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1.0 INTRODUCTION

At the- request of Anheuser Busch Cos., Inc., S5t. Louis,
Missouri, Western Environmental Services (WES) conducted a
compliance test at Eagle Snacks, Visalia, California. The testing
consisted of collecting particulate samples at the Continuous Fryer
and Kettle Fryer #5. WES performed the testing program on October
9, 10, and 11 1989 to provide compliance test data for the Tulare
County Air Pollution Control District.

The sampling program consisted of collecting particulates,
carbon dioxide, oxygen, moisture, volumetric flow rate, and charge

rate,

on the first and second days of testing, WES collected samples
from Kettle Fryer #5 using extended 3 to 4 hour test periods. These
extended test periods provided larger sample volumes and sample
sizes for increasing the testing accuracy. The Rettle Fryer wet

scrubber operated according to the manufacturer's settings.

On the third day of testing, WES collected samples from the
continuous Potato Chip Fryer using standard one hour testing
periods. During these tests, the Fryer's exhaust damper was set
glightly above manufacturer's recommendation.

WES presents the following sections in this report: Summary
of Results, Site Description, Sampling and Analytical Procedures,
Quality Assurance, and Appendices. The appendices contain the Field
and Laboratory data sheets, Gas Calibration Information, and Sample
Calculations.
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2.0 SUMMARY OF RESULTS

2.1 Discussion of Results

Table 2.1 and Table 2.2 present the particulate sampling

results.

The test data is summarized below:

——..-—.—-—-——....——...--.—_.—-—_.-————_..—_.——..——..——_-.-_—-.-——————————-——..-——_-.—_——_

Test Charge Rate particulates
Concentration Emission Rate
# #/Hr Grs/SDCF $/Hr
Continuous Fryer
Test #4 11,900 0.0759 1.93
Test #5 11,430 0.0589 1.42
Test #6 11.430 0.0732 1.66
Average 11,590 0.0693 1.67
Kettle Fryer #5
Test #1 540 0.0040 0.33
Test #2 576 0.0024 0.19
Test #3 557 0.0024 0.19
Average 558 0.0029 : 0.24

..-_-—--.—..-----_-——.———.——————-——_.—.—_—_-.—.._—-.—.—..-——--—.—-—.———.———_——_——_.—.—

2.2 Quality Assurance

WES calibrates its sampling equipment according to the Quality
Assurance Handbook for Air Pollution Measurement Systems. Prior to
and after each test run, WES technicians leak check the particulate

sampling train.



fPable 2.1 Particulate Sampling and Analysis

Site: ABI- Eagle Snacks Plant- Continuous Fryer

Date: October 11,1989

Stack Parameters Test 4 Test 5 Test 6 Ava
Barometric Pressure "Hg 29.05 29,05 29.05 29.05
Static Pressure "H20 -0.24 -0.24 -0.24 -0.24
co2 % 0.00 0.00 0.00 0.00
02 % 20.94 20.94 20.94 20.94
N2 & 8l1.36 81.36 8l1.36 81.36
CQ ppm 0.00 0.00 0.00 0.00
Stack Diameter " 30.00 30.00 30.00 30.00
Stack Temperature F 240.00 243.00 232.00 238
Stack Pressure "Hg 29.03 29,03 29.03 29.03
Test Conditions

sample Volume Ft3 27.941 26.339 24.993 26.424
Meter F 75.00 103.00 94.00 90.67
Nozzle Dia * 0.35 0.35 0.35 0.35
Time Min 60.00 60.00 60.00 60.00
Points 12.00 12.00 12,00 12.00
pitot Tube Factor cp 0.83 0.83 0.83 0.83
Oorfice Press "H20 0.69 0.56 0.52 0.59
Condensate mls N 720 720 710 717
velocity Pressure “H20 0.19 0.19 0.17 0.18
Meter Calibration 0.98 0.98 0.98 0.98
Test Calculations

Water Vapor SDCF 33.890 33.890  33.420 33.734
Gas Sampled SDCF 26.220 23.480 22.639 24.113
Moisture % 56.38 59.07 59.62 58.36
Molecular Weight Dry 29.48 29.48 29.48 29.48
Molecular Weight Wet 23.01 22.70 22,64 22.78
Gas Velocity Ft/Sec 31.66 31.95 30.02 3l.21
Flow Rate ACFM 9325 9409 8842 9192
Flow Rate DSCFM 2977 2806 2644 2809
Isokinetics % 107.9 102.5 104.9 105.1
Analytical Data

