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10 INTRODUCTION 

This study was perfoned pursuant to a request by Amstar Sugar Corporation In aWordanCe 
wlth their Purchase Order No. 1935 and the pre-teat meetlng. 

An official pm-test meetin0 and a site vlst were mnduded on February 13,1989 at AmstW8 
offlceo in Arabl, Loulslana. Amstar was represented by Messrn. R. Mangipano and F. Goodrow; and 
Waldernar 5. Nelson and Company, Inc. by Mesws. R. J. Awna and C. E. Settoon. 

Mr. Fred Goodrow of Amstar coordinated on-site testlng wlth pmcess operatlons. 

The units tested wsre the panhouse mtocione outlet ducts at Amstafs Arabi, Louisiana sugar 
refinery. EPA Method 5 tests for particulate and EPA Method 9 for opacity of ernissbns determinations 
were utilized to quamHy emlsslons. The data reported herein are intended to represent maximum 
operatln~ rate8 for the subject faclllty. 

Actual test6 were conducted on February 15 and 16, 198% The particulate teat data and 
opsclty obsewatlons were In the expected range. Further dlscusslon ol the test results is presented 
herein. 

This report was authored by Messm, R. Javler Acuna, Envlmnmental Technologist and CllntOn 

E. Settoon, Environmental Technician of Waldemar S. Nelson and Company, Inc. 
v 
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2.0 SUMMARY OF RESULTS v 

The parllwlate teste, analyees and caloulatbns conducted for this compllance determlnatlon 
were conduded In accordanut wlth €PA Method 5 (40 CFR 60. Appendlx A). 

A slngle EPA Method 5 tea was conducted on Rotoclone Ducts 3 and 4 In the panhouse, 
conslstlng of three sample funs each (AM-3-4, AM-3-5 and AM-3-6 and AM-64. AM-4-5, and AM-4-6. 
respedlvely). SummaIles of results are presented In Tebles 2-1 and 2-2. 

The lsoklnetlc rate for each fun was within the allowable range (1 00% +/- 10%). No major 
equlpment or Instfumnt rnalfunctlons occurred which mlght render the data suspect. Run No. A M 4 4  
was corrected to 100% Iwklnetk utllldng EPA’8 Document No. 450/2-78-042a, ’A Quide For Evaluatlng 
Test Results’by R. T. Shlgehara, Emls8lon Messu,rement Branch, ESED. OAOPS, EPA. 

TABLE 2-1 

SUMMARY OF RESULTS 
ROTOCLONE DUCT 3 
PARTICULATE TEST 

Percent Particulates 
Date Run No. lwklnetic lbslhr 

02/15/89 AM-3-4 94 2.70 

02/15/89 AM*-5 90 290 

02/15/89 AMs4 91 2.64 

Average: 2.57 

Allowable: (LaDEQ-ACID Permit No. OmndWhmd) NIA 

Conplete paniculate results are presented In SeMon 9. 



TABLE 2-2 

SUMMARY OF RESULTS 
ROTOCLONE DUCT 4 
PARTICULATE TEST 

Perwnt Partlwlates 
Date Run No. lsokinetb lbshr 

02/16/89 A M 4 4  1 00 1.90 

W16m9 AM45 95 0.79 

02/16/89 AM46 93 1.08 

Average: I .28 

Allowable: (LaDEQ-AQD Pennil No. Omndfathered) NIA 

Complete patthlate results em presented In %don 9. 

The opacily of emissions deteninatlons and calcoiatlons were conducted In acCOrdance with 

The ducts were observed slmultaneously for eighteen (18) consecutive minutes with 

Results are presented tor rotodone Ducts 3 and 4 in Tables 2-3 and 24. respedhrely. 

€PA Method 9 (40 CFR 60, Appendix A). 

obserwUo,ns reco&d each fmeen (15) seconds. 



TABLE 2-3 

SUMMARY RESULTS 
OPACITY OF EMISSIONS DETERMINATION 

ROTOCLONE DUCT 3 

nme Duratlon Number of AveraQe 
Date (0000-2400) (mW Observations opacny (Yo) 

oai5m9 1310-1315 6 24 5 

021151'89 131 51321 6 24 5 

02/15/89 1322-1327 6 24 2.7 

Average: 4.2 

Allowable: (LaDEQ-AQD Permit No. Gnndfathsr) 20 

TABLE 2 4  

SUMMARY RESULTS 
OPACITY OF EMISSIONS DETERMINATION 

ROTOCLONE DUCT 4 

Time Duratlon Number of Average 
Date (0000-2400) (min) ObseN&OnS opaortv (W 

02/18/89 1330-1335 6 24 3.1 

02/18/89 13351341 6 24 1.4 

0248189 1342-1347 6 24 3.9 

Average: 2.8 

Allowable: (LaDEQ-AQD Penlt No. anndlathomd) 20 
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4.0 PROCESS DESCRlPllONPRODUCTlON PROFILE 
W 

Amatar Is engaged In the reflnlng of raw cane sugar Into varlous granulated and llquid sugar 

In the process of pmduclng granulated sugar, batch centrifugal machlnes separate the sugar 
clystals from the syrup In whlch they were gmwn. These centflfugal machlnes feed wet sugar vie bcrew 
conveyors to rotary drlers called granulators. In these granulators, heated airflows countercurrent to the 
sugar, drying the product. Air laden with moisture and sugar dust exlting the granulator goes thmugh a 
sklmmer (e cyclone-type separator). Sugar duet recovered by the sklmmer is returned to the process 
through an alr lock. Exltlng the sklrnmer, the alr next goes through a final dust collector called a 
rotoclone. whlch Is a wat-type scrubber. Air exltlng the rotoclone is discharged to the atmosphere vla 
ductwork. The sugar recovered by the rotoclone is returned to the process. (See Drawing R-005 for a 
trpical granulator and alr control system.) 

P-. 

The discharges of granulator mtocbne duds 023-74 and 024-74 were chosen for thls study. 
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W sn EST PROCEDURES 

6.1.1 Putlcul*r Sunpllng 

The partlculate emlsslons test (EPA Method 5) followed the guldelines and procedures of 40 

Dlmenslons of the stack and test location along wlth sample points are presented In Drawing 

The avetage of three 'funs" (samples) constitutes one test. 

Stack emissions were measured by traversing via one port using a 4-1/2 foot (4.5-11.) probe with 
a heated SS liner. A total of twenty-four (24) points were aampied durlng each Nn of a perbd of three (3) 
minutes per point for funs AM-3-4, AM-3-5, AM-36, AM-, AM-4-5, and AM46.  

One port was utlllzed pursuant to discussions wlth Mr. Jim Courvllle of LDEQ-AQD. An 

obstructbn prevented 90° port sampling. thus twice as many paints were sampied on a single travem to 
ensure representative sampling. 

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

The control console contained a leak-free diaphragm pump, a DQM, coarse and fine adjust 
valves, &dual Inclined manometer, a selectable pyrometer, a vacuum gauge, and umblllcal cord 
mnectlons. The dlaphragm pump moved the stack gases through the sampling system while the DGM 

measured the volume of gas sampled. Qas flow through the system was controlled wlth the coarse M d  
fine flow valves. The range of the dual inclined manometer was 0 to 10 Inches H20 graduated In 
0.01-Inch H20 dlvlslons from 0 to 1 Inch and 0.1-Inch H20 from 1 to 10 Inches. The manometer 

provrcled for simultanms measurement of the pressore drop across the oriflce In the control console and 
the differential pressure of the stack gas veloclty at the sampling point. The umblllcal cord and 
connectom united the metering/mntrol comle with the sample box. One portbn of the sample box held 
a haetlng element whloh maintained the temperature in the filter holder compartment et epproxlmately 
25OoF. The other compartment of the sample box contalned an ice bath wlth four glass Impingem 
connected In serlas by gass U-tubes. The tiret and second hpinprs contalned 100 mL of deionized 
distilled water. The third lmplnger was dry and the foucth contained approximately 200 g of indwi~ 
slilca gel. The Ice bath-lmpinger combination cooled and dried the flue gases sampled to prevent 
damage to either the pump or DQM while allovrlng a determinetbn of the stack gas molsture content for 
each fun. 

CFR 60, Appendbc A. 

NOS. R-001 and R-002. 
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For a Sohematic ol the Method 5 sample train, refer to Drawings presented In the Appendha. 
A detalled view of the Method 5 pmbe Is provided In the Drawings presented In the Appendbs. 

The control console, pitot tubes, and nozzles were Callbrated prlor to testing. All callbratlon 
data Is contalned In the Appendkes. Upon completion of the tests the control console was recallbrated 
as requlred by reterence methods. The resulting data showed lnslgnlficant devlatlon from the orlglnai 
caUbratbn within acceptable Ihltatlons. Cbse visual inspection 01 the pltot tubes and nozzb revealed no 
damage or mlsallgnment thus recalibratbn was not required for these components. 

As requlred, the pitots and the sampling traln were leak checked before and after each teat tun. 
In an Instances. the vacuum on the plot system remalned stable for at least 15 seconds at 3 Inches H 2 0  
(or more). The sampllng train leaked less than 0.02 ctm at a vawum of 15 Inches Hg In the pre-test 
chedts and at the maX1mrn test vacuum In the post-test checks at the nozzle Inlet. 

Prlor to the flrst run, molecular welght, prelimlnary veioctiy, and temperature data were acqulred 
from previous test date. Slmllarly, molsture content data was also taken from prevlous tests. 
Subsequent runs were based on acquired data. A barometer taken to the field laboratory was used to 
record barornetrlc pressure. 

v 

5.1.2 Partlculate Sample Recovery and Analysis 

A temporary fleld laboratory was established on-slte. The equipment needed was transferred 
from Waldemar S. Nelson and Company, Inc.'s laboratory In New Orleans. Loulslsna. 

The field laboratory was used for all cleanup operallons. A quasl-dust-free area was 
malntalned for glassware cleanup and probe cleaning. A probe cleaning brush, conslstlng of a 12-foot- 

long Tetbn rod wlh a nylon brush, was used to clean the probe. A small nybn bNsh was used to dean 
the Inlet Up and glass tubing up to the fllter uslng deionized distIlM water. The probe. probe tip. and all 
sample-exposed surfaces prbr to the fliter were rinsed and brushed after each tea  with debnlzed 
dlstaled water. 

Water was utnbed rather than amtone pursuant to prior discusslone wkh Mr. Jlm Courvllle of 
the LDEQ-AQD. as the acetone would not etfectlvely dissolve the sucrose In the probe and glaesware. 
Due to the possiblllty of sample 1088 It was mutually agreed that warm water would be utilized to 
maxlmke eample rscrwery. 

The caplure from each tun. abng wtth the flner remnants whlch had adhered to the flner holder 
gasket. was retained In a clean sample bottle (glass with Teflon-llned cap). The Ifquld level of the 
CaphrreS was marked dearly on each sample bottle so that they could be checked lor loss of volume due 
to evaporatbn or splllage durlng transpot 

u 

W 



W 
A blank of the deionized distilled w8ter used for the pmbe and glasbare cleanup was also 

retained In a clean sample bottle. Thls allowed any bias In welgM added by the acetone Itself to be 
subtreued from the total webM of captured paniculate, in aooordance wlth the pmedures outlined In 40 
CFR 60, Appendbr k 

Upon return to Waldemar S. Nelaon and Company, Inc:s laboratory in New Orleans, the water 
samples and blanks were measured volumetrically, then evaporated, desiccated, and weighed in 
accordance with Method 5 procedures. The complete analytical results are presented In the Appendices. 

The 4-inchdiameter filters were desiccated, tared, and stored in new clean petri dishes prior to 
beginning the tests. After each test run. the soiled filter was carefully removed from the filter holder and 

returned to the original petri dish. The filters were subsequently desicceted and reweighed at Waldemar 
S. Nelson and Company, inc.'s New Orleans laboratory. Copies of the filter weight log are presented In 

, the Appendices. The net weight gain (loss) of each fllter was added to the corresponding water rinse 
weight (less blank conectlon) and reported as total parllculate weight for that test. 

6.2 Flue Gas Compoeltion Sompllng - EPA Method 3 

An Oreat analysis was conducted to detennlne the stack gas wncentratlon durlng the first fun. 
This was accomplished at the stack by attachlng a 4.51001 SS tube to the Method 5 probe. The sample 
wae collected directiy by the Orsat and was analyzed imrnedlatety In the field. 

