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1.0 INTRODUCTION

At the request of BAnheuser Busch, Inc., St Louis, Missouri,
Western Environmental Services (WES) conducted a compliance test
at Eagle Snacks, Visalia, California. The testing consisted of
collecting and analyzing particulate samples from the continuous
tortilla fryer line #1. The testing was performed on October 20 &
21, 1992 to provide compliance test data for the San Joaquin Valley

Unified Air Pollution Control District.

Triplicate particulate tests were performed at a single
‘location, the stack exhaust of the continuous tortilla fryer line
#1. The particulate tests were conducted by using EPA Method 5.1.

The unit produces tortilla chips for human consumption. The

continuous tortilla fryer vents exhaust directly to the stack.

The following sections will be presented in this report:
Summary of Results, Site Description, Sampling and Analytical
Procedures, OQuality Assurance, and Appendices. The appendices
contain the Field and Laboratory data sheets, Gas Calibration

Information, Sample Calculations, and Process Data.




2.0 SUMMARY OF RESULTS

2.] Discussion of Results

Tables 2.1 and 2.2 show the test results., Table 2.1 presents
the particulate sampling results while Table 2.2 shows the
particulate analytical results.

The results are summarized below.
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Test Process Qutput Particulates
& #/Hr Concentration Emission Rate
Grs/SDCF #/Hr #/ton
of product
Tortilla Line #1
1 1106 0.0115 0.17¢6¢ 0.318
2 1106 0.0112 0.176 0.318
3 1374 0.0133 0.198 0.288
Average 1195 0.0120 0.183 0.307

—--—-----————------..————-----—-—.-—_-———____--._—.-.—-.-—————-n———-——--l

2.2 Quality Assurance

The particulate sampling train was checked for leaks prior to
and after each test. The sampling equipment was calibrated
according to the Quality Assurance HKandbook for Air Pollution

Measurement Systems.




TABLE 2.1 PARTICULATE SAMPLING

SITE: EAGLE SNACKS
UNIT: TORTILLA LINE #1
DATE: OCTOBER 20 & 21, 1992

Baromatric Pressure “Hg 29.85
Static Pressure "H20 0.09
CcO2 % 0.01
02 % 20.90
N2 % ‘ 79.09
CO ppm 0
Stack Diameter ” 18
Stack Temperature F 178
Stack Pressure "Hg 29.86

Sample Volume F13 75.769
Meter F 74
Nozzle Dia * 0.27
Time Min 180
Points 24
Pitot Tube Factor cp 0.85
Orfice Press “H20 0.64
Condensate mls 217
Velocity Pressure "H20 0.131
Meter Calibration 1.019

Water Vapor SDCF 10.214
Gas Sampled SDCF 76.252
Moisture % ‘ 11.81
Molecular Weight Dry 28.84
Molecular Weight Wet 27.56
Gas Velocity Ft/Sec 23.16
Flow Rate ACFM 2456
Flow Rate DSCFM 1788
Isokinetice % 105.3