Front Half

Probe mg 34.5 16.6 34.8 28.6
Filter mg 49.1 37.5 41.8 42.8
Blanks mg 1.5 1.5 1.5 .5
Subtotal mg 82.1 52.6 75.1 69.9
Back Half

Impingers Inorg mg 0.2 0.6 1.2 0.7
Impingers Org mg 48.1 38.0 32,6 39.6 v
Blank mg 1.5 1.5 1.5 1.5
Subtotal mg 46.8 37.1 32.3 38.7
Total Weight Gain mg 128.9 89.7 107.4 108.7
Emission Data

Front Half

Gra/SDCF 0.0483 0.0346 0.0512 0.0447
Lbs/Hr 1.23 0.83 1.16 1.07
Back Half

Grs/SDCF 0.0275 0.0244 0.0220 0.0246
Lbhs/Hr 0.70 0.59 0.50 0.60
Total Emissions

Grs/SDCF 0.0759 0.0589 0.0732 0.0693
Lbs/Hrs 1.93 1.42 1,66 1.67
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Table 2.2 particulate sampling and bhnalysis

Site: ARI- Eagle Snacks Plant- Rettle #5

pate: October 9 and 10, 1989

Stack Parameters Test 1 Test 2 Test 3 Ave
Parometric pPressuré "Hg 9.05 9.05 .05 29.05
Static Pressure "H20 -0.24 -0.24 -0.24 -0.24
co2 % 0.00 0.00 0.00 0.00
02 % 20.94 20.94 20.94 20.94
N2 % B1.36 81.36 B1.36 81.36
cO ppm 0.00 0.00 0.00 0.00
stack Area Ft"2 : 4.89 4.89 4.89 4,89
Stack Temperaturée F 73.00 73.00 73.00 13
stack Pressure *Hg 29.03 29.03 29.03 29,03
Test conditions

Sample Volume Fe3 97.611 98,965 130.094 108.890
Meter F 110.00 119,00 104.00 111.00
Nozzle Dia * 0.22 0.22 0.22 0.22
Time Min 175.00 175.00 250,00 200.00
Points 25.00 25.00 25.00 25.00
Pitot Tube Factor <P 0.83 0.83 0.83 0.83
orfice Press "H20 0.98 0.94 0.97 0.96
Condensate mls 35 36 39 37
velocity Pressure "H20 B 0.40 0.38 0.37 0.38
Meter calibration 0.98 0.98 0.98 0.98
Test Calculations

Water Vapor SDCF 1.647 1.695 1.836 1.73
Gas Sappled SDCF 86,037 85.866 115.885 95.93
Moisture & 1.88 1.94 1.56 1.79
Molecular Weight Dry 29 .48 29.48 29.48 29.48
Molecular Weight Wet 29.27 29.26 29.30 29.28
Gas Velocity Ft/Sec 35.54 34.65 34.16 34.79
Flow Rate ACFM 10429 10166 10024 10206
Flow Rate DSCFM 9836 9582 9485 9634

Isokinetics % 92.6 94.9 90.6 92.71

Analytical Data
Front Half

pProbe mg 16.3 8.7 16.1 13.7
Filter mg 1.2 1.5 0.0 0.9
Blanks mg 1.5 1.5 1.5 1.5
subtotal mg 16.0 8.7 14.6 13.1
Back Half

Impingers Inorg M9 2.0 1.9 1.7 1.9
Impingers Org mg 5.6 4.1 3.2 4.3
Blank mg 1.5 1.5 1.5 1.5
subtotal ng 6.1 4.5 3.4 4.7
Total Weight Gain mg 22.1 13.2 18.0 17.8
Emission Data

Front Half

Grs/SDCF 0.0029 0.0016 0.0019 0.0021
Lbs/Hr 0.24 0.13 0.16 0.18
pack Half

Grs/SDCF 0.0011 0.0008 0.0005 0.0008
Lbs/Hr 0.09 0.07 0.04 0.07
Total Emigsions

Grs/SDCF 0.0040 0.0024 0.0024 0.0029
Lbs/Hrs 0.33 0.19 0.19 0.24
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3.0 SITE DESCRIPTION

3.1 Kettle Fryer #5

WES technicians collected samples Samples were from a 22" x
31" rectangular duct located on the roof. The sampling ports is a
3" by 18" slot which is on the 22" side. Figure 3.1 is the site
diagram while Figure 3.3 shows the sampling points.