The results indicated arnblent molecular composltion. thus subsequent Orsat analyses were 
unnecessary. Ambient molecular composltbn valuesof 0.8% C02. 20.1% 02, and 79.1% CO + N2 were 
assumed for calculations. 

v 

5.3 Opaclty of Emlnlofm DItennlnrtlon - EPA Method B 

Standard €PA Method 9 observatbn procedures were adhered to during opacity of emlssbn 
determlnatlons. The tests were conducted by a certifled Visible Emissions Observer wlth good 
meteorobglcel condUbns prevailing. 



6.0 QUAulY ASSURANCE PROCEDURES - EPA W H O D  5 v 

A Model 31 Manual Stack Sampling System was purchased from NAPP, Inc. of Austin, Texas 
lor tha sampling of particulate emlasbne. A echematle of the sampllng traln and a detail of the pmbe are 
pn-ssnted In the Appendbs. The sample traln was operated. malntalned, and calibrated in accordance 
wHh procedures outlined In APTD-0576 and standard methods. 

6.1 Sampling Apparatus 

- Probe: The sampling probe was constructed of SS tubing wnh an outside dlameter of about 16 

mm (0.625 In.) encased In a SS sheath with an outside diameter of 25.4 mm (1 .O in.). Quatiz liners were 
used If stack temperatures were less than 48OoC (900OF). The probe was COnstNcted according to 

APTD-0561 spedflcatbne, thus callbration was not necessary. Instead, cailbratbn curves from APTD- 
0561 were used. The heatlng system utnked Is capable of malntainlng an exit gas temperatUre of 120' 

Upon receiving the probe from the manufacturer, It was visually checked for breaks or crack 
and checked for leaks whlle connected to the sarnpllng train. Thls insured a proper nozzle to the probe 
connection with an asbestos strlng. The probe heating system was checked In accordance wlth the 
Qualky Assurance Handbook for Alr Pollution Measurement Systems; Vol. ill, (EPA 60014-7-027b). 

Probe Nozzle: The probe nozzle has a sharp, tapered leadlng edge and Is constructed of 
seamless 316 SS tublno formed In a bunonhook. The tapered angle Is lees than or equal to 300 with the 

taper on the outside to preserve a constant lnslde diameter. 

+I- 14OC (246' +I- 25OF). 
' 

b 

A range of nozzle IDS (0.183 to 0 5  in.) was avallaMe for isokinetlc sampllng. 

Upon receipl of the nozzles from the manufacturer, they were Inspected for roundness and for 

damage to the tapered edge such as nlcks, dents, and burrs. The dlameter was checked wlth a 
mlerometer in accordance with oallbratbn pmcedures. Each nozzle was engraved wlth an ldentnlcatbn 
numberfor ImntOry and calibratlon purposes. 

Phot Tube: The phot tubes, Type Os' design, meet the requlrements of €PA Method 2. The 
phot tube Is permanently attached to the probe as Yhrstrated. The phot tube was vhany Inspected for 
both vertlcal and hOrlZOntal tlp allgnment. Callbration data for the pltot tubes Is presented In the 
Appendices. 



v 
Differentlal Pressure Qauae: The dlfferentlal pressure gauge used was a dual Incllned 

manometer. One was utiMed to moltor the stadc veloclty pressure, and the other to mature the orlflcs 

pressure dlffersntlal. 
Fllter Holder: A filter holder of boroslllcate glass wlth a glass mesh frlt fllter s~pport and a 

slllcone rubber gasket was used. The holder deslgn provlded a posrlve seal egalnst leakage from the 
outslde and around the filter. It was posnioned Immediately fallowing the probe, wlth the fllter placed 
toward the flow. 

Flker Heatim System: The heatlng system used we6 capable of maintaining the filter holder of 
120° 4- 14OC (2480 4- 25OF) during sampling. A gauge capable of measuring temperatures to wlthln 
3OC (5.4OF) was used to monkor me temperature around the fllter during sampllng. 

Condenser: Four lmplngers were connected In series wkh leak-free grwndghssfmlngs. The 
flmt, third and fourth lmplngers were the Greenburg-Smkh deslgn modified by replacing the inserts with a 
glaastube that has an unconstrlcted 13 rnm (0.5 in.) ID and that extends to wlthln 13 mm (0.5 In.) of the 
flask bottom. The second impinger was e Greenburg-Smkh wRh the standard tip end plate. The fourth 
lmplngeroutlet connectlon was fitted with a thermometer capable of measuring +/- l0C (1 .S0F) of hue 
value In the range of Oo to 25OC (320 to *F). 

Upon mslp! z! th8 s!et?dard Gres!WrgSmkh Impingers, each lrnplnger was checked vlSUally 
for damage -breaks, cracks, or manufacturing flaws such as poorly shaped connedbns. 

Meterlno Svstem: The meterlng system consisted of a vacuum gauge, a vacuum pump, 
thermometers capable of measuring +/- 5.4OF of true value In the range of 32O to 1W0F, a DGM wlth 2% 
aauracy at the requlred sampling rate; and related equipment. 

When the metering system was used with a phot tube, the system was assured verlflcatlon of 

8n lwklnetic sampling rate through the use of a mixgraph. 
Barometer: An aneroid barometer capable of measuring atmospheric pressure to wlthln +I- 2.5 

mm (0.1 in.) Hg was used. The barometer was calibrated agslnst the absolute barometric preasure 
obtained from a nearby Natlonal Weather Servlce statlon and adjusted for the elevatbn difference 
between the statbn and the laboratory. 
p: A temperature sensor and a pressure gauge as 

described In Method 2 were utillred. Addhionally, an amblem air sample was analyzed by the Omat to 

vedty that the absolbing wMbns were fresh and ma no kaka exked. 
The temperature sensor and Methcd 3 probe were permanently attached to both the probe and 

the paot tube. 

W . 
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Probe Llner and Nozzle Brushes: Nylon bristle brushes with SS wire handles were used. The 

probe bmsh was slightly longer than the probe. A separate smaller and flexlble bweh was used for the 
nozzle. 

g-: 500 mL, narrow mouth, chemically resistant, borosilicate grass 
bottles were used for storage of the water rinses. The bottles have leak-proof screw caps with rubber- 
backed Teflon cap liners, and are constructed to preclude leakage and to reslbt chemical a t t e .  PriOrtO 
field use, the cap seals and the bottle cap seating sudeces were inspected for chips, cuts, cra&, and 
manUfa*urlng deformities which would allow leakage. 

Petri Dishes: Polyethylene petri dishes were used for storage and tor transportation Of the 
filters M d  wiiected sample filters. 

Graduated Cvlinder M&Or T&ie Beam Balance: A trlple beam balance was used to measure 
the solutlons added and the water oondensed in the lmpingers before and after sampling. Addltlonally, a 
graduated cylinder was used to measure the solutions lnkieily placed In the first end second lmpingers. 
The graduated cylinder has subdivislons less than or equal to 2 mL and the triple beam balance is 
capable of weighing to ¶he nearebt 0.1 g. 

Plastic Storaae Containers: Several airtighl plastic or metal containers were used for storage of 

sllica gel. The silica gel used was weighed at the test site. 

v 

Glassware: 250 mL glass beakers used for evaporation of the water rinses. Petrl dishes, as 
spedfled prevlousty, were used to facilitate fllter transport. 

-: An analytical grade balance capable of weighing the fibers and the sample beakers to 
whhln +/- 0.1 mg was used. A trlple beam balance as described in Section 6.2 was used for field 
welghlngs. 

Rements and Other SUWue~ : Au reapents used met or exceeded epeclflcatbns eslabbhed by 
the ConnnH¶ee on AnalyWal Reagents ol the ACS. or wifed In 40 CFR 80, Appendk A. 



CaUbratbn procedures were conduded for the EPA method test equipment SpeCUIed hemin in 
accordance wlth the applicable teat method. A detalled log of callbratlon data Is maintained In the 
laboratory and Is presented In the Appendicas. 

p. A reference DGM callbrated agalnst a bell prover was 
purchased from NAPP, Inc. with the necessary cailbratbn data. ThJs meter Is used for pmand post-test 
calibration checks 8s Specifled In APTD-0576. The DGM was calibrated after fleld use aWrdlng to 

procedure outilned In Paragraph 5.3 of EPA Method 5. The DGM was well wlthln Its mqulred calibratbn 
Umb of 5% from lnitlai callbration. 

SamDie Traln Thermometer - Method s. The thermometer used to measure the temperature of 
the gas leaving the tmplnger train was calibrated using a merarry-lngiass thermometer in accordance 
wlth standard methoda. 

Dry Gas Meter Thermometer - Method 5. The DGM thermometers were checked In acmdafICe 
whh APlD-0578. 

Stadc TemDerature Se nsor - Method 5. The stack temperature sensor (type "K" Thermocouple) 
was calibrated upon receipt and checked before and after field use. It was uniquely marked for 

identiikatlon. The callbratlon was carried out in BcQ)rdance with APTD-0576. 

Probe Heater - Method 5. The probes wem conslNoted accordlng to APTD-0581, therefore, 
the callbratlon wwes of APTDO576 were used. 

Barometer - Method 5. The field barnmeter was adjusted Wrially and before each test aedes to 

agree within +/- 2.5 mm (0.1 In.) Hg of the Natlonal Weather Servlce statlon pressure value. WIth a 
correction for the aMude difference between the station and the sampllng point applied at a rate of -2.4 

mm Hgl30m (-0.1 In. H o / l O O  ft.). 

Probe Nozzle - Method 5. plebe nozzles were calibrated before Initial use in the ileld. Usirq a 
mlcmmeter, the nozzle ID was measured to the nearest 0.025 mm (0.001 In.). Three measurements 
were made using different diameters each time, and an average was obtalned. The difference W e e n  
the hlgh and low readlngs did not exceed 0.1 mm (0.004 In.). Each nozzle was permanently and 

unlquely identified. 
phot Tube - Method 5. The type 'S pltot tube assembly was calibrated by the manufacturer. 

However. the tubes were hapacted for damage or daallgnment Wore and atter each mn. 
Analvtlcal Balance - All Methods. The analytical balance was lnnlally chedced and Is checked 

before each use with Class S weights, and the data Is recorded on an analytlcal balance callbmtbn log. 
The baIance agreed whin 4- 2 mg of the Class S weights. 

u 



Probe a nd Nozzle. The probe and nozzle were cleaned Internally by bNShlnp flrst with 
debnbed-dlstllled water. and flnally wnh acetone; both were allowed to dry In the atf. The o b j m e  Was 
to leave the probe liner free fmm contaminants. The probe’s heatlng system was checked to lnsllre that 
it was opsratlng properly. The probe was sealed at the Inlet and checked for leaks at a vacuum Of 15 
lnches Hg. 

Imlnaeffi. Filter Holder. Glass Connectors. Flasks, etc.: All glassware was cleaned flrst wlth 

dmewnt and tap water and then wlh delonbeddlstllled water. All glassware was viwally lnspe*ed for 
crec& or breakage. 
m. The vacuum pump was checked for any erratic behavlor (nonunlform or lnsutflclent 

flow). 

FJ&g& The filters were vlsualiy checked agalnst llgm for Inegularltles. flaws, and pnhole leaks. 
Petrl dlshes were labeled and the fllteffi were kept In thelr respective dishes except during actual 
sampllmg and weighing. 

The filters were desiccated at 60° +/- WoF and at ambient pressure for at least 24 hours. and 

then welghed at 6 hour Interval8 untll welght changes of less then or equal to 0.5 mg from the prevbus 
welghings were achleved. During each webhlng. the fllter was not exposed to the laboratory atmosphere 
for greater than 2 mlnutes or to a relative humldlty of greater than 50%. The analytical balance was 
calibrated wlth Class S standard welghts each day used. A data form was kept wlth the balance at all 
items for reoordlng the dates and acceptabllltles of me balance checks. 