29.85
0.09
0.01

20.90

79.09

18
179
29.86

78.770

0.27
180
24
0.85
0.65
198
0.135
1.019

9.320
76.412
10.87
28.84
27.66
23.49
2490
1830
103.2

29.85
0.09
0.01

20.90

79.09

18
181
29.86

68.607
74
0.27
180
24
0.85
0.51
201
0.1286
1.019

29.85
0.09
0.01

20.90

79.09
0.00

18.00

179.33

29.86

74.382
80.67
0.27
180.00
24.00
0.85
0.60
205.33
0.180
1.019

9.461
69.022
12.05
28.84
27.53
22.69
2406
1739
98.1

9.67
73.90
11.58
28.84
27.58
23.11

2450

1786

102.19




TABLE 2.2 PARTICULATE ANALYSIS

SITE: EAGLE SNACKS
UNIT: TORTILLA LINE #1
DATE: OCTOBER 20 & 21, 1992

FRONT HALF
Probe mg
Filter mg
Blanks mg
Subtotal mg

BACK HALF
Impingers Inorg mg
Impingers Org mg
Blank mg

Subtotal myg

Total Weight Gain mg

" FRONT HALF
Grs/SDCF
Lbs/Hr

BACK HALF
Gre/SDCF
Lbs/Hr

Grs/SDCF
Lbs/Hrs

L—

30.8
9.1
1.5

38.4

16.5
" 8.5
1.5
18.5
56.9

0.0078

0.119

0.0037
0.057

36.7
9.2
3.5

42.4

12.6
2.0
1.6

13.1

55.5

39.2
13.4

3.5
49.1

9.7
2.2
1.6
10.4
£9.5

35.57
10.57

2.83
43.30

12.93
2.57
1.50

14.00

. 57.30

0.0086
0.134

0.0026
0.041

0.0110

0.163

0.0023
0.035

0.0091
0.139

0.0029
0.044

0.0115
0.176

0.0112
0.176

0.0133
0.198

0.0120
0.183




3.0 SITE DESCRIETION

3.1 Tortilla Fryer Line #1

Samples were collected from a 18" diameter vertical stack
located on the roof. The sampling ports are located at 90 degrees
of each other on the same horizontal plane. Figure 3.1 is the site

diagram while Figure 3.2 presents the traverse point location.
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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."

4.2 Particulate Sampling and Analysis

Triplicate EPA Method 5.1 particulate samples were collected
at the stack exhaust of tortilla line #1.

The sampling train consisted of a glass nozzle, glass probe,
heated flex line, heated four inch filter, three 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. The fourth contained
silica gel to protect the pump. Figure 4.1 depicts the sampling

train.

After assembling the sampling train, it was checked for leaks
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
on each traverse. The velocity measurements were made at individual
traverse points using a Type "s" pitot tube connected to an
inelined manometer with divisions measuring 0.02 inches of water.
The stack temperature was measured by using a Type K thermocouple

wire attached to a calibrated digital readout.
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Upon completion of each test, the sampling train was checked
for leaks before disassembling the sampling system. The nozzle and
the probe were removed from the traim The probe was rinsed and
brushed with a nylon brush on a stainless steel handle. The probe
and nozzle were rinsed with acetone. The rinses were placed into
a 950 milliliter amber glass bottle. The bottle was labeled and

retained for analysis.

The impinger solutions were re-measuredland 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 5.1

calculations.




4.3 Inorganic Gas Determination -

puring each particulate test, gaseous samples from the stack
were sampled and analyzed for carbon dioxide and oxygen. Bag
samples were collected and analyzed with a continuous monitoring
system. The CEM system consisted of a Horiba PIR 2000 carbon
dioxide gas analyzer and a Teledyne electrochemical oXxygen

analyzer.

The instruments were zeroed and spanned prior to and after the

sampling period.




5.0 QUALITY ASSURANCE

£ 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, "Quality Assurance Handbook for Air Poliution
Measurement Systems, Volume III, Stationary Source Specific Methods
(EPA-600/4-77-0278). '
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DATE

SAMPLING LOCATION —tortUa /idle fr&\‘

INSIDE OF FAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE A)

INSIDE OF NEAR WALL TO

D"

OUTSIDE OF NIPPLE, (DISTANCE B) g

iTACK 1.D., (DISTANCE A - DISTANCE B)
NEAREST UPSTREAM DISTURBANCE <

\;% o
A\

[- N

.33 dd

z

=
(N
—
)

r(‘
G
A\

R —

NEAREST DOWNSTREAM DISTURBANCE _ 72~ =< _ 400 dd
SALCULATOR SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK LD. STACK 1.D. (TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
' .02 18" 0.8 ag" 0.50"
z 0Ok . 2\ . 21"
3 13 2.12 Z2"
+ 177 319 219"
5 250 H.50 H4.50"
b 35 s (o "
7 LA 11.9549 1{.89°"
& IS0 2. 50 13-30"
9q 823 14t &1 1<+ A1
o 882 5. 88 \S. 88"
i .933 b, 79 W, 79"
17 979 17, L, 2 \1.50"_
+ (Dun) 232 A-1
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FIELD DATA REDUCTION