3.2 Continuous Fryer

WES technicians collected the samples from a 30 inch diameter
duct located above the roof. The sampling ports are two 3 inch
diameter ports that are located at 90 degrees of each other on the
same horizontal plane. Figure 3.2 is the site diagram while Figure
3.4 depicts the traverse points.
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Traverse Point Fraction Stack ID Traverse Point

1. 2.1 30" .63
2. 6.7 30" - 2.01
3. 11.8 30" 3.54
4. 17. 30" 5.31
5 25.0 30" 7.50
6. 35.6 3o" 10.68
7. 64 .4 30" 19.38
8. 75.0 30" 22.50
9. 82.3 30" 24,69
10. 88,2 30" 26.46
11. 93.3 30" 27.99
12. 97.9 30" 29.37

FIGURE 3.4 CONTINUOUS FRYER
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4.0 SAMPLING AND ANALYTICAL PROCEDURES

4.1 Traverse Point Location

Traverse point locations were determined by utilizing EPA
Method 1, "Sample and Velocity Traverses for Stationary Sources."
Twenty four sampling points were used at the continuous fryer. Due
to the scaffolding placement, samples were collected from one
traverse. Twenty five traverse points were used for Kettle #5.

4.2 Particulate Sampling and Analysis

Six EPA Method Five samples were collected during the testing
program. Triplicate tests were performed at each location.

The sampling train consisted of a stainless steel nozzle,
stainless steel probe, heated four inch filter, four glass
impingers, silica gel impinger, pump, and a calibrated dry gas
meter. The first and second impingers each contained 100
milliliters of distilled water. The third impinger was empty.
Figure 4.1 depicts the sampling train.

After assembling the sampling train, it was leak checked and
the sampling was not started until a leak rate of less than 0.02
cfm at 15 inches of mercury was achieved.

During the testing, the sampling was performed isokinetically
at each traverse point. The velocity measurements were made at
individual traverse points using a Type "S" pitot tube connected
to an magnehlic with divisions measuring 0.05 inches of water. The
stack temperature was measured by using a Type K thermocouple wire
attached to a calibrated digital readout.

Five minute samples were collected at each point for the
continuous fryer while 7 minute traverse points were used on the

41
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first and second test of Kettle #5. For Kettle #5, test #3, the
sampling time was increased to 10 minutes per traverse point. The
continuous fryer consistéd of one hour samples while Rettle #5
sampling time varied between 175 and 250 minutes.

Upon completion of each test, the sampling train was leak
checked before disassembling the sampling system. The nozzle and
the probe were removed from the train. The probe was rinsed and
brushed with a nylon brush on a stainless steel handle. The probe
and nozzle were rinsed with acetone. The solutions were placed into
a 500 milliliter amber glass bottle. The bottle was labeled and
retained for analysis.

The impinger solutions were re-measured and recovered with
distilled water. The solutions were placed into 950 milliliter
amber glass bottles. The bottles were labeled and retained for
analysis. In addition, the impingers were rinsed with acetone, and
the solutions were placed into the probe rinse bottle labeled for

acetone.

The glass fiber filter was removed from the filter holder and
was placed into a petri dish. The front half of the filter holder
was rinsed with acetone. The back-half of the filter holder was
rinsed with distilled water. The distilled water rinses were placed
with the impinger solutions and the acetone rinses were placed with
acetone probe rinse.

The analysis was performed by evaporating the acetone probe
rinses to dryness in tared beakers. The water solutions were
combined and extracted with 50 milliliters of petroleum ether. The
inorganic and organic fractions were evaporated in tared beakers.
The beakers and filter were placed into a desiccator and were
weighed to constant weights.

The data reduction was performed by using EPA Method Five

calculations.
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5.0 QUALITY ASSURANCE

5.1 Field Equipment Quality Assurance

The calibration of the pitot tube, dry gas meter, digital
thermometers, and manometers were performed by utilizing standard
EPA Methodology. mQuality Assurance Handbook for Ailr Pollution
Measurement Systems, volume III, Stationary Source gspecific Methods

(EPA-600/4-77—0278) .
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS ¢
pwt BT »
DATE /OIQI83 ) 2 ot 2.8
SAMPLING LOCATION _ e tHe s - ¢.ds " | /' 0O
INSIDE OF FAR WALL TO _ ALK - N ot
OUTSIDE OF NIPPLE, (DISTANCE A) : = FO= g°
INSIDE OF NEAR WALL TO 315 [t R
OUTSIDE OF NIPPLE, (DISTANCE B) ¢
STACK 1.D., (DISTANCE A - DISTANCE B) 3 s 7). 2ot
NEAREST UPSTREAM DISTURBANCE
NEAREST DOWNSTREAM DISTURBANCE
CALCULATOR SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK 1.D. STACK 1.D. (TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
/ 2.5 2 NS
2- 9.4 (.45~
3 1$.728 /{,.00
4 22,05 K
g 28.3¢ 19.7
Y
EPA (Dur) 232 Aol