Eaubment Packlng. Equipment was packed to withstand severe treatment durlng shpplng and 
Held handling operations. The folbwlng contalnera were used: 

&@Q. The Inlet and outlet of the probe were sealed to protect the probe from breakage. The 
pmbe was then packed inside a m i o n  of PVC plpe and the ends were sealed. 

ed Olaesware. All lmplngers and glassware were packed In 

a dgM wntalner spedtkally designed for the  lassw ware by NAPP, Inc. 
VO~U~~MOQ: Assorted laboratory glassware is generally w e d  In the nmnufacbrete 

orlolnal paddng or equlvalent. 
Meter Bax: The meter box houslng was sufficient to protect wnponen2e during trave). 



'Y 

7.0 CHluKoFCUSTODY 

The chaln-of-custody procedures were followed aceording to the €PA Ouellty Assurance 
Handbook, Volume 111. A Chaln-of-Custody F o n  was enabllshed for each set of samples. Each farm 
remained wRh the sanrples under lock and key until analysls was completed. 

me Chaln-of-Custody Form(s) Is presented In the Appendices. 



821 PROJECT PERSONNEL 

Members of the Envlronmental Sciences and Englneerlnp Department of Waldemar S. Nelson 

and Company, Inc. conducted the paltloulate and opactly ernlsslons tests at Amstar Sugar Corporatbn. 

Members of the tea crew are Imed below with the m s u m  presented In the Appendices. 

Lawrence R. Schurner 
Staff Wentlst 

R.JavierAcuna 

Clinton E. Settoon 

MafianoMata 

Envlronmental Teohnologlst 

Envlronmental Technictan 

Envlmnmental Englneerlng TechnobOLst 



0.0 DISCUSSION OF PROCEDURES AND RESULTS W 

The NAPP, Inc.. EPA Method 5 sample traln functloned properly throughout testing. NO 
InstNrnentatbn or equlpmnt maltundbns were nded. 

The leak check optlon for probe Ilners sealed with an asbestos String was not exerclsed for 
these tests. mus, the pretest leak checks were perlomed by leak checWng the traln at 10 to 15 Inches 
Hg at the nozzle Inlet. Followlng the completlon of each sample fun, post-test leak checks Were 
conducted at the maximum vacuum recorded dum testlng through the probe tip. . 

0.1.1 ~ a m p ~ ~ n g  - Rotoclono DW 3 

The testing of Duct 3 commenced on February 15,1989 and ConslSted of three funs (AM9-4, 

Each fun was comprised of 24 three mlnute points for a tdal sample tlme to 72 minUteS. 

One port was utlllzed pursuant to discusslons wlth Mr. Jim Courvllle of the LDEQ-AQD. An 
obstructlon prevented SOo port sampling. thus twice as many points were sampled on a single traverse to 

ensure representatlve sampling. 
Durlng Run 2 of the Method 5 test an EPA Method 9 opacky of emisslons detemlnatlon was 

conducted by Waldemar S. Nelson and Company, Inc. personnel. me field data form Is presented In the 

AM-3-5, and AM3-6). €PA Method 5 was utllked for particulate aampllng. 

u 

Appendices. 

01.2 Sampllng - RotociOnO Duct 4 

The testing of Duct 4 commenced on February 16,1989 and consisted of three runs (AM-4-4, 

Each fun was comprlsed of 24 three mlrwte polnts for a total sanple tlme of 72 mlnulee. 
One port was utlllzed pursuant to dlsarsslons with Mr. Jlm Couwllle of the LDEQ-AOD. An 

obstructkn prevented 900 port aamplhg, thus twks as many polnts were sampled on a single traverse to 
ensure repmsenlatlve sampling. 

During Run 2 of the Method 5 lest and EPA Method 9 opacity of emlaabns determination was 
conducted by Waldemar S. Nelson and Company, Inc. personnel. The fleld data form Is presented in the 
Appendices. 

AM-4-5, end AM-4-6). EPA Method 5 was utliked for particulates sampling. 

d 



Method 5: Sample recovery for both taaB wae conducted In accordance with standard methods 

as presented In 40 CFR Bo. Appendix A 
Water was utlllzed rather than acetone pursuant to prior dlscuss1ons wlth Mr. Jim Counrille Of 

the LDEO-AOD. as the acetone would not effectively dls6olve the sucrose In the probe and glB6Ware. 
Due to the possibility 01 sample loss, it was mutually agreed that warm water would be utlllzed to 
maximize semple recovery. 

Refer to comments in Sectlon 0.4 regardlng dlfflcuitles of handllng the particulate captured 

(-e). 

Method 5: The parllculate samples for both tests were analyzed per 40 CFR Bo, Appendix A 
No compllcatlons were noted during analyses. However, two acetone rlnse sample bottles COntalned 
slgnmcant layers of sucrose. Rlnslng wlth acetone falled to dissolve the sugar; thus, 2 to 5 mL washings 
of debnlzed distilled water were utilized to transfer the sucrose to beakers for evaporatlon. 

v 

0.4 FkWlt* 

The particulate resuits Indicate good repeatability given the low COnCentratlOnS the 18616 
attempted to quantlly. At no tlme during the two days of emissions testlng were any Sampling 

mmpllcatlons noted. The EPA Method 9 opacity of emlsslons determlnatbns were conducted during the 

partlculate tests lor Ducts 3 and 4. The lsokinetlc rates lor each run were well withln acceptable llmlts 
(100 +/- 10%). Run No. AM-4-4 we8 corrected to 100% Isokinetlc, utlllzlng €PA Document No. 

450/2-78-042a, 'A GuMe lor Evaluatlng fast Results' by R. T. Shlgehara, Embslona Measurement 
M, BED, QAOPS, EPA. 

Due to the nature of the operation, It Is reasonable to assume thet the resultant parllculata 
loadings at the rotoclone ducts vary based upon the operatlon of the subject process equlpment. 
However, the units were reported to be operating near maximum levels during testlng. Process data 
recorded by Amstar Sugar dudng testin0 are presented In the Sectbn 4. 

Durlng sampllng and sample recovery, the particulate matter, predomlnently sucrose, was 
dfflicult to handle. The sucrose In the mtocbne ducts, and as emltted, b4n a syrup tom, apparently due 
to the water sprays assoclated with the rotocbnes. Thus. the nozzle was checked lor blockage alter 
each pon. Thua, particular care we8 taken In cleaning of all sample-exposed surfaces to achleve 
maximum partiarlate capture In the rinse. 

v 



The symp tom of the m s e  emblons may also explaln the low paniculate emlseion rates. 
me emlsslons as sampled contaln a hlgh molsture content whkh, when desiccated yield a mlnlmal 
particulate capture. 

The average of the three test funs for Duct 3 Is 2.57 IWhr. A complete lktlng of Method 5 test 
results and a table of uniform stack parameters for Duct 3 ara presented In Tables 9-1 and 9-2, 
respectively. 

The average of the three test funs for Ducl4 Is 1.26 IWhr. A complete listing of Method 5 t86t 

results and a table of uniform stack parameters for Duct 4 are presented In Tables 9-3 and 9-4, 
respectively. 

v 

The opacity of emisslons determinations and caiculatbns were conducted in accordance with 

The ducts were observed simultaneously for eighteen (18) consecutlve rnlnutes with 

Results are presented for mtodone Dum 3 and 4 in Tables 9-1 and 9-2, respectively. 

EPA Method 9 (40 CFR 60, Appendlx A). 

observatbns rewrded each flfteen (15) second8. 

W 

TABLE 9-1 

RESULTS 
OPACllY OF EMISSIONS DETERMINATION 

ROTOCLONE DUCT 3 

02/15/89 1310.1315 6 24 5 

02n5/89 1316-1321 8 24 5 

02/15/89 1322-1327 6 .  24 2.7 

Average: 4.2 

Alkwable: (LaDEQ-AQD Permlt No. Onndhthmd) 20 



TABLE 8-2 

RESULTS . - - . - 
OPACITY OF EMISSIONS DETERMINATION 

ROTOCLONE DUCT 4 

nme Duratbn Number of Average 
Date (00002400) (mW Obsetvatlons opacltv (%) 

02/16/89 1330-1335 6 24 3.1 

oai6m9 13361341 6 24 1.4 

0211 &gs 1342-1347 6 24 3.9 

Average: 2.8 

Albwable: (LaDEQ-AQD Permit NO. Omndfathered) 20 

9.6 Rewlts - Supporting Dowmentatlon v 

The Appendlces of this report contaln copies of the field data t o m ,  analytlcal work sheets, 
callbratbn data, and other data perllnent to this report. 
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STACX l Z S T I N G  AND UIBA NOWITORING 
Wvxnommu SCTBUCE MID ~ C I N E B R I W C  D E P ~ ~  ................,.............~~....................**...~*..***...~....**.,,****...~~..~.***~.......... 

M T A R  CORPORATIDN - ABABI, LOUISIANA - 89029 
PARTICUIATE TEST - ROTOCLONE DUCT # 4 IDMI HOUSE) 
ePA UEPHOD 5 - R M S  NOS. 4,s  C 6 - U?zY 15-16. 1985 

UNIFOXM STACK P-TEM 

DESCRIPTION 

RUN NO. 

DRY CAS VOLUUE. HETER 

............................... 

CONDI7lONS 

BAROMETRIC PRESSURE 

AVERAGE O R I F I C E  PRESSURE DROP 

AMPAGE UETEER mwmruRe 
DRY GAS VOLUWE, STANDARD 

CONDITIONS 

rormt NITER COLLECIED 

VOLUME OF WATER VAPOR, STANDARD 
CONDITIONS 

PERCENT HOISZURE BY v a L u n e  

MOLE FRACTION OF DRY GAS 

PERCENT COZ BY VOLUUE, DRY 

PERCENT 02 BY VOLUME. DRY 

PERCENT CD BY VOLUME. DRY 

PERCENT NZ BY VOLUUE, DRY 

UOLECULAR WEIGHT, DRY STACK 
CAS 

HOLECULAR WEIGHT, NET STACK 
GAS 

AVERAGE STACK VELOCITY 
H U D  

AVEPACE STACK TEUPBRANRE 

STACK PRESSURE, AESOLUTE 

WEPACE STACF. CAS VELCCITY 

I N S I D E  STACK DIAMETER 

STACK AREA 

STACK PLOWRATE, DRY, STANDlRD 
CONDITIONS 

UNITS -------_ 

DCF 

I N .  HG 

I N .  X t O  

DEC. F 

DSCF 

la 

n L  

* 
- 

* 
6 

* 
- 

- 

IN. 820 

DEC. F 

IU. HG 

FPU 

I N .  

SO. I N .  

DSCFM 

1 

33.501 

30 .31  

1.064 

88. 

34.15 

41.9 

1.97 

s.4 

0.946 

0 . 1  

20.6 

- 
79.3 

28.84 

28.26 

0.71  

96. 

30.29 

2680. 

21. 

572.6 

9100. 

2 

29.689 

30 .31  

0.581 

95. 

' 30.32 

40.3 

1 . 9 0  

5 . 9  

0.941 

0 . 1  

2 0 . 6  

- 
19.3 

28.84 

28.20 

0 . 6 1  

101. 

. 30.29 

2130. 

27.  

572.6 

7610. 

3 

39.405 

30 .31  

1.220 

100. 

40.00 

68.8 

3.24 

7.5 

0.925 

0 . 1  

20.6 

- 
79.3 

28.84 

28.03 

0.84 

99. 

30.29 

2940. 

21. 

512.6 

10400. 

.. 
THE PERCENT VOLUWS OF NITROCEN IPN2) REPORTED INCLUDE PERCENT N2 ,  CO, AH0 AL& O m  FLUE GhS 

CONSTITUENTS NOT OUANTIFIED ABOVE. 
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NALDLIYUI 5. m U o W  I COIQAW 

ENVIRDNKENTAL SCIENCE AND ENGINEERING DEFARIXeNT 
STACK TESTING AND WONIroRIRG 

ENCINEUU AWD mcnzrzcrs 

.......*...*..................~.......*..**.~.~..*.~.**....~.~.....~.*..**~..~*~.*..~~...~~*.. ~ ~ ~ O . . ~ ,  

v 

VIRIABLE 

VW 

P B  

PU 

TU 

11) VUSlI) 

vu 

w 

121 PUOS 

(3) UO 

PCO2 

PO2 

PCO 

PN2 

1 4 1  "D 

v 

15) w y ,  

DPS 

TS 

PS 

(61 VS 

I D  

AS 

17) os 

v 

AUSTAR C O R F O R A ~ I O E  - -1, WDISTANA - 89029 
PARTICULATE TEST - ROTUXONE DUCT 4 3 IPAN BOUSE) 
EPA METHOD S - RUNS NOS. 4,s C 6 - I U Y  15, 198s 

UNIFORH STACK PAUAKElW5 

OESCRIPTION 
____^______-________----------- 

nuu NO. 

