTer | stacx | mox | matw | A §§
POINT TIME |VOLUME |VEL HEAD ORIMCE [TEMR IN [TEMR OUT) TEMP TEMR TEMR {VACUUM
(oer) |, hotfin k) | (971 | ) | (R | (®) | R |Cnowe) A3
D-\ Jos2 Prrdid (41 | e (75 |16 e |15 (34 | 4
?lewd gaa 2] cte | a3 16 |4 |ing 124 | *
S lesit [%5ed)] ts | B 1ay |72 %6 |06 |24 | 3
d 135 lael b 2% 1,42 (¢ [ 194 1129 |34 |2
& bssy lagre lezo lozy (90 |22 Jag |18 34 [z
oo leyar 19830 (2o |28 17 1% TS i1y (A4 | =
T psaa [9e4 | B9 |6 |ge  ($2 A6 (I3 134 |4
Ll jess.c 1o3c | ¥¢ 1#2 gY |9y 128 |39y 2
a_loez> |9gop | A% | ¥y 1pd | §¢ & e 139 2
w_lovst 19528 | 52 | . ¢2 188 |88 19 lpes 135 ¥
et 19569 | .ve | L) (97 137 | 2¢ |ses | 37 | 4
Gobhsgs 129621 972 | 2y 15% |90 |92 liws | 39| ¢
i keet 19978 | .63 |.ex |67 | 9/ 7€ Jy20 U39 | &
b doses 17iis | g% |y 19/ 123 195 iy20 | 35 | 7
- b lotee |eea4 | Lo lj 4 |gr | @2 oy 120 | 2 7
e Jesi QAR (] 26D tot e Q2 Qu [0 24 6
3 legd (a2 129 e AL 143 |94 (20 | %4 | {1
i 5% leoe -2 |02 L, |9t q4 Q4 (20 54 2
4_loazo Jeoz. 2 (1 (1% & [ a5 15 124 L
T jedrs e 10% 124 (146 |97 |4 |14 |34 |13
i 16926 leon. 2% 1L 197 |37 495 |15 | 3¢ (15
th leg2d lned. o [\3 124 100 oy o 1115 |3a |19
Lolott low.2 fvp |14 18 4% |Q¢ |14 129 |12
1% oits  Jon.sal -1 1446 (& | af qu_ | 14 | 34 {2
COMMENTS:1, 0438 9,
2 10,
3. 1.
4. 12.
S, 13,
-
T, 14,
Y4 15,
8 I6.
WSNCO FORM HNQ.  STOOS PAGE 8 OF 10 {SUBPAGE GF )




{RUN NO._AM-4. &

LARRIER GAS

DATE Z-16-84_ _ANALYSIS (ORSAT). ANALYZED BY__CES
ORSAT LEAK CHECKS
PRE - ANALYSIS POST-ANALYSIS
NO.| TIME | surerte eved ok | BY | NO.| TIME {surerte wever| OK | BY
" |smaaT START - START START
STOP STOP STOP sTOP
|
2 2
3 3
4 4
SAMPLE COg OZ GO
IDENTLFICATION [READING | |READING 2| (2-1) [READING3 1 (3~2)
S 70.% 0.7
. af-? ’ 0
A~ © N 24 ¢ 10

-\ 204

2.0 '
avgs .\ % AVG.s 70.5 % AVG.x

AVGs=

AVG.:s [ Havas

AVG.=

\

AVG.= %A\IG.S

\

AVG.a -~ avea ] e




WALDEMAR S. NELSON AND COMPANY

INCONPORATHD

PARTICULATE EMISSION TEST

FIELD DATA FORM
(EPA METHOD 1,2,3,4,5,8,&17)

CLIENT v WSNCO JOB NO._£2029

RoUTY _ Ao, W SAMPLING.  LOCATION Duvse O3eX
RUN NUMBER_AM-4- 5 SAMPUNG DATE ___ 2 -y.-84

TEST PERSONNEL .

PROJECT CHIEF 2.3 Do

TESTING ENGINEER l

ENGR. TECHNICIAN 1 (. 6. SeNoon
¥4
LAB TECHNIGAN |
2
OTHER !
2

WSNCQ FORM NO. STOOS PAGE | OF 10




RUN NO_AM- 4- %

DATE 2-\b -84

SAMPLING TRAIN
SPECIFICATIONS

| RECORDED BY_(¢s |
ASSISTED BY

I. PROBE ASSEMBLY
A. PROBE LENGTH

Atz

JI. MISC. COMPONENTS

B. LINER MATERIAL

2 55

G PITOT NUMBER

co7

TIT IMPINGER CONTENT

D. PITOT COEFFICIENT _

.@A—

A. NOZZLE DIAMETER
B. NOZZLE IDENT. NO.
C. UMBILICAL LENGTH

Tal N

0%

S0 FT!

D. FILTER HOLDER TYPE M-S GIAS:®
E. FILTER NUMBER ./ %300 %

NORMAL

USE

NUMBER

MATERIAL

AMOUNT

MATERIAL

AMOUNT

_FINAL
AMOUNT

1 NET
GAIN

bW

IOOML.

b I525.9

575, ]

79, %

TYPE*
M
OB

2

DwW

I00ML

Dwo S36.8

3 M

ORY

e

S22 ]

'/‘,-7

436 .7

438, !

LY

4 M

ADSORBENT**

~ 2006M.

DuJ

©29.0

454

N

# 4 CONTAINER

WEIGHT = GM.{

TOTAL MOISTURE ADSORBED

WEIGHT WITH ADSORBENT=______aM |

CONSOLE NQ

~ GS = GREENBURG - SMITH, M= MODIFIED, O= OTHER
++ SG= SILICA GEL, D=DRIERITE, O= OTHER

I CONTROL CONSOLE: AH@ (PRE-TEST

VELOCITY

4 He (POST-TEST)

Y(POST-TEST)

TEMPERATURE

PRESSURE

SENSOR

& STANDARD
O "s" SHAPED

[JOTHER

[BTHERMOGOURLE (Tvee )

B STANDARD
0 "s" SHAPED

READING
DEVICE

<
2 o manoweTen (S8m 1,00

O wicH sesmiTY (RANGE___}

O OTHER

Z] PYROMETER (TYPE ,¢:._.)
O OTHER

(G O MANOMETER (0-5 IN. HyO)
(0 HGN SDTMVITY (RANGE___)

R OTHERY)- Twvde

COMMAINTS:

WSNCO FORM NO. 5TO08

PAGE 2 OF 10




[RUN NO. _AM-4-9 .
DATE Z- -2 STACK GEOMETRY RECORDED BY. . Cf&~

SKETCH OF FLOW PROFILE AND CROSS=-SECTION
{ILLUSTRATE PORT-POINT CONFIGURATION, FLOW INTERFERENCES, ETC.)
NOTE: SAME AS RUN

b W AL

§ GHT ]
i
§ |

FOR_ROUND STACKS ' FOR _RECTANGULAR STACKS
A. DISTANGE FROM INSIDE FAR WALL  A. DISTANCE FROM INSIDE FAR WALL
TO OUTSIDE OF PORT 30 N TO OUTSIDE OF PORT N
B. PORT LENGTH 2 IN B. PORT LENGTH
STACK DIAMETER:(A-B) 1 N, STACK DEPTH:(A-B)
STACK AREA: 512.5¢ N2 STACK WIDTH (INSIDE) IN.
STACK AREA{DEPTH X WiDTH) N2