/17
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DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT

Completion Dates Requestor

. 2. _ IN

3. a,_ . ﬁ gs_y Assigned to
Indicate by numoes in bow Date Assigned
under Somz’e zolumn, —TQJ-& \

~ ALL WEIGHTS IN GRAMS

TARE + SAMPLE WEIGHT

TARE WEIGHT ‘LL
lq’)& L 9. @M P(;‘(ﬂ \.971 ng] 9.
. 10, . SAMPLE FILTER OR 2,2 . Sﬁ‘ 10,
2.90.2687 10 NUMBER CONTAINER ¥ 1.8
1.91.BL8Z L. FILTER OR CONTAINER 197 847 ).
4,91, 8624 2 PLUS SAMPLE 7 584 4. 12.
5. 13. FILTER OR 3. 13,
6. 14, CONTAINER TARE ﬂ&(ﬁﬁ 6. 14,
7. 15, sampte 0.01LD 7, 15,
8. 16. _ 8, 16.
il -
1.0.L407_ % /2 Fo5= LLYIS s
2.0.H0%_ 0. SAMPLE FILTER OR 2,940 10
NUMBER CONTAINER# :
3.0.L101. L 3. 422
FILTER OR CONTAINER : :
4. 12, P|LUS SAMPLE O_Laff.ﬂ 4, 12,
5. 13. FILTER OR 5, 13,
6. " CONTAINER TARE 0. L4071 6. ”
7. 5. samped. DO | Z . 1.
8. 16, 8. 16,
LIS 3720 9. I ‘V! Y p {22 1./05.3772 9.
2.105 3730 0. SAMPLE FILTER OR 2/05.3783 0.
21053727 . Fluﬁr\r‘zuol\:zsiziam,«mea conTaInERs 1053815 .
4. 12. PLUS SAMPLE 05 3782 41053783 2,
3. 13, FILTER OR 5.105.3 7 13.
6 14, conTainer TARE  1D5.3726 . 14,
7. 15, samee (0,009 [ 7. 15,
8. 16. 8. 16.
— :
1.95, B120. 9. ,L Wﬁ q%(d 1.95. 3138 9.
2.95 8120 o. gjmlgg CFILTER O 295.8139_ 10,
195,810 L FILTER OR CONTAINER e 295.8143 .
4, 12, PLS SAMPLE 95.8( 40 4 12,
5. 13, FILTER OR 5, 13,
6. 14, conanerTare 0. D120 14,
7. 15. sample (0020 7. 15.
8, 14. 8. 6.
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DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT

Completion Dates Requestor

1. 2, JN

Indicate by numoess in box Date Assigned
under Somp'e zoiumn,

a4 - %l\%:; Assigned to
AT

-~ ALL WEIGHTS IN GRAMS

TARE WEIGHT {/k q ) TARE + SAMPLE WEIGHT
1954382 9 Y Pt 1.95,9483 9.
2.95.93 2 10. . SAMPLE FILTEROR - 2.9 9479 o

:g 22 "U-,_ > NUMBER CONTAINER¥ 5}? 9482 1
L1 : FILTER OR CONTAINER 05,0/ 3 | LD -
4, 12, PLUS SAMPLE ’ﬁﬁ_ 4, 12,

- 5. 13. EILTER OR 5. 13.
6. 14, CONTAINER TARE 959394 "
7 15. SAMPLE 0, ( ) Qtﬁ—l 7. 15,
8 16. 8. 16,
P
¢ Loy /’% .
e, _ o % I L1} 1LLlAd
, ) SAMPLE FILTER OR )
i———{’i—t’a) :%————-—' NUMBER CONTAINER# ';"—%(%j'i,;,‘?— :-?———-———
= . (M Lte—————— FILTER OR CONTAINER ' L :
4. 2. PLUS SAMPLE _QM 4. blo ‘7/1{ 12,
5. 13. FILTER OR 5., LB 13.
6. 4, CONTAINER TARE Q_LQ(Q SY( b 2,88 14
7. 15. SAMPLE O‘ )J_z. 7. |!rzk 77 15,
8. 16, 8. 16,
1.259574 9. I t\‘w D_ ?}b .85 Qbllo 9.
SAMPLE FILTER OR .
2255227’52, :? NUMBER CONTAINERY igg%fg :?
== : FILTER OR CONTAINER — : :
1. 12, PILUS SAMPLE 5_% 4_ﬁ_<0_ﬁ-55- 2,
5. o 'S . FILTEROR 3. 13.
.. 14, CONTAINER TARE 5_____’2‘5-6757 6. 14,
7. 15, sampie O. DO A | 7. 15,
8. 16. 8. 16.
/'—
p
199 1070 9. J’\A/\‘ﬁ & Op/)é 1.98. /)0 b 9.
2,‘?8_ lof4  10. SAMPLE FILTER OR 2.9%, 110 10,
3'6'6' OBS 11, FILT;UgRBi:RONTAINER CZONTAQWE“ 192. 1106 1L
4.46. [O‘B"} 12, PLUS SAMPLE q . H b 4, 12,
5. 13. FILTER OR 5. 13.
5. 14, CONTAINER TARE 92 10871 6. ”
7, 15, sampee .00 11 7. 15,
8 16, 8. 16,
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DESICCATION OF sOLI