DRY W VOLUME, ULTER 
CONDITXONS 

BAROMETRIC PRESSURE 

AVERAGE O R I F I C E  PRESSURE DROP 

AVERAGE W r E R  TEWERATURE 

O l l Y  GAS VOLUUP.. STANDARD 
CONDITIONS 

TOTAL WATER COLLECTED 

VOLUUE OF WATER VAPOR, STANDARD 
CONDITIONS 

PERCENT UOISTUFZ BY VOLUUE 

UOLE WACTION OF D m  CAS 

PERCENT C 0 2  BY VOLUME, DRY 

PERCENT 02 BY VOLUME, DRY 

PERCENT CO BY VOLUEE, DRY 

PERCENT N2 BY VOLUME, DRY 

UOLECULAR NEIGHT, DRY S T A M  
GAS 

WOLECULAR KfIGHT,  NET STACK 
GAS 

AVERAGE STACK VELOCITY 
HEAD 

AVERAGE STACK TEMPERATURE 

STACK PRESSURe. ABSOLUTE 

AVERAGE STACK CAS VELOCITY 

I N S I D E  S T A M  DIAKETER 

STACK AREA 

sraa  F W ~ T B ,  DRY, STANDARD 
COIIDITIONS 

UNITS __-_-___ 

DCF 

I N .  HG 

I N .  H20 

DEG. P 

DSCF 

NL 

NL 

I 

- 
t 

* 
* 
t 

- 

- 
I N .  U20 

DEC. P 

IN. IIG 

FPM 

IN.  

SO. I N .  

D s m  

VALUES 

1 

31.801 

30.31 

1.131 

90. 

38.52 

83.1 

3.91 

9.2 

0.908 

0.1 

20.6 

- 
19.3 

28.84 

27. a4 

0.81 

91. 

30.29 

28SO. 

21. 

512.6 

9810. 

2 

31.112 

30.31 

1.090 

104. 

31.36 

4 4 . 0  

2.11 

5.3 

0.941 

0.1 

20.6 

- 
19.3 

28.81 

28.26 

0.80  

OB. 

30.29 

2110. 

21. 

512.6 

9990. 

3 

30.091 

30.31 

1.131 

111. 

31.88 

16.3 

3.59 

8 .1  

0.913 

0.1 

20.6 

- 
19.3 

28.84 

21.90 

0.82 

96. 

30.29 

2860. 

27. 

172.6 

9980. 

.* 
THE PERCENT VOLUKES O? NITROGEN IPN2) REPORTED INCLUDE PWCENT N2r CO, AND hLL OTHER FLUE CAS 

CONSTITUENTS NOT QUANTIFIED ABOVE. 
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PARTICULATE EMISSION TEST 

FIELD DATA FORM 

(€PA METHOD 1,2,3,4,5,8,& 171 

TEST PERSONNEL 

PFK)JEGT CHI- R. A-ev LA+- 

T E S n N G  ENGINEER I 
2 

OTHER I 
2 

I 
SNCO FORM NO. ST008 PAGE. I OF 10 



__.. . 

SplSoR 

VELOCITY TEMPERATURE PRESSURE 
0 STANDARD 3HUWOCarFU(m-c-) a ST4NDARD 

a "St' SHAPED 3 0 f H E R  0 "SI' SHAPED 

0 OTHER 

iNCO FORM NQ 97008 PAQE 2 OF IO 

NOTHER U-T- 



?UN NO. AM-7-A 
)ATE 7 -,/.5-89 STACK GEDMETRY RECOEDED BY e 

SKETCH OF FLOW PROFILE AND CROSS-SECllON 
[ILLUSTRATE PORT-WINT CONFIGURATION, FLW INTERFERENCES, ETC.) - -  NOTE! SAME AS RUN 

- 
FOR ROUND STACKS FOR REC TANGULAR S TACKS 

4. DISTANCE FROM INSIDE FAR WALL A, DISTANCE FROM INSIDE FAR WALL 
TO OUTSIDE OF PORT IN TO OUTSIDE Of PORT- 

3. PORT LENGTH l k  B. PORT LENGTH IN. 
STACK DIAMETER:(A-E) IN- sT4W DEFTH:(A-B) ,IN 
STACK AREA: ie STACK WlDTH (INSIDE) 1% 

STACK A R E A ( D m  X W l m d  

jAMPLlNG CROSS-SECTION IS8 

NUMBER OF NO. OF DUCT ' TYPE OF FLOW 
DIAMETERS OBSTRUCTION SAMPLINQ POINTS 

C i A M f E R S  UF 

. -  

WSNCO FORM NO. ST008 PLGE 3 OF IO 



PERCENT OF UAMETER FROM INSIDE PORT TO POINT 

I I 
WSNCO fORN NQ 92008 MOL 4 OF IO 



.. . . -_ . 

RUN NO. - 3- 4 -. . RECAROED BY,-. 

TS 

NOMOGRAFH DATA CHECKED BY (-& 

SAMPUNG TRAIN LEAK CHECKS 

L E A K  CHECKS' PRE -TEST POST- TEST 
I 

TA 
Pb 

O H  @ 
-m 
'Yo H$ 
w 

ps 
PM 
Ps/m 
C 
19 
AP 
APMAX.  

D 

. 

NOTE: SAME AS RUN 4v-4-4 

AMBIENT TEMPERATURE D 70. z O F  

BAROMETRIC PRESSURE = q 8 . e  I IN Hp. 

REFERENCE A H  f IN. He 
A%. METER TEMPERATURE - 
MOISTURE CONTENT - - %BYVOL 

STATIC (WAGE) PRESSURE IN STACK = IN. H$ 
IN no. X 0.074 - 

ABSOLUTE PRESSURE IN STACK, Pb- PO 0 IN ns 
METER PRESSURE (-Pb) = IN He. 

OF - 

- 

5 

CORRECTION FACTOR = 
STACK TEMPER AT URE s O F  

AVERAGE STACK VELOCITY HEAD = IN. H20 

MA.XIh4UM STACK VELOCITY H E A D  = IN. H20 
PROBE TIP DIAMETER : IN. 

- 
V o w  mud rmnaln atobl8 for 1 5 d  (? 3vk. !I#. 

RATE OF LEAK [CFM) O D  CM 0.0 tPr\ 
TIME (24HOUR CLOCK) (3411 \a ? 3  
BY (3&. 

U 



- 

I . .  

PARTICULATE 

3. 11. 

4. 12. 

I 4. 

8. ’ 1 
WSNCU r o m  Na mooe PAUl OF IO  (SUBPAGE OF ! 



_ -  . .  
I 

DATE 2- 12’-54 - ANALYZED BY 

I 
AVO.= AVG= 



WALDEMAR 5. NUSON AND COMPANY 
I *.c 0 I * o  I A t  I O  

PARTICULATE EMlSSlON TEST 

FIELD DATA FORM 

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

WSNCO JOB NO. 
W P U N G  LOCATION h u e  v wet- 
SLIMFLING D A . 3 - 1 5 - 8 G  

TEST PERSONNEL 

PROJECT CHIEF R .  J.  L,, 
T E m N G  ENGINEER I 

EN= TEDWICIAN , I  C . G .  S&on 
2 

LAB TECHNlaAN I 
2 

OTHER I 

2 

PAGE I OF 
- 
SNCO FORM NO. 52008 



RUN NO Au\-3 -5  SAMAING TR AIN RECORDEDBY c e  
DATE 7,15-&4 SPEClFlCATlONS ASSISTED BY 

I. PROBE ASSEMBLY II. MISC. COMPONENTS 
A.PROBE LENGTH 4 %  FT. A.NOfZLE DIAMETER -705 pll 

6. UNER MmERlAL 3lL S >  8. NOUE I D W .  NO. 167 I 
G PITOT NUMBER 0 0 . 3  C. UMB1LK;pL LENGTH 50 F 

D. PITOT COEmClEKT . E54 0. f l L m  m N - 5  h I K S  

E. FILTER NUMBER 2 
m .IVINGER CONTENT 

GS= GREENBURG-SMITH, MI MODlFIED,01OTHER 
** SG= SILICA GEL, D= DRIERITE, O= OTHER 

Ip CONTROL CONSOLE: A HB (PRE- TEST) A He (POST-TESTI 
XNSOLENQ , Y (-E-TEST) Y (POST-TESTI 

INCO FORM N a  ST000 PAOL 2 OF IO 



4 

RUN NO. AM - 3-5 
DATE 2-\5-8$ STACK GEOMETRY RECORDED BY*- 

SKETCH OF FLOW PROFILE AND CROSS-SECTION 
(ILLUSTRATE PORT-KNNT CONFIGURATION, FLCW INTERFERENMS, ETC. 

NOTE1 SAME AS RUN 4N-4-+ 

- 
FOR ROUND ST ACKS FOR REG TANGULAR STACKS 

A. DISTANCE FROM INSIDE FAR WALL A. DISTANCE FROM INSIDE FAR WALL 
TO OVrSlDE OF PORT IN TO OUTSIDE OF PORT- 

8. PORT LENGTH IN 8. PoRf LENGTH IN. 
S A C K  DIAMETER:(A-B) !Z4W DEMH:(A-B) .1N. 
STACK AREA1 IN2 SLACK MOTH (INSIDE) IN. 

STACK AREA(DEPm X W l m r o  I& 

EWWLENT DINKTER ( 2 p ] )  IN. 
W P L I N G  CROSS-SECTION 1st L + W  

NUMBER OF NO. OF WCT ' TYPE OF FLOW 
DIAMETERS OBSTRUmO N SAMPLING POINTS 

DlAMElERS WWNSTREAM O f  

UANl3ERS UPSTRE4M OF 
MIN. no'a(wmKlor) 
USE - 

'SNCO FORM NO. ST008 PAGE 3 Of IO 



h t 

“d 

‘V’ 

PERCENT OF UAMETER FROM INSIDE PORT TO POINT 

24 I I I I I I I I I I I 
COMMENTS: 

‘4 I 
I I 
WSNCO CORY NO. ST000 PAOE 4 op K) 



-- - .. . __ .___ ... . . . .. . . . .-. - .- . . , ___ . . - . . .. . . . . . . . - - 

PITOT L E A K  CHECKS* 
OPEN I NO PRE-TEST BY POST-TEST BY 

IMPACT @STABLE 0 LEAKING Q & -TABLE OLEAKING @+- 
smnc . =TABLE o LEAKING @b =TABLE OLEAKING & 

?UN NO. - 3 -  3 - RECORDED BY.- 
UTE 2d \<-e4 NOMOGRAPH DATA CHECKED BY U3.S 

NOTE: SAME AS RUN At4-4-+ 

TA AMBIENT TEMPERATURE = OF 

Pb BAROMETRIC PRESSURE s IN np 

TM A%. METER TEMPERATURE - - OF 

AH @ 

7. H$ 

REFERENCE AH s m. H$ 

MOISTURE CONTENT 8 O h  BY VOL 

w smnc (WAGE) PRESSURE IN STACK : IN. H$ 
x 0.074 - - IN. Hg. 

ps ABSOLUTE PRESSURE IN STACK, Pb- Po 8 IN Ha. 

PM METER PRESSURE [-Pb) D IN H9 
I PS/% - 

c CORRECTION FACTOR = 
7s STACK TEMPERATURE = OF 

A P  AVERAGE STACK VELOCITY HEAD = IN. H20 

APMAX. MAXIMUM STACK VELOCITY H E A D  * IN. H20 
D PROBE TIP DIAMETER 5 IN. 

R a i d  Sampling Rata or Volume . Coladamd hmpling Rat. or Volume (R.-tastl-. 

TS 

APREF 

., - 
Vacuum m u d  ramdn stable tor ISaacmds (? 3h. H p .  