SITE: EAGLE SNACKS

DATE: OCTOBER 20, 1992

UNIT: TORTILLA LINE #1

TEST: PART. #1 -

GAS METER  VELOCITY SQUARE ORIFICE PRESSURE STACK DRY GAS METER

READING HEAD ROOT DELTA H TEMPERATURE TEMPERATURE
“North 725.900 0.120 0.346410 0.59 177 58 58
801.669 0.130  0.360555 0.64 174 62 58
--------- . 0.130 0.360555 0.64 172 64 58
75.769 0.140 0.374165 0.71 161 67 59
0.150 0.387298 0.77 156 68 60
(DIFFERENCE)  0.150 0.387298 0.76 165 7 61
0.150  0.387298 0.74 185 7 63
0.135 0.367423 0.67 180 73 63
0.125 0.353553 0.62 180 73 64
0.125  0.353553 0.62 181 T4 65
0.120 0.346410 0.59 184 77 67
0.130 0.360555 0.65 183 79 69
East 0.135 0.367423 0.63 182 76 72
0.130 0.360555 0.6 178 81 73
0.125 0.353553 0.58 180 81 73
0.130  0.360555 0.61 161 82 74
0.135 0.367423 0.63 184 84 76
0.150 0.387298 0.70 184 85 77
0.130 0.360555 0.61 181 86 78
0.130 0.360555 0.63 164 87 79
0.125 0.353553 0.59 180 89 80
0.120  0.346410 0.57 182 90 81
0.120 0.346410 0.57 183 91 83
0.120 0.346410 0.57 183 92 84

AVERAGE
--------- SQUARED

AVERAGES 0.362324 0.131 0.64 178 74




FIELD DATA REDUCTION

SITE: EAGLE SNACKS

DATE: OCTOBER 20, 1992

UNIT: TORTILLA LINE #1 -
TEST: PART. #2

GAS METER  VELOCITY SQUARE ORIFICE PRESSURE STACK DRY GAS METER
READING HEAD ROOT DELTA H TEMPERATURE TEMPERATURE
North 802.000 0.140 0.374165 0.67 170 84 84
880.770 0.145 0.380788 0.72 153 88 86
--------- 0.140 0.374165 0.70 152 90 86
78.770 0.140 0,374165 0.70 151 93 87
0.145 0.380788 0.70 177 95 87
(DIFFERENCE)  0.150 0,387298 0.72 182 95 88
0.145 0.380788 0.69 183 96 88
0.130 0.360555 : 0.62 182 97 89
0.125 0.353553 0.60 183 98 90
0.130 0.360555 0.62 183 99 91
0.125 0.353553 0.60 183 98 91
0.120 0.346410 0.58 183 99 92
fast 0.140 0.374165 0.67 183 97 92
0.140 0.374165 0.67 184 100 9
0.135 0.367423 0.58 184 100 94
0.150 0.387298 0.72 185 100 94
0.160 0.400000 0.77 185 98 92
0.160 0.400000 0.77 185 99 93
0.140 0.374165 0.67 185 100 93
0.120 0.346410 0.58 183 101 93
0.115 0.339116 0.55 184 99 93
0.130 0.360555 0.63 184 101 94
0.110 0.331662 0.53 188 101 94
0.120 0.346410 0.58 185 100 94
 AVERAGE
--------- SQUARED

AVERAGES 0.367840 0.135 0.65 179 94




FIELD DATA REDUCTION

SITE: EAGLE SNACKS

DATE: OCTOBER 21, 1992

UNIT: TORTILLA LINE 41

TEST: PART. 43 -

GAS METER  VELOCITY SQUARE ORIFICE PRESSURE STACK DRY QAS METER

READING HEAD ROOT DELTA H TEMPERATURE TEMPERATURE
North 887.300 0.120 0.346410 0.48 176 64 b4
955.907 0.115 0.339116 0.46 178 65 64
--------- 0.120 0.3456410 0.48 180 68 64
68,607 0.125 0.353553 0.50 178 70 65
zzzz2zzEs 0.130 0.360555 ' 0.52 181 1 65
(DIFFERENCE)  0.130 0.360555 0.52 182 73 66
0.130 0.360555 0.53 181 74 67
0.120 0.346410 0.49 181 75 68
0.115 0.339116 0.47 180 76 69
0.120 0.346410 0.49 180 76 69
0.120 0.346410 0.50 181 79 1
0.120 0.346410 0.50 181 79 72
East 0.135 0.367423 0.55 178 77 72
0.140 0.374165 0.57 177 78 72
0.135 0.367423 0.55 179 78 72
0.135 0.367423 0.55 180 78 73
0.135 0.367423 0.55 181 78 73
0.140 0.374165 0.57 182 79 74
0.130 0.360555 0.53 183 80 74
0.125 0.353553 0.51 182 81 75
0.120 0.346410 0.49 183 82 76
0.115 0.33911¢6 0.47 184 84 77
0.120 0.346410 0.49 183 85 78
0.115 0.339116 0.47 184 86 80