Commpletion Dates
1. 2,
3.

Indicate Ly numpess in box
under Sompe zotumn,

Ak
ST
© ALL WEIGHTS IN GRAMS

D SAMPLES TO CONSTANT WEIGHT

Requestor

JN

Assigned to

Date Asigned

TARE WEIGHT : TARE + SAMPLE WEIGHT
1102, 1760 9. Q"WQ‘)“ 207 102, 1933 9. '
2.[0Z. (770 0. . SAMPLE FILTER OR 2/02. 1925 .
NUMBE
3.10Z, (710 'L FILTERUORBCRONTAINER conAmRe 34021926 ).
4, 12, PLUS SAMPLE (02328 4. 12,
3. 13. FILTER OR 5. 13.
6. 14, CONTAINER TARE 07, 17671 Y "
7. 15, sampte 0. O [ (o] 7. 15.
8. 16. 8. 16,
LO.LBTH. % }:ﬁ S O5Y 0370 .
DL3TE 0. SAMPLE FILTER OR ]
2 b ;78— :] NUMBER CONTAINER ¥ z 2‘2?7'0 :?
— ~t———— FILTER OR CONTAINER s 2
4. 12, PLUS SAMPLE O.;‘Q_%__]_Q_ 4. 12.
5. 13. FILTER OR 3. 13.
6. 14, conTainerTARE Q3T 1 e,
5 5. sampLe O 7. 15,
8. 16. 8. 16.
(-_‘ - -
1102.9758 9. L w(,)a ﬂ, S/ 29797 .
2. _ SAMPLE FILTER OR 107.9¢ ]
; {%77"2?]5 :? NUMBER CONTAINER # z /DZ_ %é‘_)' :?
: ' FILTER OR CONTAINER 1.0498FA 1
4. 12. PLUS SAMPLE /QZil%? 40029791 2
5. 13, FILTER OR 5. 13.
5. 14, CONTAINER TARE Iw 6. 14.
7. 15, sameLe) Q032 2. 15.
8. 16. 8 16,
VT
G 55655 . w PSE 503 s
’ SAMPLE FILTER OR .
22((: ZZ% 1? NUMBERD CONTAINER # i;’é" ‘?gi,f%l :?
. . N . ya 4
R CONTA
90, sa0L 2 ';'LLJSE‘;SMPES INR V[ 59, 12,
5. 13, FILTER OR 5. 13,
6. 14. CONTAINER TARE m b, 14,
7. 15. sampee 0. 00177 7. 15,
8 16, 8. 16.
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DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT

Reqguestor

Completion Dates
JN

1, 2, -

Assigned to

; 4 PbH
Date Assigned

Indicate Ly numbers in box
under Samp’e coiumn,

o

. ALL WEIGHTS IN GRAMS

TARE WEIGHT @ML 7 > TARE + SAMPLE WEIGHT
1.97 2857 9 ) 1.&7,%/‘?@ 9.
2.9, 8843 10 s SAMPLE CQLTTE:I oy 2.97. 9188 .
147 88Hb 1! 347.92192_ 1.
e FILTER OR CONTAINER

4 12, PLUS SAMPLE ﬂ‘?_f‘?_é 4. 12.
5. 13, FILTER OR 5. 13.
6. 14. CONTAINER TARE 881-,7 6. 14,
7. 15, SAMPLEQ, 0 3 45 7. 15.
8. 16. 8. 16,
1.0.63729 % @#’ ?/ 05)/ L0.LBLE o
2.0 i \ 10. SAMPLE FILTER OR 2.0. -1

D63& N UMBER CONTAINER# ko141
3.p. 63799 . 3.0 6871 .