RUN NO.JM -3 - 5 
DATE 2 - 1 5 - @ 9  . SAMPL IN G 

PARTICULATE 

~ ~~ 

RECORDED BY e ' 
ASSISTED BYc65/ 

I 
5. 13. 

-6. 14. 

7. 15. 

W 

la. * Ilk I 
WSWO FORM NO STOOB PAGE 8 OF I O  (SUBPAGL OF 1 



OATE - 15-eq - ANALYZED BY c6’5 

. 



WALDEMAR S. NUSON AND COMPANY 
I *e 0 c 0 I A T  e D 

PARTICULATE EMISSION TEST 

FIELD DATA FORM 
(EPA METHOD 1,2,3,4,5,8,8 I71 

TEST PERSONNEL 

FROJEGT CHIEF P.J. BRc)y.A-r 

T E m N G  ENGINEER I 
2 

.MoorJ / ENGR TEQ(NICL4N , I  c,.t;.. 56 
2 

LAB TECHNlQPN I 
" 

OTHER I 

PACE. I OF I! ISNCO CORM NO. 51006 



WN NO - 3 -  b SAMPLING TRAIN RECORDED BY W S  
)ATE ?.-I<- 8 q  SPEClFlCATl ONS ASSISTED BY 

1. PROBE ASSEMBLY X. MISC. COMPONENTS 
A. NOZZLE DIAMETER .m5 tn. 

I 
A.PROBE LENGTH 4 /2 Fr 

8. UNER MATERIAL 31b 5 5  8. -LE IDEM. NO. 167 I 
G r n N U M B E R  a x 3  G UMBIuc4L LENGTH 
D. PITOT COEFFICIENT * 3 4  D . f l L f E R m T Y P E M + G * s  

n c 

E. FIUER NUMBER g'loo 3 

. .  lMPlNGER CONTENT 

I 
2 
3 
4 

~ ~~~ ~~ ~ 

NORMAL 1 USE I NUMBER I lYPE.1 MATERIAL I AMOUNT I MATERIAL I AMOUNT 

FJ\ DW IOOML I w 505.6 LO&-3 ]*.-I 

(9 5 DW IOOML bw 516.S 442-8 - L \ . T  

5 AoIcm4uI- -2ooGM. 5b &33-r &Zo.o - 0 . 6  
M DRY be7 e3S.6 435.4 -0.2 

Y 4 CONTAINER WEIGHT = GM. TUTAL MOISNRE ADSORBED 

COMMENTS 2 

7 ~ . 5  

NCO FORM NQ STOOB P A W  2 OP I O  



RUN NO. AP - -  2 b 

STACK GEOMETRY RECORDED BY- 
- - -  DATE 

SKETCH OF FLOW PROFILE AND CROSS-SECTION ' 

(ILLUSTRATE PORT-POINT MNRGURATION, FIAV INTERFERENCES, ETC.) 
NOTE1 SAME AS RUN AM-&-A 

- 
FOR ROUND STACKS FOR RECTANGULAR STAG KS 

TO OUTSIDE OF PORT IN TO OUTSIDE OF WRT- 
4. DISTANCE FROM INSIDE FAR WALL A. DISTANCE FROM INSIDE FAR WALL 

3. PORT LENGTH I K  8. PORT LENGTH IN. 
STACK DIAM~ER:(A-B) rbl STACK MPTH:~A-B) .IK 
STLICK AREA: IN? STACK WOTH (INSICE)   IN. 

STACK A R E A ( D w  X Wtmw) lLz 
m u w t  u m n  (2ww]) IN. 

iAMPLING CROSS-SECTION IS2 

O E m  
NO. OF DUCT . TYPE OF R O W  
DlAM ETERS urno N NUMBER OF 

SAMPLING POINTS 
DIAMETERS D O 1 Y Y - S A u  np 

U A H F E R S  UP 

O E m  
NO. OF DUCT . TYPE OF R O W  
DlAM ETERS urno N NUMBER OF 

SAMPLING POINTS 
DIAMETERS DOWNSTREAM O f  

U A H F E R S  UPSTREAM OF 
WN. REa'o . (Ymo I )  

USE - 
WENCO FORM NO. ST008 CAOL 3 OP IO 



PERCEKT OF UAMETER FROM INSIDE PORT TO POINT 

WMMENTS: 

k I 
WSNCO CORN NO. 57008 PAW 4 OF IO 



tUN N 0 . M  - -  3' b -. RECORDED B Y I & 4 t -  
)ATE 2-\;-4c NOMOGRAPH DATA CHECKED BY .s 

TS 

TA 
Pb 

O H  @ 
lM 
'Yo H20 
Po 

Ps 
PM 
Ps/W 
C 
.Ts 
A P  

I I 

AMBIENT TEMPERATURE 
BAROMETRIC PRESSURE 

A K .  METER TEMPERATURE 
MOISTURE CONTENT 
STATIC (WAQE)  PRESSURE IN STACK 

X 0.074 

REFERENCE a n  

ABSOLUTE PRESSURE IN STACK, Pb- PO 

METER PRESSURE ( -Pb)  

APREF 

CORRECTION FACTOR 
STACK TEMPERATURE 
AVERAGE STACK VELOCITY HEAD 

I 

s 

= OF 
3 IN. H$ 

OPENING 
IMPACT 
smnc 

PRE- TEST BY POST- T E S T  1 BY 
~ T A B E  13 LEAKING & OSTABLE OLEAKING 

&TABLE 0 LEAKING & . OSTABLE OLEAKING 

I PITOT L E A K  CHECKS' 

I SAMPLING TRAIN LEAK CHECKS 



RUN NO. 7 - \s-M PARTICULATE RECORDED EY.&, 
OATE z -\<-a3 SAMPLING ASSISTED BY &?> 

11 

1 

I 

16. I 
WSNCU FORM NO STOOB . PAOE 8 OF IO (SUBPAGE OF . ) 



WALDEMAR S. NELSON AND COMPANY 
I M.CO I C Q  a * ?  a o 

2 

ORSAT LEAK C E C K S  
PRE- ANALYSIS POST-ANALY SIS I 

NO.] TIME t n u m  -1 OK I BY I N0.l T I M E  I W R ~  LMLt OK I BY PARTICULATE EMISSION TEST 
FIELD DATA FORM 

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

WSNCO JOB NO. 
R m  SAMPLING UCAmON 3- - QA\k\c+ 

FRpl NUMBER RM - -  A 4 SAMPUNG W E  Z - G - 8 9  
CLIENT * 

TEST PERSONNEL 

FRoJEtr CHIEF E . J .  L yv 
TEmNG ENGINEER I 

EN= TECHNICIAN , I  e. 6. 5&*6 

2 

LA8 TECHNJQPN I .  
2 

OTHER I 
1 

~. 
,. . - 

PAGE I O f  I (  
$ '  

YSNCO FORM N O . . S T ~ ~ ~  

DATE - -  ANALYZED BY CEC 

I 1 I 

AVG.. AVO. 

I I 

I 1 1 

I I 

AVO= AVO.. 1 



RUN NO Ar\. - 4 -  4 SAMRING TRA IN RECORDED 6Y Le5  
DATE Z - 16- 89 SPEGlFlCATl ONS ASSISTED BY RJA 

SONSOLE NQ - VELOCITY TEMRRATURE 
SENSOA 0 STANDARD m c u J F a  (nrr-1 

0 "S" SHAPED ZIOTHER -- "I- -- 
READING EJ DI Y U ( Q Y ~ R  (-NH~OI I$WROMETER ~PEA) 

0 WIQI m m  (RANGE,) 0 OTHER DEVICE 

PRESSURE 
a SIINDARD 

0 "S" SHAPED - -- 
0 01 II- IO.SW.%~ 

0 wr# ?PrTNITY IRAHa,) 

COWZNTS: 

SNCO FORM NO. 92008 PAGE 2 O F  10 



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

NOTE: SAME As RUN 

- 
FOR ROUND ST ACKS FOR RECTANGULAR STACKS 

4. DISTANCE FROM INSIDE FAR WALL A. DISTANCE FROM INSIDE FAR WALL 
TO OUTSDE OF PORT 90 IN. TO OUTSIDE OF P O R T A  

8. PORT LENGTH 3 IN 8. PORT LENGTH IN. 
STACK DlAM€rER:(A-B) 2 7  IN STACK DEPTH: (A-8) .IN 
STACK AREA: 5 7 1  5-6 IN? STXK WlDTH(INSICE1 IPI. 

STACK AREA(DrPm X W 1 o n O L  
EOWAENT 0I-R ( 2 p w ] )  IN 

UMPLING CROSS-SECTION IS; 
NO. OF DUCT . TYPE OF FLOW NUMBER OF 
DIA METERS OBSfRUmON SAMPLING POINTS 

WN. REO'D.(YEIHOD 4 )  

use - 
6.1 DIAHETERS W S T R E A M  OF EL&& 

C r -  1 .3 CIAMETERS UPSTREAM OF &VI3 O i = S l J i  

- 

SNCO FORM NO. SO08 PIGS a OF IO 



c I 

I I I- COMMENTS :,;I 
I ~ -1 

I I 
WSNCO FORM NO ST008 Pbcie 4 OF IO 



TS I 

I PITOT L E A K  CHECKS' I 

I 

OPENINQ PRE-TEST BY POST- T E S T  I BY 
IMPACT @TABLE OLEAKING e,& @ TABLE OLEAKING 

STATIC ~ S T A E L E  0 LEAKING n-h 0 STABLE 0 LEAKING . 



COMMENTS?. oC38 

2 
9. 

IO. 

8. .. 1 
wsmu FORM Na n o 0 8  P A W  8 OF I O  (SUBPAGE O f  ) 

4. 

5. 

12. 

13. 

14. 



-... .. 

I 

DATE 2- (6-84 - ANALYZED BY eG5 

AVO.= AVO.= 

3// 
4 

3 /I/ 
4 

I - ~ . _  ._ 



WALDEMAR S. NEISON AND COMPANY 
I n.c 0 n * 0 n 4 I I 

PARTICULATE EMISSION TEST 

FIELD DATA FORM 
l * l l l t  2 3 4 5 8  8171 (EPA METHOD 

PROJECT CHIEF 

m N C  ENGINEER 

ENOL. TEG-INICIAN 

LAB TECHNIWN 

OTHER 

TEST PERSONNEL. 

q. 3. &uw c 

I 
2 

I 
2 

2 

PAGE I OF 1 1  SNCO CORM NO. ST008 



RUN NO A M  - 4 -  5 SAMRING TRA IN RECORDED BY CGC 
DATE 2 - \b -85 SPEUFICATIONS ASSISTED BY 

I. PROBE ASSEMBLY IL MISC. COMPONENTS 
A.PROBE LENGTH AY? FT. A. NOZZLE DIAMETER 1k-I' w. 
8. UNER MmERlAL 31b 5 5  8. NazZLE IDENT. NO. . ' / O s  

C PITOT NUMBER 0 0 7  G. WIUc4L LENGTH 53 n 
0. PITOT COEFFICIENT .s  a 0. FILTER HaOER fypE M - 4  61M' 

-- 
READING 

DEVICE 

0 'S" SHAPED W T H E R  0 'IS" SHAPED 

-- --- --- - 
a a ~ C W I  rGomnto) QPVROM~R ( T Y P E ~ )  