LXW
SAMPLING GROSS-SEGTION IS: EQUUVALENT OIAMETER (2 Fn. T w]) th,

NO. OF DUGT " TYPE OF FLOW NUMBER OF

DIAMETERS OBSTRUCTION SAMPLING POINTS
_g._mmmas DOWNSTREAM OF € L@ow ‘

MIN. REQ'D. (METHOD 4)
A2 ODIAMETERS UPSTREAM OF EV0 84 STRArE usE

R

WSNCO FORM NOQ. STOOA PAGE 3 OF 10




| RUN NO._Bwa-4-24 : '
DATE ___21é-94 TRAVERSE POINTS RECORDED BY (%o~ -
[
PERCENT OF DIAMETER FROM INSIDE PORT TO POINT é ’-—rég -
3 NUMBER OF Taﬁ_\jsﬁ ﬁNEOH EMETER §§; wuzl 2
510 01 0 0] zut|22° g
24|68 22 24|82 |88
| |1a6]| 67| 44| 32|26 21 | 18] 16| 1413 | 1a (L1 ] 1A | 321 | 357 |
12 |854| 250{146{i05] 8.2! 67|57/ 49144/ 39[35 )32 .8¢ |2561%75
3 730{29.6/19.4[146]1.8]| 9.9| 8.5} 7.5| 67 | 6.0 |558|,.44 | 4.46 |4.9%0
4 93.3| 704|323 226|17.7| 1a6|t2s5|109| 97|87 [79]2.1%5 |5 w525
5 854 677| 34.2/250/20.1{16.9|146| 129 [11.6 [10.5[2.8¢ |%.84 |55
6 95.6|806| 65.8{35.6/269 [22.0]18.8 [16.5 [14.6i132]{3.5% | (50 |, s0
7 89.5| 774 |644|36.6/28.3{23.6) 20.4[18.0|16.i[A.35 {1.35 |1.25
8 96.885.4| 75.0(63.4{37.5| 296(25.0/21.8 [194]5.24 [p s 18.25
9 91.8 [82.3| 73.1 |62.5| 38.2| 20.6/26.2 /220l ,.2v la.zy lq.25
10 97.4188.2| 799/ 71.7| 18 [388| 31.5|27.2[ 7.24 |24 |io.25
I 93.3| 85.4| 78.0| 70.4{6.2 {39.3132.3] .72 lw.12 [1.1s
12 979 |90.t |83.1|76.4/69.4[60.7 [39.8{,0.75 {1315 | 3.1
13 943|875 8.2|750 |685[602],,.26 [a.15 | .25
14 98.2|91.5| 854 79.6{73.8{677|,¢.12 {1.28 |2v25
15 95.1 189.11835|78.2|1728] \q (b (22w |24
16 98.4/92.5 87.1 [82.0{ 770 20 74 |25 .74 |23.15
7 95.6|90.3|85.4 [80.6] 71,170 (24.90 | 24.95
18 98.6(93.3/88.4/83.9 27.07 2545 |25.05
19 96. |91.3 {868]7;:.44 126.44 |20.50
20 NOTE: SAME 98.7 [94.0(895)| 14.17 172,10 | 27.25
21 AS RUN NO. 96.5 (921 [ 14.81171.87 |29
22 989 |94.5] 29.62 118.52 | 28.40
23 968| 2L [724. 14 [24.25
24 WL 1746.17 {24.99 24.%0 |
COMMENTS:

WSNCO FORM NO. 8TOO8

PAGE 4 OF D




RUN NO._am ~4-¥4 . RECORDED BY _OuWP—
DATE 1[5l - PRELIMINARY TRAVERSE ASSISTED BY

PORT- | GLOGK | VELOCITY HEAD |STACx TEMP|| PORT- | CLOCK | VELOCITY HEAD |STACK TEMA
PONT | TIME AP (INHpO) (F9 POINT | TIME | A\ PUN.Hg0) (F®)

A L 100
T2
T
83
30
.35
45
A
65 ~

Ab Avg

APPROX. AVERAGE

APPROX. AVERAGE

STATIC PRESSURE = PITOT LEAK CHECKS'

IN. H20 OPENING | PRE-TRAVERSE POST-TRAVERSE | BY
[Jeos. [ nes. IMPACT _ |Dsmas O Leane (O staene [JLEAKING
sTaTic  |Osmaie O Leanine {00 stasie [ Leaxing

* Vacuum muet remain stabla for 1S saconds @ 3Sia. H,0.
PAGE 8 OF 10

WSENCO FORM NO. §TOOS




- ————————,  —— s

RUN NO. M- 4 - & . - RECORDED BY (&~
DATE 2-16-84 NOMOGRAPH DATA CHECKED BY ._gF<
~— NOTE: SAME AS RUN
TA AMBIENT TEMPERATURE = 1d SF
Pb BAROMETRIC PRESSURE = 30.%) _IN. He
OH @ REFERENCE AH z \ 16 IN. HgO
™ AVG, METER TEMPERATURE = ' oF
% HO MOISTURE CONTENT z ~o % BY VoL
PO STATIC (GUAGE) PRESSURE IN STACK = &2%.207 N, Hg0
. x 0.074 2 02 IN. Mg
PS ABSOLUTE PRESSURE IN STACK, Pb-Pe =_-#  20.°%19 N Mg
PM METER PRESSURE (~Pb) ‘ =z IN. M.
PS/PM = )
c - CORRECTION FACTOR = .487
TS STACK TEMPERATURE s 10D °F
AP AVERAGE STACK VELOCITY HEAD = 46 IN. HoO
OPMAX. MAXIMUM STACK VELOCITY HEAD = 65 IN. Hy0
) PROBE TIP DIAMETER 2 209 IN.
- Req'd Sampling Rate or Volumse Calculated Sampling Rate or Volume (Pre-test)
TS
OPREF
PITOT LEAK CHECKS™
QPENING PRE-TEST 8Y POST-TEST BY
IMPACT | BSTABLE O LEAKING | A | BSTABLE DLEAKING |.z5 |
STATIC | OSTABLE O LEAKING | gh~ | @STABLE DLEAKING |~ g5
* Voouum must remein stable for ISseconds @ Sin, HZ0.
SAMPLING TRAIN LEAK CHECKS .
LEAK CHECKS* PRE-TEST POST~- TEST
RATE OF LEAK (CFM) goscen @ty g0 crm& 1p" ks
TIME (24 HOUR CLOCK) tas? 1 218F
~ BY QA CES
* Rates £ 0,02 CFM @18Ia. Hg. vecuum arv4% of aversge sampling rate
{whichavar I3 less) are occeptable.




RUN NO. AW .%.% PARTIGULATE RECORDED BY By~
DATE __2-\§- 85 : SAMPL ING ASSISTED BY GBS
~1{ SAMPLING TIME PER POINT_3  MIN. '
PORT | coex | METER | A p An METER | METER | STACK BOX BATH | TRAIN ’5'5
POINT TIME |VOLUME |VEL. HEAD ORIFICE |TEMR IN |TEMR QUTl TEMR TEMP TEMR [VACUUM =}
| o) |oxT ot war [eem e | e | em | e [umws 33
Bot | N24 PigkS 26 | gy 1 7 | ¢y a5 |16 la% | 2
L 2zluwnferee | %6 | 43 [ <8 | 94 |7 |75 4% | 2
H i3S {16 .5¢ G A ot 106 s (42 | 2
4 11U Jow? ) 3% 1-%0 | 9% | ¥4 gy |10 |4 |2
g ltive oy 1,99 1.5¢ | &k | &4 ot |286 |45 Z
b 137 lem 0 (29 |.9% |41 | % Q 1100 |45 | 2
1 |jlde g2 |55 1054 1Q1 147 | 99 (%o 149 12
g 11d3 lowh2 | %% (-6 19y |4 |44 [1se & |2z
g ftae {9242 [.B¢ | 51 | 9 q7 (82 1 oo a5 z
o Juas le2s 1l 4 | w1 g 1g3 ot (780 (45 [ =
o (wsr 19%b.a | 4L | W [ 98 a0 bl |16 1AY 3
{55 loted | M | Gy |ad Q1 oy |18 |43 s
B ligd Je 2451 09 |04 [ 18 Wl 7185, 143 A
- e Jedt 7 ] e Juvse [as | ite 32 1244 (4% 4
g {100t |os2b |4t |y 1@ b o7 l254 (42 |3
i igen 1e32.0 | A7 |gs (¥ ligo 1gq 265 |43 |2
0 gy 10357 ) 247 lebt 143 (¥ 7 1729 143 1|2
W 2l (6. 91 Yi | .€% ljos lson |99 lary | ¢3 3
g [V 1635¢ | 38 | 58 lyma 102 | 76/ | 255 | #3 3
R (e 8329 -3¢ | .56 Vioe 1jop | 703 2551 ¢3 3
u it loso.6l 35 a9 |10l |03 | ;03 | 2850 | 3 s
LIS pvr 21 26 1 .56 |ter 1163 | ier | 250 | v3 3
09N o2l  2&8 | ya lyoi | oy | 167 | 250 | ¥2 2
Yiitha lov2 9/, 261 -3¢ i10/ | 109 | Joo | )50 |¥5 2
COMMENTS: 1. 570X /2 :38 9.
’_zl 10,
3, 1.
4, 12.
_5 13.
8. 14.
7 IS.
8 - I6.
WSNCO FORM NO  STOO8 PAGE A AOF 10 (SURPAGK ne
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|