FILTER OR CONTAINER O L8| -
4 12, PLUS SAMPLE J LD 1 4, 12,
5. 13. FILTER OR o 5. 13.
5. 14, CONTAINER TARE L3580 6. 14,
7. 15, SAMPLEO-Oﬂq ( 7. 15,
8. 16, 8. 16.
2(00.1330_ 0. i‘ALwBLEER cgerTTE:ngRo 2, /0D. 8] 10.
31001332 11, 3.100. /80 'L
FILTER OR CONTAlNER/O e
4,(00.133% 2 PLUS SAMPLE __CLM- / . (818 2.
5. 13, FILTER OR 5, 13,
5. 14, CONTAINER TARE IQ_Q-_Bis 6. 14,
7. 15, SAMPLEO .!248' 7. 13,
8. 16. 8. 16.
=
1.9% 3325 9. J- ny? Z6.D LBIHY s
228, 3341 10, sampLe FUEROR  2.9%.334% o,
NUMBER ONTAINER# A

249, 3515 1. FILTER OR CONTAINERG_I&'C 2% 4R 2983346 1.
443 35"(( 12, PLUS SAMPLE 4, 12,
5. 13, FILTER OR : 5. 13,
b, 14. CONTAINER TARE qB__i_a’g 5 6. 14
7. 15, SAMPLE ()« 000 7. 15.
8. 16, B, 16,
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DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT

Requestor

Completion Dotes
JN

1. y
% %ﬂ- — © Assigned to

3. 4 .
Date Assigned

Indicate b+ Aumoe:s | im DOX
under Somz'e o umn,

ALL WEIGHTS IN GRAMS

TARE WEIGHT @/J(A 3 L TARE + SAMPLE WEIGHT

LI03 )kl % 67 e 1.J03, 1823 9.
2103158 0. . SAMPLE FILTER OR 2.103. 18623 10,
3—‘0—1%5 . NUMBER CONTAINERY 3~ 2~ (276, 1)
——‘-Qi—'——' * L FILTER OR CONTAINER - - -

4, 12. PLUS SAMPLE /03’?)2»‘1 4, 12,

3 13. FILTER OR - 3 13.

6. 4. CONTAINER TARE [03. 158 & "

7. 5. sampee 0. 016G 1. 15

8. 16. 8. 16,
1.0.pb352 9. F,(M “" O\I(O 1.0.6]48 o
106352 1 S TGk, MBS B

D b3 n.

3:0.6I52 FILTER OR CONTAINER 0 (0—7 39_ 2067027 1L

4, 12, PLUS SAMPLE . 4.0 6733 2.

5. 13. FILTER OR 5001306 3

5. s, e anerTare (- 35Z e

7. 15, SAMPLE -2 7 15.

B. 16. O 16.
1.100.7L2A 9. —LW o é 1001,
2.(00,710% 10. SAMPLE FILTER OR 2./00.?0‘?0 10.

NUMBER CONTAINER#

1.100.7707 L. FILTER OR CONTAINER 100, B0 1L
4,100,712 12 PLUS SAMPLE ,00'8)\05 4.[00.BIOL 12

3 13, FILTER OR 5.000- 5108 13

b, 14, CONTAINER TARE |(_)_Q_._7._]—Q-j b, 14,

7. 15, sampte 0, 0 _’f] b 7. 15,

8. 16. 8. 16,

—

196,344 9. N Vi T [77 3z .
296 32077 0. SAMPLE FILTER OR 2.9%. 3 .

5—2—(0 3;2’2( 1? NUMBER CONTAINER # :’—QL’L’ 0 32 226 :c:_________..
- r 3 N p . 3 l. + -
963215 2. FILTER OR CONTAINER 9L 32B 493214 2 —
5. 13. FILTER OR S.q{n.34'7 13,

6. 14, CONTAINER TARE cue. 57—_ IL 6. 14,

7. 15, sampLe (0. QQQ(, 7. 15,

8, 16. 8. 16.

A-11
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3, 9
SAMPLE

90k

2_&@_3251‘-' 10, NUMSER
Tqp, 3050 e FILTER OR CONTAINER 9, '
‘ﬂ"'_‘_______/:__ 2, PLUS SAMPLE QUp.3222 : .

e FILTER OR b 2031 6‘ 14

CONTA\NERTARE k.25 = 2 E: b, ‘_-————-'”""5'
SAMPLEQ_-__,Q.-—-—-—' 1" ‘-:--"""""
._..______,...---""'"

5.
_ Vo

0. 9.
2()&2360 0. — R
3__9___&.3’-"-'-7—- w. TERORCONTA\NER 0. .
2, ‘:’\\‘.-US SAMPLE 'M— ;) L8
0.L344 Dol

6
S ‘- FME:‘S :«\ERTARE
CONTA!

Y R—
SAMPLEO/.QﬁU—&

by "

1101 300, 9. mﬁp’/ ‘mm OR 2.0l 0% '
ugi‘w 0. — TUMBER CONTAINER?® 3 1] [ 01 ‘e
FILTER OR CONTA\NER (D\. (D O’{
5, 13. —

3.30\- \z:‘l:] 1.
200 200 12 bLUS SAMPLE
3 — FILTER OR
= ‘ L ONTAINER TARE \Q’\_;_\,___l.‘?)—-—\—- 6. \45. ,
g AMPLE . !)5259 7. 15,
8, 6.