0 HMH zrnmym (~wca,) 0 OTHER 

0 OTHER BOTHER+ -Tu& 

0 D) u o m m  C O - S I N . ~ ~  

awRn 9 n M l l ( M Q L , )  1 

~~~ ~ ~~ 

SNCO FORM NQ STOOB mar 2 OF I O  



RUN NO. LW - A - 5  
DATE 2- l b - s q  STACK GEOMETRY RECORDED BY &'+ ' 

SKETCH OF FLOW PROFILE AND CROSS-SECTION 
(ILLUSTRATE PORT-FOINT CONflGURATlON, FLCW INTERFERENCES, ETC. 

NOTE: SAME AS RUN 

.- 
FOR ROUND STACKS FOR REG TANGULAR STACKS 

P. DISTANCE FROM INSIDE FAR WALL A. DISTANCE FROM INSIDE FAR WALL 
TO O L M D E  OF PORT 30 IN TO OUTSIDE OF PORT- 

3. PORT LENGTH .aIH B. PORT LENGTH IN 
S A C K  DlAMETER:[A-B) '27 IN. SACK DEPTH: (A-B) ,IK 
STACK AREA: 572.56 tN2 STLSCK WlDTH (INSICE) IL 

STACK A R E A t D m  X W l o m )  & 
EOUIWAENT C4-R (2 ww]) IN, 

jAMPLlNG CROSS-SECTION 1st 
NUMBER OF NO. OF DUCT . TYPE OF FLOW 

DIAMETERS , OBSTRUCTION 
b.2- DIAMETERS DowHSTREbm OF e ~ h d  
\ .3 DlANETERS UPSTREAH OF E v b  e+ W M  c 

SAMPLING POINTS 

WN. REO'& ~Yl?lHaO 1) 

USE 

SNCO FORM NO. no00 WOE a Of I O  



PERCENT OF UAMETER FROM INSIDE PORT TO POINT 

XMMENTS: 

I 
INCO FOAM NO. STWB PAGE 4 OF IO 



SATIC PRESSURE = 

I *Vacuum muat r m i n  atohla for IS  aacondn @ 3 In. H20. I 
WSNCO CORM NQ STOOO PPOE 3 OF IO . . . . - .. . . . .. .- 



. -  . 
--_, ~ . .  . _ _  . . , . . . . . _. . . . -  

TS 

RUN NO. M 4 - d - B  - RECORDED BY- 
DATE 2 -  \b-5? NOMOGRAFH DATA CHECKED BY ' 

NOTE; SAME AS RUN 

I 

TA 
Pb 

A H  @ 
TM 
7'. H.$ 
Pa - 
PM 
PS/m 
C 
Ts 
AP 
APMAX. 

D 

. _  - 
IMPACT 

smnc 

AMBIENT TEMPERATURE 
BAROMETRIC PRESSURE 

REFERENCE O H  
A%. METER TEMPERATURE 
MOISTURE CONTENT 
STATIC ( a A Q E )  PRESSURE IN STACK 

X 0.074 
A8SOLLITE PRESSURE IN STACK, Pb- Po 

METER PRESSURE (-Pb) 

CORRECTION FACTOR 
STACK TEMPERATURE 
AVERAGE STACK VELOCITY HEAD 

MAXIMUM STACK VELOCITY H E A D  

PROBE TIP DIAMETER 

f 

. . - . - - . - .  . - - . . - - . - 
=TABLE OLEAKING & I =;TABLE OLEAKING rrs 
&TABLE a LEAKING & I 0' STABLE OLEAKING c@ 

- 

5 ,487 
= I OD O F  

: . A b  IN. H20 

f ,6< IN. H20 
f ,205 IN. 

L E A K  CHECKS* PRE - T E S T  POST- TEST 

PITOT L E A K  CHECKS* 
IOPENING I PRE-TEST 1 BY I WST-TEST I BY I 

* Vacuum must r m d n  stobls for 15- @ !in. Hfl. 



r .  I 

,6. 14. 

7 15. 

RUN NO. hez - #  - PARTICULATE 
SAMPLING 

8 . '  16. . 

RECORDED BY- 
ASSISTED BY 





WALDEMAR S. NELX)N AND COMPANY 
I *.eo e * o  n A ?  I D 

PARTICULATE EMISSION TEST 

FIELD DATA FORM 

(EPA METHOD l,2,3,4,5,8, B 171 

CLIENT AmsL\I 
R C m  

RUN NUMBER Rr\ - c 

WSNCO JOB NO. Rso27 

TEST PERSONNEL 

FROJEGT CHIC= R 3. A 
TCjTlNG ENGINEER I 

2 

EN= TEC"ICIAN J r .  5 Sf r / -w  
3 

LAB T E C H N I W  I 
2 

OTHER I 
2 

c 

SNCO CORM NO.STOO8 P4GE I O F  

\ 



CONSOL€ NQ 

r 
- 
SDJSOR 

--- 
READING 

DEVICE 

COMMLNTS: 

VELOCITY TEMRRANRE PRESSUE 
STANOARD m c o u A E  (WE-) GkSTINDARO 

0 'SI' SHAPED X T H E R  0 "S" SHAPED - --- --- - 
E 01 WJ~OUEMR l s . n t O )  ~~PYROMETER [ m L )  @.a uuaamm &srn.nz@ 
0 HIGH S D ( ~  IM-I 0 OTHER 0 wI# ?L)ITMTI W N a - 1  

0 OTHER BOTHER \s-yu@ 

SNCO FORM NO. 91008 PAQC 2 OF IO  



~~ 

RUN NO. AM- 4- b 

>ATE 2 - \ b  -QA STACK GEOMETRY RECORDED 6 - e  

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

NOTE: SAME AS RUN A n  - -  # 

.- 
FOR ROUND STACKS FOR RECTANGULAR STACKS 

TO OUTSlDE OF PORT- TO OUTSIDE OF PORT- 

B. PORT LENGTH ,IN, B. PORT LENGTH IN. 

STACK AREA: IN! S T M  WlDTH(INSC€) IN. 

A. DISTANCE FROM INSIDE FAR WALL A. DISTANCE FROM INSIDE FAR WALL 

STACK DIAMETER:(A-B) IN STXK E P f H : ( A - B )  .IK 

STACK AREA(D€PTH x WIOTH) 

SAMPLING CROSS-SECTION IS& 

OBSTRUCT1 
NUMBER OF NO. OF DUCT . TYPE OF FLOW 

DIAMETERS ON SAMPLING POINTS 
DIAHETERS MJWSREAM OF 

DAMEIERS UPSTREAM OF 
YIN. R E O ' O . ( M ~ l )  

USE 

'SNCO FORM NO. ST008 PACE 3 OF IO 
. . . . .  



PERCENT OF UAMETER FROM INSIDE PORT TO POINT 

t 
WSNCO CORM NO. ST008 PAGE 4 OF 10 



-_ - ... ____ . _._._ . . . . . .. . 

TS I 

L 

. 

. 

I 

IUN NO. .m - 4 - b  - RECORDED BY 
)ATE - c  NOMOGRARl DATA CHECKED BY 

NOTE: SAME AS RUN 

APREF 

TA 
Pb 
A H  B 
TM 
% H20 
w 

I I I 

AMBIENT TEMPERATURE 
BAROtvtETRIC PRESSURE 
REFERENCE A H  
A X .  METER TEMPERATURE 
MOISTURE CONTENT 
STATIC [WAGE) PRESSURE IN STACK 

X 0.074 
ABSOWTE PRESSURE IN STACK, Pb- PO 
MlTEFi PRESSURE (-Pb) 

~ 

SAMPLING TRAIN LEAK CHECKS 

L E A K  CHECKS* PRE - T E S T  POST- TEST 

RATE OF LEAK (CFM 1 0 .OC& (0” & e , o  w re’& 

BY 
TlME (24HOUR G L O W  1 3 6 5  IQZS 

I 4 

- - 
CORRECTION FACTOR 
STACK TEMPERATURE 
AVERAGE STACK VELOCITY HEAD 

MA,XIMUM STACK VELOCITY H E A D  

PROBE TIP DIAMETER 

. 

3 30 OF 

s 30.31 IN np 

a i . i b  IN. He0 
0 OF 
3 ^E OY M L  

- A N. H$ 

: , 0 2 2  IN no. 
3 3U2q IN ne. 
3 IN ng. 

a ,9s7 
a / P O  O F  
- - , Y h  IN. H20 

- - - 65’ IN. HZO 
s ,105- IN. 

Rmq’d Sampling Rate ar Volume Calculatad Sampling Rate 01 Volume ( h - t a s t )  

v 
Vaolum m u d  remaln rmbh tor IS @ S k .  H g .  



RECORDED BY 

- 
). 

6. 

13. 

14. 

116. J 
WSNCO FORM NQ ST008 . PAOE 8 OF IO (SUBPAGE OF . ) 



WALDEMAR S. NELSON AND COMPANY 
I)(CORPORAT€D 

P A R T I C U L A T E  E M I S S I O N  T E S T  

A n a l y t i c a l  Worksheet 
( E P A  METHOD 5 )  

WSNCo 
IENl!: A m  7AR JOB NO.: 39029 
N NO.: Afi-3-9 BY: CL/A/7  W E SF 7 7 d U N  DATE: 2 /LO/& 9 

I 

h7E R A m-3-58hfl-3C 
& BLANK 

CI,*r.~p,. r-. S e + L . -  DATE: 2-21-8*1 
c 

sua1 O b s e r v a t i o n s :  C\mv Bbu k 
mple No.: 4M - 3 -  8 Final Beaker Weight: 4 '7,662/ mg. 

Volume:  7-00 M L  (7) B e a k e r  Tare Weight: 4 7.63-3;Y mg. 

VATEI4 V(/RIEA 

, 
7FP TZ4 

y Noted &t&&Loss: -&&vue B l a n k  Net Weight: 7.7 mg. 

BLANK RESIDUAL = -BLANK NET WEIGHT + -WEIGHT 

auk R e s i d u a l  - 7 ,  7 mg. + 3 0 0  m l .  - ,039 m g l d  

i BLANK R E S I D U A L  - BLANK U E S I D U A L  t D E N S I T P  OF n g / d )  x IOC 

I f  B L A N K . R E S I D U A L  i s  l e s s  t h a n  0.001X t h e n :  

ALLOWABLE BLANK R E S I D U A L  - BLANK R E S I D U A L  

ALLOWABLE BLANK R E S I D U A L  = ,006'038 m g l m l  

If X BLANK R E S I D U A L  is grea ter  t han  or e q u a l  t o  0 . 0 0 1 2  then:  

dLL0WAM.E BLANK RESIDUAL = DENSITY OF ACETONE x 0.00001 - m g l m l  



W A L O E M A R  S. N E L S O N  A N 0  COMPANY 
INCORPORITLD 

P A R T I C U L A I E  EMISSION TEST 

A n a l y t i c a l  Uorkoheet  

6&7&82 
R I X S E  

ay: a/ Mu* ESETrC?a/v DATE: 2- L/- A? 4 

S k T i b  :io. : A n  -3-.v [Yl F i n a l  Beaker W e i g h t : a . f i l Y  ,&= mg. 

ala& Correction - &&!% Voluna x hi lov-  

able Blank Residual Xinus ala& Correction: 980Y "5. 

B l a n A  Correction = Ccrrectcd N e t  'Jeight: 37.24 '98. 

 noon^ F/mA &%w& - Visual Observations: - 

Acetore Volume: 25Ry)./ m l .  Beaker Tare Weight: /07, q? 0. !7 mg. 

Xiuse Net Weight: 9 3 mg. it43 7E.4 

Lass : kOV& b N i S  
hnp :lotea ~ ~ o o ~ o e %  25g d, x-sgini - , o ~ P P o Y ~ ~ .  

FILTEX ' Z I G E Y  

S'i: 0/ / /7d/  . ,  r -  ,c s €T,-m N o m :  2-1y-89 

V l s d  Observations: L v A , > ~  Li t , .  c,/i r 
Fflter No.: 00 / F h a l  Filter Weighc: 5-2 7 , K  mg. 

S q i e  No. : BP20/ -FJ Filter Tare Weight: 512 , g  mg . 
I 

Filter Net Weight: I;. I mg. 

SAnPLE WEIGHT 

ay: Cl//tru&, E SE7'7-iCJ h/ DATE : 3 -1 y-CfY 

Acetone Rinse Corrected Net Weight: CY. 2 9 mg. 

C U Y  ST : DATE: 2 - 2 Y #  
Signature t AM- 

I 
WSNCO FORM NQ STOlO PAGE 2 O f  2 



W 

WALOEMAR S. NUSON AN0 COMPANY 
INCORPORATED 

PARTICULATE EMISSION TEST 

A n a l y t i c a l  W o r k s h e e t  

-&%% RINSE 

P: CL/ATG, Y ,s 5.€ iTD#A/ DATE: ? ,/> /I/& 9 

isual Observations: L l c ~ p  t+'k 4 A&,. /Iym.*+* 
Pmple No. : Am - -$# ( 2 )  Final  Beaker Weight: /09,626.9 mg. 

SA volume: /E 2 ml. Beaker Tare Weight: /09, 5635 mg. 
yv I F f t  & Rinse N e t  Weight: 6.3. 9 mg. Lank Correction - &&tone Volume x Allow- 

, 

I 

J+TJZA 

able  Blank Residual Minus Blank Correction: ,006Y/6 mg. 

Lank Correction - Corrected N e t  Weight: 63,J Y mg. 

If2 m l .  x L  W @ j h g / m l  - , O&fY/( mg. Any Noted k&oae Loss: d, 
wrtiEA 

FILTER W E I G H T  

Y: //I //dTc7/(/ F s i  7 7-4 / DATE: 2f2 y/& 4 

b u a l  Observations: wX,'fy Rf pr, Gke 
i l ter  No.: mC70 1 Final F i l t e r  Weight: F3Y,7 mg . 
ample No. : 3 900 2 -F2 Filter Tare Weight: 576.2 mg. 

Filter N e t  Weight: &,r mg. 

, / 

SAMPLE WEIGHT 

Y: E!?/,& TON ESE7-703C)fl DATE: 1 /> v / g  9 
I I 

Acetone Rinse Corrected Net Weight: g3t 39 mg. 

/li , 5  F i l t e r  Net Weight: mg . - 
Total  Sample Weight: $1, BP mg. 

N1 PST: DATE: 2 / 2 y / H  
Signature / ,  

SNCO CORY Na STOlO PPOC 2 O f  2 



WiALDEMAR S. NUSON AND COMPANY 
II(CORPORATP0 

PARTICULATE EMISSION TEST 