(RUN NO._aMm-4- 4 CARRIER GAS

DATE _ANALYSIS (ORSAT) ANALYZED BY_CES

ORSAT LEAK CHECKS
PRE-ANALYSIS POST-ANALYSIS

NO.| TIME | sureTve wever| OK | BY {NO.| TIME |sumerte wever| OK| BY

START START START START
sTop 1114 STop STOP

Al ]|—
DN}

SAMPLE COg Og CO
IDENTLFICATION |READING | |READING 2| (2-1) [READINGZ| (3-2)

AVG s AVG.=

\
:

AVG.=

AVGe

\

AVG= 7//% AVQs

\
\

AVG.s %wa-

AVG=

] VG V/// AVG.* 7/// AVG.®




WALDEMAR $S. NELSON AND COMPANY

INGEORPORATIED

PARTICULATE EMISSION TEST
FIELD DATA FORM
(EPA METHOD 1,2,3.4,5,8,&i7) |

CLIENT _ Awmshn WSNCO JOB NO.__ §5029
RCLTY _ Nz flant SAMPLING LOGATICN Diyey Chrler
RUN NUMEER MM .4-¢ SAMPUING DATE __ 2 -/s5°89

TEST PERSONNEL =

PROJECT CHIEF R J A
TESTING ENGINEER !
| 2

ENGR TECHNIGIAN L O £ Srriven
2
LAS TECHNIGIAN o
2
OTHER |
2

&
WSNCO FQRM NO, STOOS8 PAGE. | OF 10°

\




LA~ b
RUN NO »m‘%&

DATE 2\t - B9

_SAMPLING _TRAIN
PECIFICAT!

RECORDED BY_(C£&s |
ASSISTED BY |

I. PROBE ASSEMBLY
A. PROBE LENGTH
B. LINER MATERIAL
C. PITOT NUMBER

D. PITOT COEFFIGIENT

IT. MISC. COMPONENTS .
A. NOZZLE DIAMETER ___.70% L,
B. NOZZLE IDENT. NO. %2\
C. UMBILICAL LENGTH 49 " FTi
D. FILTER HOLDER TYPE M.< GlL4cs |
E. FILTER NUMBER __\4g2¢

4\
3k S5
o2

.84

FT.

IIT iMPINGER CONTENT

NORMAL USE _FINALL | NET

NUMBER

TYPE™

MATERIAL

AMOUNT

MATERIAL

AMOUNT

AMOUNT

GAIN

M

Dw

100ML

D

545 9

S75. 5

294

2

(25

Dw

I00ML.

vy

540.5

S4R. 2

2.7

3

M

ORY

DX

435.6

184

2.5

4

M

ADSORBENT**

~ 200CM.

S

L3O

587

28.7

#4 CONTAINER WEIGHT = GM,| TOTAL MOISTURE ADSORBED

WEIGHT WITH ADSORBENT=___ _____GM,

* G$= GREENBURG - SMITH, M= MODIFIED , 0= OTHER
** §G= SILICA GEL , D=DRIERITE, O= OTHER

¢¢. 8

I¥ CONTROL GONSOLE: AH@ (PRE-TEST)
CONSOLE NQ Y (PRE-TEST)
TEMPERATURE

[ATHERMOCOUPLE (Tyre )
[IOTHER

A He (POST-TEST)
Y(POST-TEST)
PRESSURE

" BSTANDARD

0 "Ss" SHAPED

VELOGITY
3 STANDARD

0 "s" SHAPED

SENSOR

READING
DEVICE

B o ManoMETER tm-ﬂgm (B PYROMETER (TYPE_X )

0O wies sexsmnty (rance___) | OTHER

C OTHER

(B0 MANOMETER (0-3 IN. HyO)
[ HGH SENTMITY (RANGE )

B OTHER O -Tub¥

COMMENTS:

WwSNCO FORM NO. STQOS PAGE 2 OF 10




RUN NO._Am-4- b
DATE 226 -@~ STACK GEOMETRY RECORDED BY(Ror~

SKETCH OF FLOW PROFILE AND CROSS-SECTION
(ILLUSTRATE PORT-POINT CONFIGURATION, FLON INTERFERENCES, ETC.)
NOTE: SAME AS RUN_A/A-Y-¢

FOR_ROUND STAGKS : FOR _RECTANGULAR STACKS
A. DISTANGE FROM INSIDE FAR WALL  A. DISTANGE FROM INSIDE FAR WALL
TO OUTSIDE OF PORT ™ TO OUTSIDE OF PORT IN
B. PORT LENGTH IN B. PORT LENGTH N
STACK DIAMETER:(A-B) N STACK DEFTH:(A-B) - IN
STACK AREA: N2 STACK WIDTH (INSIDE) N
STACK AREA(DEPTH X WIOTH) N2
LXW IN.
SAMPLING GROSS-SECTION IS: EQUIVALENT DAMETER (2= w])
NO. OF DUCT " TYPE OF FLOW NUMBER OF
DIAMETERS : OBSTRUCTION SAMPLING POINTS

DIAMETERS DOWNSTREAM OF
DIAMETERS UPSTREAM OF

MIN. REQ'D.(METHOD 4)
usE

WSENCO FORM NO. STOQS ' PAGE 3 OF 10




RUN NO..BM-4-L - '
DATE __ 2-\c-8& TRAVERSE POINTS RECORDED BY —
[
PERCENT OF DIAMETER FROM INSIDE PORT TO POINT gg gg -
e NUMBER OF TRAVERSE POINTS ON_A DIAMETER _ [ €=lwyuZ| 2
{mininkniininlnfniningais] R
e |ale|eliofiz]is]s]18|z0|22 24|82 (23

| |146]) 67] 44| 32|26 21{1.8] 6] tal13] 11 |t
12 |es4l 250l 146ji05] 82| 67| 5.7[49]44]{3.9]35 |32

3 750|20.6{19.4[146)u.8 | 9.9] 8.5 75|/ 67| 6.0 |55

4 93.3|704[223] 226|17.711a6125 [109] 97| 8.7 |79

5 854l 677] 342/ 250|20.1116.9 146|129 ]11.6 |10.5

6 os.6{806]65.8135.6/269 |22.0l18.8 | 16.5 | 14.6 [132

7 89.5) 774 [644[36.6| 28.3[23.6|204] 18.0 | 16.1

8 g6.8{85.4|750|63.4[37.5| 206[25.0| 218 {194

9 91.8 |82.3| 73.1|625] 38.2| 30.6]26.2 | 230

10 974]882| 798| 71.7] e18 | 388 31.5 {272

n 93.3| 85.4| 78.0{ 70.4/61.2 |39.3]|323

12 979 |90.) |83.1 | 76.4|69.4|€0.7 |39 8]

13 94.3|87.5] 812|750 [6a5 [602

14 98.2|91.5 | 884 |70.6[73.8[677

15 95| |a9.1|835(78.2|728

16 98.4(925]87.1| 82.0{ 770

7 956(90.3]85.4 [806

18 $8.693.3{88.4/83.9

19 o6l |91.3 [eea

20 NOTE : SAME 8.7 |94.0|695

21 AS RUN NO. 96.5 |92

22 VA A 982 [94.5

23 968

24 L)

COMMENTS:

WSNCO FORM NO. STOOS

PAGE &4 OF 10




RUN NO._AM- 4-C -

NOMOGRAPH DATA

RECOROED BY _ QL)

DATE 2-1b—¥ CHECKED BY
— NOTE: SAME AS RUN
Ta AMBIENT TEMPERATURE s 7o °F
Pb BAROMETRIC PRESSURE z 20.3/ _IN Mg
OHe REFERENCE AH s [.7b IN. HgO
™ AVG. METER TEMPERATURE 3 °F
% Hp0 MOISTURE GONTENT = -t % 8Y voL.
PO STATIC (GUAGE) PRESSURE IN STAGK 2 a7 IN. Ho0
. X 0.074 = (O3 IN, Hg.
PS ABSOLUTE PRESSURE IN STACK, Pb-Po = 3029 IN. Hg.
PM METER PRESSURE (~Pb) 2 N W,
PS/PM s '
c . CORRECTION FACTOR s , 967
Ts STAEK TEMPERATURE s LEo °F
AP AVERAGE STACK VELOCITY HEAD = ida IN. Hg0
OPMAX, MAXIMUM STAGK VELOGITY HEAD = 69 IN. H,0
D PROBE TIP DIAMETER : L 2057 IN.
_ Req'd Sempling Rate ar Velume Caloulated Sampling Rate aor Volume (Pre-test}
~ Ts
L PREF
PITOT LEAK CHECKS™
OPENING PRE-TEST 8Y POST-TEST BY
IMPACT | BSTABLE OLEAKING |G | BSTABLE OLEAKING %
STATIC | @STABLE OLEAKING |d | CYSTABLE DLEAKING

g ,
® Vacuum must remain stsble for |Sseconds O 3mn. Ha0,

SAMPLING TRAIN LEAK CHECKS

LEAK GCHECKS* PRE-TEST POST- TEST
RATE OF LEAK (CFM) | ©.0cemP ©" o0 crt jatiy
TIME (24 HOUR GLOCK) 13066 |azs

BY 1F el

{whichevar Is lass) are aoceptabls.