I I
7 5,

M {(é ) 1105050 %
1105.0513 SAMPLE FILTER OR 2 J05. 0004 &
Vo NUMBER CONTAINERE 1,105.0350- Ve —
oraner |05 098! 05068k 't

210509\

3.105.05! W — EILTER OR €

I 2 BLUS SAMPLE 5
13, gILTER OR \ 14,

B ‘T""—’# CONTA\NERTARE \Q,S_«_Q% be " ";""‘
P SAMPLE _Q,QDL 78_-:";"'_ "'.'

b. —
8. —_— ‘_é_______----"‘"_-
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APPENDIX B



pigital Thermometers calibration

'oq! —’:' ’-—laS“r).Yl'frf'

pate: [[- 30 -89 e
Iastrument: "'rh&(mocoup'e \hermome,‘l?.f'

calibrator Temperature Digital Thermonmeter pDifference
50 47
L
100
250 CI1
300 250
350 300
400 349
450
B 20
550
650 546
700 591
750
800 L 4%
850 A1
900 =147
950 10
1000 8‘\6
16
Q48
a9
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APPENDIX C
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Nomenclature

Pb Barometric‘Pressure, in. Hg.

Pm Average Orifice Pressure Drop, in. Hg.

T Average Dry Gas Meter Temperature, °F.

vrn Volume of Dry Gas Sampled at Meter Conditions, ft3

vmstd Volume of Dry Gas Sampled at Standard Conditions (]), ft3

v, Total H,0 Collected in Impingers and Silica Gel, ml

v"std Volume of Water Vapor Collected at Standard Conditions (]), ft3

IM Percent Moisture in Stack Gas, by Volume
Mole Fraction Dry Stack Gas

2 Percent Coz_by volume, dry
102 Percent 02 by volume, dry

%C0 Percent CO by volume, dry
%N, Percent N, by volume, dry

Molecutar Weight of Dry Stack Gas, gm/gm-mole

MW
[ Molecular Weight of Wet Stack Gas, gm/gm-mole
Md Molecular Weight of Chemical

c
Cp Pitot Tube Coefficient ‘
Ps Stack Gas Pressure, in. Hg., absolute

PPM Parts per million
Ts Stack Gas Temperature, Of
Ts Average Stack Gas Temperature, °F

0
std Standard Tgmperature. _F




-%EA

velocity head, in. uzo

Average Stack Gas Velocity, Stack Conditions, ft/sec

Stack Area, ftz.

Stack Gas E]ow Rate at Standard Conditions (1). dry ftalmin
Stack gas flow rate at stack conditions, ft3/m1n

Net time of test min,

. Sampling nozzle diameter, in.

percent isokinetic
particulate collected in probe, cyclone and filter, mg.

Total particulate collected mg.
percent of particulate caught in impingers

Particulate concentrations at standard conditions (1). dry, based
on probe, cyclone and fi1ter catch, GRS/SOCF

Particu1ate;concentration at standard cond{tions (1). dry based on
total catch, GRS/SODCF

particulate emission rate, based on probe, cyclone and filter catch,
1bs/hr

particulate emission rates based on total particu1ate catch, 1bs/hr
Unit process rate

Particulate emission rate on a process basis, probe, cyclone and
f{1ter catch ‘

particylate emission rate on & process basis, total catch

percent excess air in stack gas




Lalculations

1. Volume of water vapor at standard conditions (1)

, - 460 + Tstd
sztd 00267 X 7 X Vie

2. Volume of dry gas sampled at standard conditions (1)
.y ¥Ym (Pb + Pm
v = 17.64 X _({_1_;
Moy g m + 460

3. Percent moisture in stack gas by volume

_100 X V
M Ystd
v v

"std ¥ Mstd
4. Mole fraction dry stack gas

Ms = 100- b
100

5. Molecular weight of dry stack gas (gm/gm - Mole)
_Hw = [(z CO2 X .44) + (% 02 X ,32) + (% N, X .28) + (% CO x .28) +

d
(% Additional x MW of 'A'dd'ltiona'l)]
Gas Gas

6. Mole:u}ar weight of wet stack gas (gm/gm - Mole)
MV = (18 x Bwo) + [(1 - Bwo) X MNd]

7. Stack gas velocity at stack conditions (2), (ft/sec)

V = 85.49 X CP X Vap X V(Ts + 460)

8. Stack gas volumetric flow rate at stack -conditions
Qa = Vs X As X 60
9. Stack gas volumetric flow rate at standard qond1t1ons (1)

- 528 ' Ps -
Qs'Qa X0+ 1= X—zﬂz— X (1.00 -~ Bwo)




10.