A n a l y t i c a l  Worksheet 

Y: C\,,4@, h .  S P + b O  .L) DATE : 2-21-89 - 
isual Observations: C\&, v 

ample NO.: A-M - 3 - t: Final Beaker Weight : /O 0,1967 ”/ mg * 

Volume: 223 (4) ml. Beaker Tare Weight: 10 o,oy25 - mg. 

lank Correction --*Volume x Allow- kkute Rinse Net Weight: ys 7 mg. 

ab le  Blank Residual Minus Blank Correction: .G08y’7y mg. 

lank Correction - Corrected Net Weight: y5,37 mg. 

x2? mL. x,QaP&mglml - &&Y?’?mg. Any Noted b L o s s :  #[)fi,E 

T F X  

&TEA 

FILTER W E I G H T  

DATE: 7- A /y/kp Y: C ~ / / V ~ O N  F SFi/-w+/ 
b u a l  Observations: W/h,i.cr E,[+,-, r, 
Flter No.: P9m3 Fina l  F i l t e r  Weight: CYEfs” mg. 

ample No.: s%m 3-F3 F i l t e r  Tare Weight: 3-/ ? 2 mg . 
FiLter  N e t  Weight: 30; f /  mg . 

SAMPLE WEIGHT 

P: Cc//l/ioF E SE i/-m ,v DATE: 2 / 2 Y / f l  
I / 

Yr. 3? mg * 

38. 9 mg . 
Tota l  Sample Weight: 7s 71 mg . 

Acetone Rlnoe Corracted Net Weight: 

F i l t e r  Net Weight: 

NALYST: DATE: Z/2Y/R 
Signature  I 

CIQC 2 OF 2 W C O  CORY NQ STOlO 
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1 #ALOEMAR S. NELSON AND CCMFANY 
INC3RPORATTED 

i PARTICULATE EXISSTON rEs? 
A n a l y t i c a l  Vorksneec  

I ( E l A  VEiHCD 5 )  

i 

If ?,LANK R E S I D U A L  i s  l e s s  than 0.001Z t h e n :  

A L L O Y A B L E  B L A N K  R E S I D U A L  - BLAXK R E S I D U A L  

ALLOWA3LE BLAXK R E S I D U A L  - - 0 7  9 m g / m l  

I f  Z BLAXK R E S I D U A L  i s  g r e a t e r  than o r  equal  to 0.001: t h e n :  

AWOI;ULE B U !  RESIDUAL - DENSITY OF ACETONE x 0.00001 = m g l d  



- .. 
WALDEMAR S. N U S O N  AND COMPANY 

INCORPOR ATfD 

P A B I I C U L A Y L  E M I S S I O N  TLST 

Anal y t i c a l  Vo r k s  hea : 

- DATE: 2 / ! ! Y / e  
S i g n a t u r e  

e 



W 

4 

WALDEMAR S. N U S O N  AND COMPANY 
INCORPORATED 

PARTICULATE EMISSION TEST 

A n a l y t i c a l  W o r k s h e e t  

f l i / n / 7  OF E S E  7700~ DATE: ? - 2 / - g y  

.sua1 Observations : 

lmple No. : A/?)- Y - r  $1 Final Beaker Weight: 1 n 9, X2.n mg. 

/ y o  ml. Beaker Tare Weight: i0Q. 326. 4 ' mg. R7ER 
m Volvrme: 

B l € A  fiTCR 
.ank Correct ion - & Volume x ALlov- Rinse Net Weight: 2 5,d mg. 

/Lea /  rc)'r.l / 7 Z j r ,  A'-&% 

ab le  Blank Residual Minus Blank Correction: - u ~ c Y G  mg . 
.a& Correct ion - Corrected Net Weight: 2 T.33 mg. 

/ Y O  ml. Y .@@d03?mglml - ,a?S%' mg. Any Noted LOSS: k o/v E 

FILTER WEIGHT 

I: C L  //v7CIN LG-9&rTwon/ DATE: 3 / 1 #/&? 

Lsual Observations: Wh+F fi;Lt*/ C a k e  
uter NO.: dPOO5 F i n a l  F i l t e r  Welght: 5-/3, 7 mg. 

mple  NO. : F9/r)OS--FS' F i l t e r  Tare Weight: s/5-sY mg. 

Filter Net Weight: - i . 7  mg. 

/ I 

SAMPLE WEIGHT 

Y: C L  A/ f= S?i=TiOO& DATE: 4/LV// ip 

7 5.r Q w. 

F i l t e r  Net Ueighc: mg . 
T o t a l  Sample Weight: 23. P 9  mg. 

k#+I€R 
-hewme Rinse Corrected Net Weight: 

NALY ST : DATE: 2,/2 ?/8? 
Signature  



WALDEMAR S. NELSON AND C3MPANY 
INCORPORATED 

PARTICCLATE EHISSION TEST 
A n a l y t i c a l  Worksheet 

ay: U ! F S  €77-0 d P  DATE : 2-2 /-P9 c/ 1.7 

V i s - 1  Observations: 

S r z l a  !io.: 

CLCO.. w,Zx F&#r7 f;rmnnfS 

A k Y K  f e? T i r d  3eaker tieight: / O X .  7?k 2 mg. 

7oiume: m l .  Beaker Tare Weight: AY, 70%0 ma. 

mg. 

able 3lanK b s i d u a l  -us B I ~  Correction: . 00 y75-P as. 

- -  

Blank Cortecticn = -Volume x Allov- &mRLnre Net Weight: 25 .L 

B l a 3 l c  Correction = Corzecced N e t  ';sight: 2 /? =g. 

/ 2 1  i. x,fl@23ymg/ml = &yx& zig. An? Yotad&= ioss: k O & E  

FILTEB KEIGET 
v 

BY: PLi/CTflM E S& 7 T-&Q/L D L T :  2 -2 Y M  

/ -,I Cfc,. f d - c  
Fi l ter  Sa. : p?&'K F h a I  Filter k'eight: c 1 Y a  3 mg. 

visuai Observations: 

SaJ$a xa. : $?a0 6- Fx. Fi l ter  Tare Weight: 5/3.8 mg. 

FiTter N e t  Weight: G. 4- mg. 

SAMPLE WEICET 

BY: U / D T U / v  E SETZY U N  DATE: 2 -2 Y - g 9  

Acetone Rinse Corrected Net Weight: ?.c, /q mg. 

Filter N e t  Weight: 9 ,  =g. 

T o t a l  Sample Weighc: 3 f ,  b? ms. 

r- &@% R I N S E  



LIST O? EQUATIONS 
(EPA METBODS 1 TERU S )  

VOLunt O? DRY GAS SAMPLED AT STANDARD CONDITIONS 
(68  DECBLES F, 29.921 IN. KC.). DSC? 

VH - DRY GAS VOLUME, mIER CONDITIONS (DCP) 
Y DRY CAS mTER CALIBRATION FACTOR 
PB - BdBOMETRIC PR&SSIJBE (IN. KC.) 
PM - AVERAGE ORIFICE PBESSWE DROP (IN. 820) 
TI4 I A-GE METER TEHPERA?VRE (DEGREES F) 

- . .  

VOLUME OF UATER VAPOR AT STANDABD CONDITIONS, SCP 
V U  - TOTAL WATER COLLECTED 
VWl I 0.04707 * VW - SCP 



1 -:-. 

L MOLECULAR WEIGHT OF DRY STACK CAS, EM 

KUD - (ZCOZ + 0.140) + (20.2 + 0.320) 

+ (ZCO + ZN2) + 0.280 

MOLECULAR WEIGHT OF WET STACK GAS 

m - KUD + tm + 18.013 (1 - tm) 

A-CE STACX CAS VELOCITY AT STACK CONDITIONS. FPM 
CP - PITOT COE?FICIENT 
DPS - AVEEACE STACX VELOCITY BEdD 
PS = STACK 4RESSFZE. ASSCL!JTE ( I N .  32.) 
TS - AVERAGE STACK mEXATURE (DEGREES P) 

PERCENT ISOKINETIC 
TT - NET TIME O? ilUN (MZN.) 
DN - NOZZLE D I M S T =  ( I N . )  



W PARTICULATE LOADING AT STJWDAKD CONDITIONS, GRlDSCP 
KF - PARTICULATE WEIGHT. TOTAL (E.) 
CAN 0.015432 (kWpIWTD) - GWDSCP 

PARTICRLATS m S S I O N  UTE. LBSlRR 

CAW 0.008571 CAN QS - LBS I H R  

PARTICULATE LOADING AT STANDARD CONDITIONS. LSIDSCF 

C I WI / 7.000 - LB /DSCP 

EMISSION BATE. LB/MBTU 
P - DSCPIIMBTV. USE 9820 FOR B1T"OUS COAL AND 02 

20.9 

20.9 - to2 
L B l M T U  E I c I t ------------ I 

i 



r 

W A L D E M A R  9. NELSON AND COMPANY 
lNtDR?ORAlZP 

ANALYTICAL BALANCE CALIBRATION FOBn 

1 I I I I I 

I I I I I I I 



! 

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

** DRY GAS METER NO: 75z.I/ **AND/OR ORIFICE NO: 95t 

- - - -  CALIBRATED BY: T n F  DATE: 3/80/88 

BAROMETRIC PRESSURE P b  I 2 9 .  30 i n  Hg 

V s u a l l y  one dry gas meter and one 
orlfice are calibrated together 
because the calibration time i s  
h a l f  that  required for two separate 
runs. However, the calibrations are 

vw (pb +..11)(Td + 460) 
Y .  

vd (pb + &)(Tw + 6 0 )  - not unique t o  each other and only 
one may appear on a form i C an item 
I s  calibrated alone. 

2 I I f.y$7)+7601 ['" + 460) 0 

b do V W  
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NAME: 

TITLE: 

EDUCATION: v 

LAWRENCE R. SCHUMER 

Senior Environmental Scientist 

1984 M.BA. Economics 
University of New Orleans 

1977 B.S. Zoolooy 

1977 To Present - EPA end industry s nsored courses In asbestos, hazardous 

Unkersny of Loulsvlile 

waste indnsratlon, air monitoring, mode p" Ing, and Instrumamatlon. 

PROFESSIONAL EXPERIENCE: 

Qaneral Experience Project management experience includes: 

Parish-We Bsbestos SUN management plan preparation for Orleans 
Parish School Board (9,OW%% + ). 
A statewide asbestos survey for 400+ buildings (approx. 6.OOO.ooO ft2) 
Includes deveiopment of etandafd sampling. analyttcal. and worker protection 
practices. Client consultation for proper employee protection. 

Manager QNQC and authorized rapresentstlve for establishment and 
supervision of QNQC program for AIHA-PAT program; RTCbulk sample QA 
yogram; and NBS-NVLAP QA program for the flrrn's in-house environmental 
abo-atory 

Project manager for lndustrlal hy lene review of s,t& mill for potential heavy 
metals exposure to employees. #roj& included: identification and ranking of 
parameters of concern, design of sampllng protocols for vegetation and aoll. 
consultation wlth client rwardlng employee protection, development of 
engineering recommendations to allwlate problem. 

Project manager for Industrial hygiene review of pipe plant for acu, fumes; 
development of test protocols for slr and I/ uid sampling; consultation wnh 

Project manager for . in-plant ldemificatlon and quantification of soli 
contamination, prolect Included; development of a sampling rotoml for 90118 

personnel protection, des1 n remWa1 action ~ernat8ves. on-site Inspection 
and certlfic?tIOn of remedlat8on. 

client regarding employee protection; design o 9 clean-up alternatives. 

and rundf, sampling, consultation with client r ardin emp P oyed contractor 

Project management of muH+media environmental engineering, permitting and 
compliance proJecta Including: air pollution. asbestos wastmwter, end 
soiid/hazardous waste, eite remediation. Industrial &tIng, public relations, 
mon~lng/tmtlng (stacks. 8011, surfacelgmundwatar. air, asbestos. etc.), modellnp 
end EIAs. 

Extensive knawledoe of local. state and federal OSHA and worker orotectlon . . ~. . ... , . ~~~ ~ ~ ~~~ .~ ~ ~ 

regulatlons, a i  emission permktlng pro- and programslnciudingi PSD; NSPS. 
and NESHAPS as well aa other ulato pro rams wch as: NPDES. RCRA. TSCA. 
COE i0/404. USCQ. NRC. 0% DO? oc%. mewide order 298. noise and 