*Raotes < 0.02 CFM  @I8In. Hg. vacuum of 4% of cvercge scmpling rate

- Y LY.}




,

RUN NO._AM-4 - { PARTICULATE REGORDED a‘r%
DATE___2-1-88 . SAMPLING ASSISTED BYOoES/wn
“7SAMPLING TIME PER POINT__ i3 MIN. '
PORT CLOCK METER Ar AH METER METER STACK Bax BATH TRAIN :z: E
POINT TIME |VOLUME [VEL, HEAD ORIFICE |TEMR IN|TEMP OUT] TEMP TEMR TEMR [VACUUM =}
(o) |on, wofin w [ em | om | em | em | en |unowe) 23

A-\ {510 (P2 "‘;’i‘ .39 | .54 |ay lod wg |2 14 2

T 1515 lean. A} .35 | .54 | A¥ Y we |20 36 4

3 13l loss. A .32 | AG [ab a4 o2 o 273 | 2

4 119 Jegqq- '] W35 | 54 [ aq 02 |23 | 25 | 2

S 1wt logo.% | .49 s 9a Wl %0 35 2

5 jos0.9 | 035 |esa G0 |9 |98 [235 [35 |2

a2k lps2.0] .55 | 44 |G | aq Ay 1236 |35 |2

G138l lpgaa | M ' e |91 139 lley 1235 | 6 | 3

4 13%4 Imgd.pe | 4L bl a1 % 1ot U4 | %8¢ |5

e 3% (0% 5t .45 |l 16ae v Ll 125 (35 | 3

W h340 lods-¢ | 45 | a1 14 ol 1G] ws |26 3

(2 11343 logq.4 | .59 9 a9y 100 Q9 |24 |34 5

b (34, loeta | %5 | 0 [44 [ad 4y (240> |35 13

¢ L Y T A Lot [A4  [vof {4k 145 | 25 z

$135 lpes it io {162 |4 W2 gl 249 |3% |5

e [t355 |8s7.21 1O 162 | ag 10\ a1 145 125 &

0 lwsd loea.c | W25 1760 [16e (w3 | A1 lzag {25 |

s ltaot Joq1 4l 1.3 [2.1 leo 102 G0 {28 134 7

4 1a0d Jog. b (1.5 1o [t (w7 1a% {245 |80 =)

120 W1 Jo7¢e.8 | 1.3 2-1 10t 1102 14% 129 13D |

12 |4 ow.pllL.is |20 {00 el [ 245 (48] G

e lwy Jogea]1tS |28 |00 ey |ad lsgs | en G

e 1056261025 2.6 1067 | 102 Qe {2 122 16

v ag  Josapac]t-2% (23 o w3 | qe |2zas |25 b

coMMENTS: 1. \4ZL - 9,

2. 10,
13 1",
4, 12.
D 3
6. 4.
7 IS,
8 I8.

WSNCO  FORM  NO. ST0O08 ' . PAGE 8 OF 10 {SUBPAGE oF .




WALDEMAR S. NELSON AND COMPANY
INCORPORATED

PARTICULATE EMISSIONW TEST

Analytical Worksheet
(EPA METHQD 5)

cLient: A5 74K v;ggc;o.: F7029
RUN NO.: _AM-3-¢ BY:__ CLIASTIN E SETTOON DATE: 2/1@/&9
Am-2-5 F AM-IE LV ATE R
BLANK

BY: Clintar F. Sedios. DATE: 2+ 21-84
Visual Observations: Cleay Blauk

sample No.: AM-3 - © Final Beaker Weight: @ 7,663/ _us.
YA e Volume: 200 ML (—,') Beaker Tare Weight: & 7, €55.% _ mg.
Any Noted mﬁ-mas: none -é'é‘@i:’%g Blank Net Weighr: 7. Z mg.

WEATER WATER
BLANK RESIDUAL = &GBEONE~BLANE NET WEIGET + AGBTONE- WEIGHT

Blank Residusl = 2.7 mg. + 200 ml., = Neil mg/ml

y £/
% BLARK RESIDUAL = BLANK RESIDUAL #DENSITY OF % (_ Jece mg/ml) x 100

% Blank Residual = _, (03& mg/ml + i mg/ol x 100 = 00JOZ8 %

If BLANK.RESIDUAL ia less than 0.001% then:
ALLOWABLE BLANK RESIDUAL = BLANK RESIDUAL

ALLOWABLE BLANK RESIDUAL = .ZJ802038  mg/uml

1f % BLANK RESIDUAL is greater than or equal to 0.00l% then:

ALLOWABLE BLANK RESTDUAL = DENSITY OF ACETONE x 0.00001 = wg/ml

WSNCO FORM NG STOL0 PAGE 1 OF 2




WALDEMAR S. NELSON AND COMPANY
INCORPQRATED

PARTICULATE EMISSION TEST
Analytical Worksheet

A7 52
—teleBwNE RINSE

BY: (L /ATON ESET Ttsgn DATE: D -2/-£9

Visual Observations: LLOOLDY =7 IR LEMMTS

Sa=ple lNo.: AP -P-¢ () Final Beaker Weight:_ /OF £29, & og.

Acetoze Volume: 255 1/ ml. Beaker Tare Weight: /2. 770. 5 wg.

Blank Correcticn -M Volume x Ailow- m Ringe Ner Weiznc: 52.? ng.
abie Blank Residual Minus Blank Correction: /0 ?fQV og.

Blank Correction = Corrected Net Weight: ;9@ g g, :

265 1, x AHP3E ng/nl = ZQZE 0% mg. Any Noted m Loss:_ fOoVE

FILTER WEIGHT

BY: CL/ Tt = SET on DATE:  2-1y-£9

Visual Observacions: Whire ELte. (ofi o

Filser No,: ﬁﬁo / Fi:xa.l. Filter Weight: 427D, ./ ag.

Sazpie No.: Pu/)-F/ Filter Tare Weight:  $02.§ ng.
! Filter Net Weight: & ! mg.

SAMPLE WEIGHT

By Cln rpq FE SE 770040/ ' DATE: D -2 y-&9
Acetone Rinse Corrected Net Weight: 5229 ng.
Filter Net Weight: ./ mg.,
Total Sample Weight: ( % 2 ? ng.
osesr_ B S wrt:_2- 2947
Signacure

WSNCO FORM NO. STO10 PAGE 2 OF 2




-

WALDEMAR S. NELSON AND COMPANY
INCORPORATED

PARTICULATE EMISSION TEST
Analytical Worksheet

KA rinse

BY: Loy = SETTO0N DATE: )_//3 159

Visual Observations: CZ::’&/ w H Filie: _/{rm tats

Sample No,: A -2~5 (Z) Final Beaker Weight: /O 9;_&5'.9 mg.

M@Volume: /¥2 ml., Beaker Tare Weight: /29 2 538 mg.

Blank Correction = Mﬁ Volume x Allow= % Rinse Net Weight: 5 2 2 ng.
able Blank Residual Minus Blank Correction: , J0§9/4 ung.

Blank Correction = Corrected Net Weight: 6 __?, s ? .mg.

wATER

/fl ml, x , ﬂzdj’img/ml = 0007/ ng. Any Noted Acetese Loss: 4 /v E

FILTER WEIGRHT

BY: CLINTON E SE T IO .. DATE: 2//1 y/&‘f”

Visual Observations: ke Y o G_&e

Filter No.: f?(ﬁ_ : Final Filter Weight: §.°¥7 mg.

Sample ¥o.: S P - ~2. Filter Tare Weight: $§7/€.2 mg.
Filter Net Weight: /E.5 mg.