11.

12,

13.

14.

15.

16.

|
~1
.

(1)
(2)

X.0945

Percent isokinetic %I = (Ts + 460) X Vmstd
Ps x Vs x AN x Tt x (1-Bwo)

particulate concentrations at stﬁndard conditions (1), dry, based on probe,

cyclone and filter catch

Csf = MF X 15.43
mstd X

Particulate concentration at standard conditions (1), dry, based on total
catch '

Cst = Mt_X 15.43
mstd X

particulate emission rate, based on probe, cyclone, and filter catch

Ef = MF X 60 X
Z54000 x ISm(std))

Particulate emission rate, based on total catch

.,
-

Et = Mt X 60 X
54000 x (vm(std))

particulate emission rate on a process basts, probe, cyclone, and filter
catch _

PFf = :ﬂ
u

Particulate emission rate on a-process basis, total catch
PE, = &
=

‘U

particulate emission rate, part per million

PPM = M, , 863.3
Metd (c)

Standard conditions: 68°, 29.92 "Hg

VMPS X (Ts + 460) is determined by averaging the square root of the
product of the velocity head (APS) and-the absolute
stack temperature (Ts + 460) for each individual point
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ISOKINETIC DATA SHEET*

INSTALLATION: & A / &m[& Yoe \/;A/ d( DATE: Oed. 9, /987
#% #-‘3 S{Ac,é RUN NO. A

hx2|h-4 7(’(
FROM FIELD DATA SHEET 3 Saanks JM\Z pILY Y|

Cp=0.83 ’(S= 3 A[/j:',ﬁi TN, - 98965 C o =29.02 (Aﬁ)os =
6=_[Z§_Tm=5>q Ay = aQQC)lA Ym = 7} 3__8 stat=“0.,22 AH = 638

FROM PHYSICAL SCIENCE:

Ve=_ 36 M=~ scop=_ O  50,-2099 sny- ., sc0-_ O

PRESSURE CAL CULATIONS:

LocaTION: s

0. 62

Pm=le+13 (,2303 )+(O‘i§' )=29-0Lm.ﬂg

-29.03 L FOI;?" ). 2900 H, /

+
13.6

DRY GAS VOLUME:

TS Vara By 1765 (18,965 ) (098 ) (2306 ) . 8595 cof
- Ta (sD9 )

_\/“q“: 0.0470) x\,, = 0.6407x 3¢ - /49

MOISTURE CONTENT:

Boo Vv WIAR _0.019
T Ve, Ve, QLS )

*Standard Temperature, 68°F (528°R)
*Standard Pressure, 29.92 in. Hg




ISOKINETIC DATA SHEET*
(continued)

INSTALLATION: DATE:

LOCATION: RUN NO.

STACK GAS MOLECULAR WEIGHT;

M, = (1 - B,) [044 (%CO;) + 0.32 (%0,) + 028 (%N, + %CO)] + 18B,,

G. 700 22.78
= (0-931 y[0d4d( O ) + 0.32(20.94 ) +0.28( Q1.6 ) +18(0, 018 )
= M Ib/Ib mole wet 2-% 4g

STACK GAS VELOCITY:

V. =8548 C (AP%) T, 5
s“' : ? avg (P M ) "
G%.R20

) (533 )
8548 (.83 )()32; ((23‘01 ) (29.2¢ ))0‘5

ﬁ ft/sec

STACK GAS FLOW RATE:

2508
63,529 (1 - BW)(V )<As) ®) 3529 (0.981 ) (S )(47 (2301

&= (833 )
| 990 oot @ Jse%w |
8<92¢7 22
PERCENT ISOKINETIC:

00945 (T) (V,,)

" OV, P, A, (-B),,

_ Lo 533 ) (RS9S) | 43224
(175 ){A300 ) (6omas ) (0.98 )@@” 70.6 (

- 953 & SS£

*Standard Temperature, 68°F (528°R)
*Standard Pressure, 29.92 in. Hg