bui Wlnglfre harshail reguklons. 

Estebiished and mana ed ikhouse environmental laboratory and QNQC program 
for testing and monitor B ng of air pollutants Including asbestos. 

RESUMES.ENVAD1 
4 



LAWRENCE R. SCHUMER PEQe 2 

PROFESSIONAL REGISTRATIONS: 4 

Certified Asbestos Abatement Contrector/Supewisdr, Loulslana Department of 
Environmental Quality. Certificate No. 88083,198869 

Certified In Advanced Suparvislon of Asbestos Abatement Proleas, EPA (a. Tech.) 
1987 

Certfflad in Procedures, Interim Practlces. end Supervlslon for Asbasto5 Abatement 
Practices, EPA (LSU) 1988 

Certified Visible Emlssions Observer, EPA (1979 - '87) 

PROFESSIONAL MEMBERSHIPS 

Air Pollutlon Control Agsociation (APCA 
Member, APCA TS 6.2 Harardous v5 erne Combustlon Comminee 
Member, APCATS 6.3 Solld Waste Treatment and DlspoMl 

Member. APCA TE 3 Economlcs Committee Protocol COmmMW, 

Chairman, APCA International Spdalty Conference: 

Chairman. Louisiana Section, 1985-06 
Executive Board, Louislana Section, 1981-1987 

Commlttee 

1982 Nalionai Convention (lnternatlonal deiegatlons) 

"Performance and Cost of Alternatlves to Land DI~poSel 
of Hazardous Waste", 1986 

American Meteorolo icai Society 
American Chemlcal .! oclety 



. .  ... . .  

NAME: 

TITLE: 
EDUCATION: 

d 

R. JAVlER ACUNA 

Environmental Technolcglst 

1988 

lsB8 

1988 

1982 
1974 
1973 

Unlversny of Alabama Fadlitlm Inspection for 
Asbestos Comalnlng Materials 

Unlveraky of Alabama Management of Asbestos 
Materlais 

LSU Certified: Procedures. Interim Practices, and 
Supervlslon for Asbestos Aoetement 
PraCllceS _. -~~ 

Vo-Tech Drafting Courses 
U.S. Navy Boiler Water - Feed Wmer Testln 
U.S. Navy BT/A School, Boiler Testing and peretlon 8 

PROFESSIONAL EXPERIENCE: 

Qenerel Experience Responslbllitles Indude: suparvlslon of field survey teama 
collecting ambient end Industrial source air pollutant aarnples for rOCaPS Efficiency 
and regulatory mmpllance determlnatlona. quantitative and qua ltative analysis of 
air eamples. cellbratbn of Mkl Bempllryr equipment, and repon preparation. 
Experlenced in preparation of PSD appl cations, and Alabama/Loulslana/Mlssisslppl 
Alr Emisslona Permit Applications and emisdon Inventory documents. 

Specific asbestos experience Includes: ACM bulk surveys. preperadon of ACM 
ooeration and maintenance nroorams. and abatement cost sstlmates. PreDaratlon 

P to Present 

- .- - .. --~. ~. - - ~ ~ ~~~ ~ 

&asbestos abatement spedficatlons In conjunctlon wlth renovatlon andloi dernoll- 
tion. COnstruCtlon Inspection durlng abmements. and ACM ambent 
airlarealpersonnel monitoring. 

Extensive knowled e of OSHA, EPA (AHERA 8 NESHAP). LaDEO. NYDEP. USN. 
DOD, NASA and !oca1 asbestos regulations governing the testing. monitoring. 
Bampllng. analyses. ebatement and disposal of ACM. 

Project Experience 

Supervised field sampllng actlvltles for numerous roJects on a metals recove unlt 
utilizlnc! EPA MethWS 14, 5, 9. and 12 (40 Cf k Appendix A). SuDervlsJfdd 
sampll5g actlvnles for a complete environmental su&y, including ambient monl- 
loring for formaldehyde. 

Asslsted In groundwater im act assessment for lime storage pond addrdng EP 
Toxlcky contaminants. 
nonhazardous solid waste site. Participated in Water well surv of two mile radius 
of proposed site to aatlsty solid waste rmlt ap IlCBtions. Ca 7 culated subsurface 
elmtons and thldtnesa for liner equk3mx b r  solM waste she. Aaslsted In 
preliminary slte InvesUpatlon for doeure of ash IandRIVlmpoundment. Assisted in 
d e study of Mlsslsslppl R h w  In older to develop a water qualky model for MSW 
dicharges. Supervised fleklaam ling ectlvltlm and wa8 abatement supervlaor for 
largest excavation abatement in $PA Regton 6 in 1987. Responslbilltles Included: 
SRe Investigetion, apecfflcatlons, contractor evaluation and on-aite air monitoring. 

%,st, in soil sampling +or ciaanup aosure 

PROFESSIONAL REQISTRATIONS 

CertMed. Visible Emlsslons O b s e m  
Certified: Asbestos Abstemant Swervieor 
CarNfiod: Fedlltles Inspector for Aibeatos-Comaining 

CerNned: Management of AsbeJtos Materials 
Meterials 

PROFESSIONAL MEMBERSHIPS 

Loulslana Air Pollution Control Aasodatlon (APCA) 



W NAME: CLINTON E. SETTOON 

TKLE Environmental Technician 

EDUCATION: 1987 AS. EnglneerlngGIsphlcs 

PROFESSIONAL EXPERIENCE: 

Delgado CommunHy College 

Responslbllnles Include asslstlng In the colleCtlon of amblent and industrial Bourn 
alr pollutant samples for process efflclency and regulatory compllance 
determlnatlons, quantitative and quelitatke analyses of air sambas, and reporl 
preparatbn. 

Alr emblons sampling experience 1s as follows: 

Shell Oil Company 

Aeslsted In the sampllng of total hydrocarbons and amine emissions, and the 
volumetric flow rate. EPA methods for volumetrk flow rate (Methods 1 - 4) 
and NIOSH Methods 2002 and 1500 were used for determination of amlnes 
and total hydmalbons, respedhrely. 

Allied Chemical Cofporatlon 

Assisted In field sampling activities In order to collect Information for 
permlnlng. EPA Methods 1 - 4 were used as well as Method 5. 

Arnax Metats Recovery, Inc. 

Assisted In sampling activities for numemus projects on a metals recovery unk 
using EPA Methods 1 - 4,5,9, and 12. 

Speclfk asbestos experience Includes: partldpatlng In 150+ Inspections of utllHy 
buildings, office bulldlngs, grocery stores, schools, churches, garages, and DOD 
facllHy. 

Experience In conductlng background. abatement and clearance asbestos alr 
samp~~ng programs ~nduding both aggressive and passive monitoring. 

Experience In asslstlng certlfled asbestos abatement supervlsor durlng 
abatementa. 

Expedence In asslstlng In the preparation of AHERA lnspsctlon and Management 
Plan8 and wmmerclaVlndustria1 survey repons using WSNCo’s Aabestos Data 
Management System (ADMS). 

Experience in the preparatbn of detailed drewlnge of conatrudbn for the purpose 
of bcatlng asbestos bulk samples. 



4 
CLINTON E. SErrOON 

PROFESSIONAL REQISTRATIONS 

Certified: (EPA) Inspeclor/Managemenl Planner 
Certified: Visible Emlsslons Observer 

PROFESSIONAL MEMBERSHIPS 

Louisiana Air Pollution ComrOl Assoclatlon (APCA) 
Society 01 American Military Engineers (SAME) 

Page 2 
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Branula tor  throughput  d u r i n g  t s r t l n g  war dmtmraimd by b a t c h  
emnt r i fupa l  wont r m r o r d m r r .  Durinp thm ramplinp r u n r ,  f o u r  minors frd 
r u p a r  t o  twmnty-two tee) batrh cmnt r i fupa l  machines. which in  t u r n  f r d  
f ive i d l n t i c r l l y  rirmd p ranu la to r r .  Supa r  f l o w  t o  thm p r a n u l a t o r s  is r p l i t  
Wqumlly. Poundr of  rupmr prr c m t r i f u p o l  cyclm on m m c h  rninmr umr d r t l n r f n d  
indmpmdmntly to m c h i w m  thm b u t  accu racy  porr iblm for thm throuphput  
d m t m i n a t  ionr. 

Iwarur lnp  brd  dmpths on r r p r r r m t a t i v m  r m n t r i f u p a l r  for m a c h  m i n m r .  E d  
d r p t h r  u o r m  t h m  conv&rd t o  pounds of mupar pot- y c l r  fror p u b l i r h n )  d a t a -  

Poundr of r u p a r  pm-' c m n t r i f u p r l  c y c l m  on mach ninmr war dwtmrminrd by 

T o t a l  p r a n u l a t o r  t h rouphpu t  thm bm-sr 

(I) of ryclrs p r r  cmwtrifugal)*(pounds of r u p a r  p w r  y c l m l  
+(I) of y c l m r  p r r  cmntr i fupal)*4poundr  of  rupmr pmr cyclr) 
+(I) of cyclms pm- rmntr i fupa l ) . i ipoundr  of rupmr pmr  c y c l r )  
+(e of r y c l m i  pm- c l r r t r i?upal )*fpoundr  of r u p a r  p m r  cyclr) - Total pounds o f  s u g a r  fd to  p r a n u l r t o r r  1-5 

l n d i v i d u a l  o rmnu la to r  t h roughpu t  thmn b-rs 

(To ta l  pounds  of r u p a r  d o  p r a n u l a t o r r  1 - 5 ) l f S )  



. 

6 1  F r r d  Daodrow Doscriptiom C)rmnulmtor throuahput  
D m t - 1  03/01/89 d u r i n p  R o t o r l o r n  t e r t i n p  - OZllW89 

m n d  02/16/89. 

mrrt e of 5 



6, F r M  eoodrc*, Dmmcriptlonr Branulator throuphput 
Datra 03/01/63 durinp Rotorlar testing - 02/IS/B3 

and Oell6189. 

Thr avrrapm throuphput for all t h r w  runs thrn b m w a m s r  

1 (43.S77 l)lhr>+t39.%S l))hr>+t41,Qa7 Whr3f3 runs - 
41-376 tEO.69 tons/hr> 

CIllaublr rat- of ~ i r ~ i o m  bmud on procrrs umipht rat, trca tablr  3 
Of the Louisianr CIlr Quality RDpUlaflonl .guallmB 

4.10 I, tEO.69 tlhr) “0-67 - & P I  DO- w r m  

Bhrmt 3 of s 
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81 OBnPO - 0 9 8 3 8  78 m i n u t e  
#e llre4 - le831 , 73 u inutra  
#3 13 1 0 0  - 1 4 8 e  Se m i n u t u  

Contr i fuprl  yclrr durinp runs8 

50 
43 
47 

45 
M 
61 
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