SAMPLE WEIGHT

BY: (I TOoN ESE TTOON . vatE:_3 /2y /59
7
Acetone Rinse Corrected Net Weight: K’ ?;.3 ? mg.
Filter Net Weight: /8.5 mg.
Total Sample Weight: 8_/, J; ? mg.
m%@é& oare:_2/2y/e0
Signature s

WSNCO FORM NG, STO10 PAGE ¢ OF 2




WALDEMAR S. NELSON AND COMPANY
' INCORPORATED

PARTICULATE EMISSION TEST
Analytical Worksheet

FGHE% ninse

BY: Clwdew £. Setieon DATE:__Z -21-89

Visual Observations: ( \eo.

Sample No.: AM - a3._( Final Besker Weight: /00,2629  mg.

M Volume: 2 23 (5) ml., Beaker Tare Weight: ;o0 042 .& mg.
Blank Correction -m’;;c?%lume X Allow= @Eﬁ Rinse Net Weight: ZS'I fz ng.

able Blank Residual Minus Blank Correction: ,£05Y 7% ng.

Blank Correction = Corrected Net Weight: yg- 3 ? mg.
’ , =R —
227 nl.x 00@%ng/ml = _MEY7% mg.  Any Noted K oteLoss: LOLE

FILTER WEIGHT

BY: CLINTON [ SETTCON DATE : 2//1#/&?

Visual Observations: v e Slte, (o K ’

Filter No.:__ 5 PC03 - Pinal Filter Welght: 2 ¥@ & ng.

Sample No.: & P90 3-F3 Filter Tare Weight: § /72 mg.
Filter Net Weight: 20,9 mg.

SAMPLE WEIGHT

BY: LM Tor £ SE 77 " DATE: 2/2¢/f9
’ ra
Acetone Ringe Corrected Net Weight: 9/5- J ? mg.
Filter Net Weight: 20. % mg.
Total Sample Weight: 75, 77 mg .
ssrst: s iz oure:_s/ay/b1
Signature S

WSNCO FORM NQ STO10 PAGE & OF 2




| WALDEMAR S. NELSON AND GOMFANY
] 'NCORPGRATED
5 PARTICULATE EMISSION TEST
i Analytical Werksheet
i (EPA METHCD 3)
]
|} WENCo
CLIENT: AM STAR 252 ¥0.:
AUH NC.: _Akb-¥ DI CLINTIN E SET TN TATI: Zo/¢
ﬂk‘z—r@k-.:” = 3ILANK
i
i Cliygon £ SETTOON satzi__2/2//87
'risual Chservations: C LTy LD n/ﬁ
Sample Yo.: A/ - yé Final 3eaker Welght: /o7, 72¥ 2. ¥ 32g.
lAcetcne Tolume: 250 mt (r?} leaker Tare Weighac: /7. 2374 1R, i
= ~ _ :
lanv oted Mloss: NONVE M Blank Yet welight: Z, g 1g. ;
WATES WATER |
SLANE RESIDUAL = 2E2TENE BLANK YET WIIGCET &+ AE==Cwc WZIIGHT i
5lanik Rasidual = 7 & ag. + 200 al. = L O27 ng/ml
. A

WATE .
% BLANX RESIDUAL = ZLANK RESIDUAL +DENSITT OF ACRICNE [_ /g0 wmg/=mi) x 100 l

% Blank Residual = , (037 mg/ml + (000 zg/zl x 130 = 020035 ~

Ef SLANK RESIDUAL is less than 0.001% tchen:
ALLOWABLE BLANK RESIDUAL = BLANK RESIDUVAL
ALLOWASLE BLANK RESIDUAL = EMQ‘Z’-? ng/ml

If % BLANK RESIDUAL is greater than or equal to 0.001% then:

ALLOWABLE BLANK RESIDUAL = DENSITY OF ACETONE x 0.00001 = mg/ol

WSNCO FORM NO, STO10 Bane } ~Ac 7




WALDEMAR S. NELSON AND COMPANY
INCORPQRATED

PARTICULATE EMISSION TZIST
analytical Worksheet

{é’é’é{ngg RINSE

BY: CLINION £ SETroon DATE: 2-2/~8%
Visual Observations: Yellowisd o (oler
Sazpia No.: Am-Y-F () Tinal 3eaker Weight: /47.9¢4-(  ®g.
Fﬂrﬁ@ﬁ Volume: yivi ml., 3eaker Tare Weight: jo0?, 909 3 mg.
Blank Correction = m Volume x Allow- &“gggﬁ Rinse Net Weight: 22,2 2g.

abie Blank Residual Minys 3lank Correction: ., JS5&ELT ug. |
Blank Correczion = Corrected Net weignt: )09 ng. ;

WATIEAR

V /571 al. x ooy mg/nl = ,goiS€G mg. Any Noted Aeetvme Loss:_ A/ONME

FILTER WEIGHT

BY: A TON f= S T 7000/ DATE: 2 -2 y~§F

Visual Observations: b, o) e Ot o

Filter No.:___ & 7004 _ Final Filter Welght:_ 5728  mg.

Sazple No.: S?(fg)jJF {7‘ Filter Tare Weighc: 579, __’5- ag.
Filter Net Weight: /E. 7 mg.

SAMPLE WEIGHT

BY: CL o . SETTDor " DATE: 2 -lYy-fg
Acetone Rinse Corrected Net Weight: | 7K 4 ng.
Filter Net Weight: /'?: 3 mng.
Total Sample Weight: 59, 6 ? 0g .
laxaLYST :m DATE:_2/25/€9
Signature ’

WSNCO FORM NOQ. STO10 PAGE & oOF 2




WALDEMAR S. NELSON AND COMPANY
INCORPORATED

PARTICULATE EMISSION TEST
Analytical Worksheet

WwHTER
AGEFENE RINSE

BY: Ol Tor £ SETTo0M DATE: 2-2/-&%

Visual Observations: Clear vzl Flve. Hemdnis

Sample No.: B~ = () Final Beaiker Weight:_ /(s 352, W&

m Voluze: /70 wl. Beaker Tare Weight: /o9 71&, % ug.

Blank Correction = Sderome Volume x Allov= m Rinse Net Weight: 235.6 wug.
able Blank Residual Minus Blank Correction: - ¢4 y¥e MWmR.

Blank Correction = Corrected Net Weight: 7¢ 59 mg.

(90 i, x _ 00003%mg/ml = ,005YC mg. Any Noted ,&Z‘iﬁa Loss: NONE

FILTER WEIGHT

BY: (L INToN £ SE 77000/ DATE: 2 /2 4 /69

Visual Observations: WA, Ye /A Lie- Cg, /tﬁ_.

Filter No.: 47005 Final Filter Weight: .Z/3 7 ng.

Sample Na.: 5'1?005'-‘)59’ Filter Tare Weight: 5154 mg.
Filter Net Weight: -/ 7 ﬁ:g.

SAMPLE WEIGHT

BY: CLINTONM £ U= TIDO A . DartE: 4,17_/[-‘7
ER
Aeadone Rinse Corrected Net Weight: a4 mg .
Filter Net Weighc: -/ 7 Bg.
Total Sample Weight: 23. 27 ng.
mmsnm oute:__2 /24/29
Signature !

WSNCO FORM NQ. STOLO ‘ PAGE 2 OF 2




WALDEMAR S. NELSON AND COMPANY
INCORPORATED

PARTICULATE EMISSION TEST
Analytical Worksheet

m RINSE

BY: (o pTEN £ SET 700~

DaTE:__2-2/-89

Visual Observations:

Clco.- by FZ/F/' /E’ma;‘-s

Sample lNo.: /;')M"' y"{ (<)
;gagg:'kﬂume: _jClJL_ ml.

able 3lank Residual

Blank Correction =

[22 . x pp0039 neiul = gy 25 og.

n T‘
Blaok Correction = E@ev’?é&’\?’olume X Allow=-

fical 3eaker Weight: /74, 2725 2 T8.
Beake:.'rare Weight: og.

27:‘! . 20 9. 18]
WwpTEA

keszoTe Rinse Net Weight: J9S.2 mg.
Misus Blank Correction: . /i ¥Y7¢& mg.

BY:

Visual Ohservations:

Filcter No.:

F200¢

Saxple No.: ,5176@75-/%'

BY: ClvIor £ SET77Por

Filter Net Weight:

Corrected Net weignt:__ 25 /¥  =s.
Anv Noted %j%qz Loss: ACAE
FILTER WEIIGET
L TN SET TLoA DATE: 2-2 ¥~F7
Lbire Frlre. Cefe
Final Filter Weight: &2 ¥, 7 ng.
Filter Tare Weight: 7. & ng .
Filter Net Weight: 6’-5— mg.
SAMPLE WEIGHT
DATE: 2 -2Y-£9
Acetone Rinse Corrected Net Weight: 245, /7 mg.
&5 og.
Total Sample Weight: Z/. 6 ? mg .

DATE: 2 -2 Y-#7

Signature
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LIST OF EQUATIONS
{EPA METHODS 1 THRU 3)

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS
(68 DEGREES F, 29.921 IN. HEG.), DSsC?

VM =« DRY GAS VOLUME, METER CONDITIONS (DCF)

Y = DRY GAS METER CALIBRATION PACTOR
= v s - PR = BAROMETRIC PRESSURE (IN. HG.)
: PM = AVERAGE ORIFICE PRESSURE DROP (IN. E20)
TM = AVERAGE METER TEMPERATURE (DEGREES F)
501
17.636 * VM4 * (PB + wuu- ]
13.6
VMSTD= ~ccceme-=cace- wemmemmm————- - pscr

(TM + 439.69)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS, SCF
VW = TOTAL WATER COLLECTED

VWV = 0.04707 ¥ VW = SCF

PERCENT MOISTURE IN STACK GAS

MOLE FRACTION OF DRY GAS, MD

vuv
m-ln -------------
VMSTD + VWV




[N

MOLECULAR WEIGHT OF DRY STACK GAS, MWD
MWD = (2C02 * 0.440) + (202 * 0,320)

+ (ICO + IN2) * 0.280

MOLECULAR WEIGHT OF WET STACK GAS

MW = MWD * MD + 18.013 (1 - MD)

AVERAGE STACK GAS VELCCITY AT STACK CONDITIONS, FPM

CP = PITOT COEFFICIENT
DPS = AVERAGE STACK VELOCITY HEAD
35 ~ STACK DPRESSTRI, A3SCLUTZ (IN. £G.)

TS = AVERAGE STACK TEMPERATURE (DEGREES F)

I~ 15 + 459.69
VS = 5129.4 # CP #* DPS | ~eccmemera==-s

VOLUMETRIC FLOWRATE AT STANDARD CONDITIONS, DSCFM
AS = STACK AREA (5Q. IN.)

0.12247 * VS * AS » MD * PS

(TS + 439.69)

PERCENT ISOKINETIC
TT = NET TIME OF RUK (MIN.)
DN = NOZZLE DIAMETER (IN.)

1039.6 * (TS + 439.69) * VMSTD
PERI = bbb bl o DL Ll - - - =

2
VS « TT » PS « MD * (DN)

- FPM

DsSCrM

[ 2]




PARTICULATE LOADING AT STANDARD CONDITIONS, GR/DSCF
MF = PARTICULATE WEIGHT, TOTAL (MG.)

CAN = 0.015432 ® (MF/VMSTD) = GR/DSCF

PARTICULATE LOADING AT STACK CONDITIONS, GR/ACF
17.636 # CAN » PS » MD

CAT  esscsssseesssessveocosesscas W GEIACF
(IS5 + 439.569)

PARTICULATE EMISSION RATE, LBS/ER

CAV = 0.008371 @« CAN ®* QS = LBS/HR

PARTICULATE LOADING AT STANDARD CONDITIONS, LB/DSCF

C=CAN / 7,000 = LB/DSCF

EMISSION RATE, LB/MMBTU
F = DSCF/MMBTU, USE 9820 FOR BITUMINOUS COAL AND 02

ZEwC OF % ... cemmaaa = LB/MMBTU
20.9 - 202

| Y




WALDEMAR ' S. NELSON AND COMPANY

ANALYTICAL

INCORPORATED

BALANCE CALIBRATION FORM

I [ W M WU B

~)

Barance xaMe: TORBAL. MODEL - EA- AP nemer:_[(pOS 30
CLASSTFICATION OF STANDARD WEIGHTS: S-]
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0002 /.000Z 1w .d0g] lev.g00/ ) N
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0.5002 /0003 |j020¢2 |s50.0002 |109 8979 [ ]
' 0-w000 |/-000( ¢ .290] |5@.00920 00.000/ 5L
4//¢ /o g 0.5000 /-aag_w c2.0004 |/0d.0005 ‘
Y5 /eg10.5000 |1.0002. 0. 990l |52 0070
hlicfer la.cony |/.000/ 1/8.0000 1s0.00038 |/00.000 ¢ ¢
(8hsloo000 l1.000Z2 \p.000 50.0000 |100.0000 4
_Z{!a!ﬁ-ﬁ O.5004 |l.0opa |10.0904 On.0800 J100-.0004 [, /
2[7/27 1p s000  Vj.0c02 10,0000 fo.gver ligp 0000 y
LAV R VR-LL4 (0. 0062 5¢. 0002
).//‘)/W & goas |/ goo s- /0.000s” | 50 w00
%Zgg/ﬁ e, 5664 _|[, poos | /o 000y | 40,0006
252488 5008 |1, 0008 |/p000Y |50.000¢
2/21/8910,500% 1) poo¥ |jo,0009 |50.0008
12/2/p210. 5003 /0003 | 0009 150.00085
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DRY GAS METER NO:

~_hepe ine.

2104 KRAMER LANE + AUSTIN, TEXAS 78758 « 5128365110 + TWX u1u 874 1385

| MODEL 31 MANUAL STACK SAMPLER
GAS FLOW MEASUREMENT INSTRUMENTS - CALIBRATION

7529/

*#,ND/OR ORIFICE NO: 952

L 2]

-~ - CALIBRATED BY: T~~F DATE: 3[/30/88

BAROMETRIC PRESSURE Py « 29. 30 in Hg

S [, | L oo ||
2K VOLUME | VOLUME | METER

(1n K,0) vg v d :“ 1¥:isr og:ta ﬁs. TéME ¥ AHO

(£t7) | (ft7) (°F) CYN LN (min.)

0.2 2 |(,.89z2 | 70 7/l 7 V7 ) 7.8 (/062 | /75
0.8 2 |2 846 70 72 | - 72 72 15.88 |, 0¢0 | 2. 7¢
1.8 S 1d.73) | 70 | 7 7/ | 7/ 16.53 |/osB [/ 76
3.4 S |$702 | 72 |72 | 72 |\ 721481702 1/.70
5.0 S 147358 | 70 | 73 73 173 13.93 (/0521/. 76
8.0 S ez | 7 | 75| 73 |25 |3.4s |los2 | /. 8/

[.o5¢ | /.76

AH@

Vy (Pp + .11)(T4 + 460)

),
13.6

. {o.007) a
b \ido *

(Tw + 460)

*jsually one dry gas meter and ane
orifice are calibrated together
because the calibration time is
half that required for two separate
runs, However, the calibrations are
not untque to each other and only

one may appear on & form {f an item
1s calibrated alane.

(T, + 460) ©
VW

)

-
-
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PART NO. DESCRIPTION SERIAL NO. DRTE

DRUE yiﬂm /| guesy /G738 Jlosgw/es
. ;QHPANY' P.Qs NO. $,8. NO. " DATE

vyt I l"‘ ' |
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i | ASIDE PLANE
l 'y X ) .m
LONGITUDINAL Oy A iy S e 108 0y < P <150 D¢
Tust AXS * . 3 £33 3 PasPy
- BSIDE PLANE
a

Figure 222 Properly eonstructed Type S pitot tube, shown
" ins (a) end view; face opening planes perpendicular 1o trans
. versa axis: (B} t1op view; facs opening planes paralie 1o lone
 gitudinal axis; (e} side view; both legs of equal jength 2nd
canteriines coincidant, when viewed from both sides. Base-
fine coefficient values of Q.84 may be assiened to pitot tubes

mmctﬂdth.iswly.
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=
5
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NAME:
TITLE:
EDUCATION:

LAWRENCE R. SCHUMER
Seanior Environmantal Sclantist

1884 M.BA. Economics
University of New Orleans

1877 B.S. Zoology
University of Louisville

1977 To Present - EPA and industry sponsored courses In asbestos, hazardous
waste incingration, air monitoring, modeling, and instrumentation.

PROFESSIONAL EXPERIENCE:

General Expsrience

AESUMES.ENV.AD1

Project management experience includes:

* Parigh-wide asbestos sutv antl management plan preparation for Orleans
Parish School Board (9,000,000 fi< +).

» A state-wide asbestos survey for 400+ buildings (epprox. 6,000,000 #t2)
Includes development of standard sampling, analytical, and worker protection
practices. Cliert consultation for proper employee protection.

e Manager QA/QC and authorized representative for establishment and

supervision of QA/QC program for AIHA-PAT program; RTIbulk sample QA

rogram; and NBS-NVLAP QA program for the firm's in-house environmental
aboratory.

¢ Project manager for industrial hygiena review of stesl mill for potential heavy
metals exposure to employeas. Project included: identification and ranking of
parameters of concarn, design of sampling protocols for vegetation and soll,
consultation with client regarding employee protection, development of
engineering recommendations to alleviate problem.

¢ Project manager for industrial hyglene review of pipe plant for acid fumes;
developmeant of test protocols for air and liquid sampling; consuliation with
client regarding employee protaction; design of clean-up alternatives.

e Project manager for . in-plant Identification and quantification of soil
contamination, project included; development of a sampling protocal for sails
and runoff, sampling, consuktation with client regardi;t? employes/ contractor
personnel protection, design remedial action afternatives, on-site inspection
and certification of remediation.

Project management of multi-media envirgnmental engineering, permitting and
compliance projects including: air pollution, asbestos, wastewater, end
salid/hazardous waste, site remediation, industrial siting, public relations,

m%nlé?Argwgftestlng (stacks, soll, surface/groundwater, air, ashastos, etc.), modeling
an .

Extensiva knowledge of local, state and federal OSHA and worker protection
ragulations, air emission parmitting processaes and programs including: PSD, NSPS,
and NESHAPS as well as other regulatory programs such as: NPDES, RCRA, TSCA,
COE 10/404, USCQ, NRC, DOT, DOE, OCS, Statewide Order 298, noise and
building/fira marshall regulations.

Established and managed in-house environmaental laboratory and QA/QC program
for testing and monitoring of alr pofiutants Including asbestos.




LAWRENCE R. SCHUMER Pape 2

PROFESSIONAL REGISTRATIONS:

Certified Asbestos Abatement Contractor/Supervisor, Louisiana Department of
Environmental Quality, Certificate No. 88083, 1988-89

Certlfied in Advanced Suparvisian of Asbestos Abatement Projscts, EPA (Ga. Tech.)
1987

Certitied in Proceduras, Interim Practices, and Supervision for Asbestos Abatemnent
Practices, EPA (LSU) 1986

Certified Visible Emissions Observer, EPA (1979 - '87)
PROFESSIONAL MEMBERSHIPS

Air Pollution Control Asscciation (APCA
Member, APCA TS 6.2 Hazardous Waste Combustion Committae
Member, APCA TS 6.3 Solid Waste Treatment and Disposal
Committee
Member, APCA TE 3 Economics Committee Protocol Committee,
1982 National Convention (international delegations)
Chairman, APCA intarnational Speclalty Conference:
“Parformance and Cost of Alternatives to Land Disposal
of Hazardous Waste”, 1986
Chairman, Louisiana Section, 1985-86
Executive Board, Louisiana Section, 1981-1987
American Meteorological Socisty
American Chemical Soclety

-

AESUMES.ENV.AD1




NAME:
TITLE:
EDUCATION:

R. JAVIER ACUNA
Environmental Technolopist

19688 University of Alabama Facilities ingpaction for
Aspestos Contalning Materials
1988 University of Alabama Management of Asbestos
Materiala
1988 LSU Certified; Procedures, Interim Practices, and
Supervision for Asbestos Abatemernt
Practices
1982 Vo-Tach Drafting Courses
1974 U.S. Navy Boiler Water - Feed Water Tasting
1873 U.S. Navy BT/A School, Boller Testing and Opsration

PROFESSIONAL EXPERIENCE:

General Experiance
1o Present

Project Experience

Responsibilities include:; supsarvision of field survay taams,

coliecting ambiant and industrial source air pollutant samples for process afficiency
and regulatory compliance determinations, guantitative and qualitative analysis of
alr samples, calibration of fieid sampling equipment, and repont preparation.
Experienced in preparation of PSD applications, and Alabama/Louisiana/Mississippl
Alr Emigsions Permit Applications and emission invantary documents.

Specific asbestos experience includes: ACM bulk survays, preparation of ACM
operation and maintenance programs, and abatament cost estimates. Praparation

agbestos abatement specifications in conjunction with renavation and/or demoti-
tion, construction Inspection during abatements, and ACM ambiant
gir/farea/personnel manitoring.

Extensive knowtedge of OSHA, EPA (AHERA & NESHAP), LaDEQ, NYDEP. USN,
DOD, NASA and local asbestos regulations governing the testing, monitaring,
sampiing, analyses, abatement and dispasal of ACM.

Supervigad field sampling activities for numerous Ero]ects on a matals recovery unit
utilizing EPA Methods 14, 5, 9, and 12 (40 CFR Appendix A). Supervised field
sampling activities for a complete environmental survey, including ambient mani-
toring for formatdehyde.

Agsisted in groundwater Ingct assessment for lime storage pond addressing EP
Toxictty contaminants, sisted In soll sampling for cleanup ciosure of
nonhazardous solid wasts site. Participated in water wall surver of two mile radius
of proposed site to satisty solid waste permit applications. Calculated subsurtace
elevations and thickness for liner equivalence for solid wasta sita. Assisted in
preliminary site investigation for closure of ash fandfillimpoundment. Assisted in
dye study of Misaissippl River in order to develop a water quality model for MSW
discharges. Supsarvisad field BamEpIing actlvities and was abatement supervisor for
largest excavation abatemant in EPA Reglon 6 In 1987. Responalbilities {ncluded:
sita investigation, spacifications, contractor avaluation and on-site air monitoring.

PROFESSIONAL REGISTRATIONS

Certified: Vislble Emissions Observer

Certfiad: Asbestos Abatement Supervisor

Certified: Facilities Inapector for Asbestos-Containing
Materials

Certified: Management of Asbestos Materials

FPROFESSIONAL MEMBERSHIPS

RESUMES.ENV.ABS

Louisiana Alr Pollution Control Association (APCA)




NAME:

CLINTON E. SETTOON

TITLE: Environmeantal Technician
EDUCATION: 1987 AS. Englneeoring Graphics

Delgado Community College
PROFESSIONAL EXPERIENCE:

RESUMES ENV.ADS

Responsibilities include assisting in the collection of ambiant and indusirial source
air polliutant samples for process efficiency and regulatory compllance

. determinatiens, quantitative and quelitetive analyses of air samples, and report

preparation.
Air emissions sampling exparience Is as follows:
e Shell Oil Company

Agslgted in the sampling of total hydrocarbons and amine emiseions, and the
volumetric flow rate. EPA methods for volumetric flow rate (Methods 1 - 4)
and NIOSH Methods 2002 and 1500 were used for determination of amines
and total hydrocarbons, respectively.

e Aliied Chemical Corporation

Assisted in field sampling activities in order to collact intormatian tar
permitting. EPA Methods 1 - 4 were used as well as Msthod 5.

e Amax Metals Recovery, inc.

Assisted in sampling actlvities for numerous projects on a metals recovery untt
using EPA Methods 1-4, 5,9, and 12.

Spectfic asbestos exparience includes: participating in 150+ inspections of utllity

bulldings, office buildings, grocery stores, schools, churches, garages, and DOD
factlity. |

Exparience In conducting background, abatement and clearance asbestos air
sampling programs including both aggressive and passive monitoring,

Experience in assisting certified asbestos abatement supervisor during
abatements.

Experience in assisting In the preparation of AMERA Inspection and Management
Plans and commaercial/industrial survey reports using WSNCo's Asbestos Data
Management System (ADMS).

Exparience in the preparation of detailed drawings of construction for the purpose
of locating asbestos bulk samples.




CLINTON E. SETTOON Page 2

PROFESSIONAL REGISTRATIONS

Certitied: {EPA) inspector/Management Planner
Certlfied: Visible Emissions Observer

PROFESSIONAL MEMBERSHIPS

Louisiana Air Pollution Control Association (APCA}
Soclety of American Military Engineers (SAME)

RESUMES.ENV.ADS




AMRTAR BUDAR CORPORATION

CHELMETTE REFINERY
\f@l Fred Goodvrow | Descriptions OGranulator throughput Sheet 1 of S
Dates 03/01/,89 during Rotoclone testing — 02/15/89
and O2/16/83.

Granulator throughput during testing was determired by batch
cantrifugal svent recorders. During the sampling runs, four mixers fed
sugar to twenty-two (22) batch centrifupal machines, which in turn fed
five identically sirzed pranulators. Sugar flow to the pranulators is split
squally. Pourkis of sugar per centrifugal cycle on sach mirxer was detesrsined
indepandently to schisve ths best accuracy possibla for the throughput
determirations. .

Pounds of sugar psr centrifugal cycle on sach mixer was detsrwmined by
mesasuring bed depths on represantative centrifupgals Tor sach mixer. Bed
depths were than converted to pournds of sugar per cycle from published datas.

Total granulator throughput themn bacomes:

(® of cycles per centrifupal)#i{pounds of supar psr cyclwe? 5 minwrr)
+{# of cycles per centrifugal) #{pounds of supar psr cvyrcle) (82 miper)
+{® of cycles psr centrifugal)eipounds of sugar psr cycle) t83 mixer)
+{® of cycles psr centrifugsl)#ipounds of supar psr cycle) (85 wixar)
= Total pounds of supar fed to gramulators 1-5

Individual granulator throuphput then becomes:

(Total pounds of sugar tc granulators 1-3)/{5)




AMETAR BUGAR_CORPDRAT 10N

CHRLMETTE REFINERY
“fys Fred Boodrow Description: Granulator throughput Sheet 2 of S
Dates 03/01/89 during Rotoclone testing — 02/13/89
arnd 02/16/89.

% 3 Granulator Rotoclore - 0O2/15/89

AN IIME

Centrifugal cycles

DUBATION

t 7] 09322 — 10334 72 minutes
L 4 12135 ~ 13348 72 minutes
23 14348 — 15356 72 minutes

during runs:
CENTRIFUGH, MPLHINES
2 MIXER S_MIXER| -

A _MIXER 4 MIXER
BUN |[21R 1B IC 1D 1E IF 16 1H 1J IK|2A 2B 2C 2E £F|3A 3B 3C|4R AB AC AD

%1 21 13 10 17 228 22 82 11 23 24|20 20 17 20 13112 15 15116 16 16 16
"2 22 22 18 9 13 13 21 20 E» 2418 1B 1% 22 22) 2 O Ol16 16 16 17
*3 22 B1 81 9 13 14 22 16 24 24117 18 17 21 21} 9 9 2|16 16 16 16

#1 183
14 188
»3 183

t 64 cycles

261,A61 #/3

\1Btnl cantrifugal cycles per 'misxer psr rung

BUN ®#1 MIXER SR MIXER 83 MIXER = 8% MIXER

96 42 64
o3 1 6%
94 20 64

Pounds of sugar discharped per centrifupal cycls by miier:

Bl MIXER 82 MIXER 83 MIXER = 84 MIXER
TF07 & 660 8 651 9 631 &
RUN 81 = (1B% cycles # 7078/cycle) +
t{ 96 cycles & EE0W/cycle) +
{ 42 cycles & 64i8/cycle) +
-

6318/cyrclm) = 281,461 pounds/run

granulators = 52,292 #/granulator.

RATE = (32,292 #)/(72 minutes)#(60 minutes/hour) = 43 . %77 S/hour




AMRTAR BUOAR CORPORATION
EHALMETTE BEEINERY

'”‘Vl Fred Boodrow Dencription:

Dates 03701789 during Rotoclone testing -~ 02/15/89
and

O2/15/89.

Granuelator throughput

Bheet 3 of S

RUN 82 = (3188 Tycles
t 95 cycles
t 1 cycles
¢ 6% cycles

RUN 83 = {183 cycles
{ 94 pycles
t 20 cycles
{ 64 cycles

EE;I.' Exempt3

»
-
*
-

237,872 W/5

-«
*
-
»

245,039 #/3

: :

TO0TH/cycle)
6608 /cyclim)
&Ml /cyclm)
6318 /cycle)

pranulators

70TR/cyclie)
5608 /cycle)
6AiN/cycle)
6318/cyeclm?

granulators

+ 4+

= 237,278 pounds/run

= 47,4534 S/granulator.

+ 4+

= 246,039 pourds/run

= 43,208 S/granulator.

The average throughput for all threes runs then becomes:
— (A3, 577 #/hr)+i39,54% B/hr)+is1,007 S/Hr)/3 vrune =.
]

{80.69 tone/hr)

A.10 & (20.69 t/hr) ~0.67 = 31,81 pounds per hour

RRTE = (47,454 8)/(72 minuten) #{60 minutes/hour) = 39,3545 #/hour

RATE = (49,208 #)/172 minutes)# {60 minutes/hour) = 41,007 #/hour

Rllowablw rate of emissions baswd on process weight rate from table 3
of the Louisiana Air Quality Repulations egqualls:




AMETAR BUGAR_CORPORATION
CHALMETTE REFINERY

Dates 03/01/89

and 027165/89.

e
By? Fred Goodrow | Description: Branulator throughput Sheat % of S
durinp Rotoclore tasting — 02/15/B9

#® & Granulator Rotoclone — O2/16/89

BN

"l
e
3

L2 |
2
23

RUN #1 = {218 cycles

BN p oy - DURRTION

*1 08320 — 09138 78 winutes
a2 11982% ~ 12337 73 wminutes
23 13300 — 14322 &2 winutes

Cantrifugal cycles during runs:

CENTRIFUGAL. MACHINES

L MIXER £_MIXER 2 _MIXER| A& MIXER
1A 1B IC 1D 1E IF 10 1M 1J 1K|2R 2P 2C 2E 2F|3R 3B 3IC{AA AB AT 4D

23 24 B3 BA £4 BA 23 14 18 BrlR 21
19 19 18 15 20 22 18 17 18 19|80 21
26 &3 18 135 20 26 B4 1% 23 27|20 B)

1% 23 22|14 22 14| 4 11 17 13
Z 22 82112 21 10[13 14 14 13
16 16 B2]20 24 3116 13 15 195

218 102 50
183 a7z A3
215 -~ A7

21 MIXER 82 MWIXER 83 MIXER
707 & 660 # 641 ®

& T078/cycle) «
{102 cyclas # GEOW/cycls) +
{ 50 cycles # BALIR/cycla) +
{ 45 cycles & 6314/cycie) =

Total centrifugal cycles per mixer psr runs

BN 21 MIXER 22 _MIXER 23 MIXER 84 MIXER

43
S
61

Pounds of sugar discharged par centrifugal cycle by miner)

85 MIXER
631 #

281,891 pourda/run

281,891 #/3 pranulistors = 56,378 #/pranulator.

RATE = (356,378 #)/(78 minutes) # (60 minutes/hour) = A3 368 #/hour




AMRTAR SUOGAR CONPORATION
CHALMETTE PRFEINENY
r\"‘yl Fred Goodrow Description: Bramulator throughput Shest 3 of 3
Datey 02715789 during Rotoclone testing -~ O2/1%/89
and O£2/16/83.

RUN #2 = 1183 cycles & 7078/cycle)
{ 87 cycles & BAEON/cyclw)
S { 43 cycles & 6419/cycle)

t 54 cycles # 6£318/cycle) = 249,858 pountds/run

+ 4+ ¢+

249,832 ¥#/3 granulators = 4%,970 &#/granulator.
RATE = (49,970 #)/(73 minutes) #{E0 minutes/hour) = 81,071 ®B/hour

AN 003 = 215 cycles # 7078#/cycle)
{ 95 cycles # GEOW/cycls)
{ A7 cycles # 64180/cyclm)
{1 61 cycles & £318/cyclw)

h++ ¢

283, 323 pournds/run
283,323 #/3 pranulators = 36,665 #/granulator.

RATE = (56,663 8) /{82 minutan)#(60 winutes/hour) = 5], AGE B/hour

Tha average throughput for all thres runs then bacowes:
e (3,368 $/Mr)+ial1,072 #/hr)+i41,962 #/Nr)} /3 rune =
)

41.967 pounds per hour (80,30 tons/hr)

Allowable rate of swmissions basstd on process weight rate from table 3
of the Louisiana Alr Quality Regulations sgqualls:

4.10 & (20.98 t/hm)"0.67 = 31,51 gounds pey hour

r/

Files Exsmpts