AVERAGE
--------- SQUARED

AVERAGES 0.353962 0.125 0.51 181 74




DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT

gpo\\e_ ‘SAO\C\QQ

“Tod\\ow Lile
Pock. =\

ALL WEIGHTS IN GRAMS

Completion Dates

. 2

A

Indicate b numbders in tox

under Somp'e cotumn,

Requestor

JN

Assigned to

Date Assigned

L

TARE + SAMPLE WEIGHT

TARE WEIGHT -
1. 24 9. Pfo\o.z, (61 \ 1. 977,?4@/ 9.
2 10, . SAMPLE FILTER OR 2. 10.
% o NUMBER CONTAINERK - ;';’ f‘égé”
: FILTER OR CONTAINER 22‘-}8
4 12, PLUS SAMPLE ﬂ 497. 825/ 2.
5. 13. FILTER OR 5 5. 13.
3 14, CONTAINER TARE M é 14.
7 15, SAMPLE (Q, 306 7 15,
8 16. 8 16,
. O.3547 9. C\\\'e/r 3,22 0.3L40 .
D.35Y ] SAMPLE FILTER OR
2 NUMBER COMTAINERE = 0-3¢37 10
3.0.3547 1, 30,3639 .
FILTER OR CONTAINER 0

4. 12, PLUS SAMPLE . .ﬂaﬁ& 4, 12,
3 13. FILTER OR g 5. 13.
6. . CONTAINER TARE 03547 "
7 15, SAMPLE QQOﬂ( 7. 15.
8 16. 8, 16.
L. /00.437% . tI;uf>tI: 201 L /009058 0.
2./00. B8 E M0, SAMPL FILTER OR S DS

/ % ?‘/ NUMBER CONTAINERVW Z M & 0]0
1./00. 988711, FILTER OR CONTAINER 1) 3 3 'L
4. 12, PLUS SAMPLE ,00(.70_4(:? 4, /00, 9£j712
3. 13, FILTER OR 3. 13.
&, 14, CONTAINER TARE __[wgl 6. 14,
7. 15, samee 0.0 7. 15,
8. 16. 8. 16.

\.J00, /338 9.

jm_() ®)

2. |

. /&0, /36’7 9

2./00. /33 & 0.

3.700. ]335 .

4, 12,
5 13.
6. 14,
7 15,
8 16.

SAMPLE
NUMBE

FILTER OR CONTAINER
PLUS SAMPLE

FILTER OR
CONTAINER TARE

FILTER OR
CONTAINER#

[00, 1377-

100./337 °

SAMPLE QQ_Q 65 -

2./00- /375 10,
3./00- }36F 1.

4./00+ 12,

13,
6. 14,
7 15.
8 16.




DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT

Completion Dates
1, 2. o
3, 4, _

Indicate Ly numidess in box
under Samp'e zotumn,

—

\e S!&O\Q\(S

Rord .+ 2.

ALL WEIGHTS IN GRAMS

Requestor

JN

Assigned to

Date Assigned

TARE + SAMPLE WEIGHT

TARE WEIGHT N

1. 7%, 3345 9. Fﬁ)klm 22\ 1.94.3746 9.

99 23 _ ., SAMPLE FILTER OR 2.9%. 37/4 0.
2 675; ?gj; :?-*“—— NUMBER CONTAINERK 2 ;g 377/‘}/ .,

AL : FILTER OR CONTAINER 5 :
4 12, PLUS SAMPLE _‘{,8,37}_4’ .98, 37/ 2.
5. 13, FILTER OR 5. 13.
6. 14, CONTAINER TARE 6. 14,
7. 15. SAMPLE 7. 15,
8. 16. 8. 16.
1.0.3509 9. F\ \'LM' 2,225 10,2602 9.
2.0.3570 10, SAMPLE FILTER OR 2.0, 3¢ 00 1o.
20,3503 L. FlLTENRLé)NF\{BERONTAINER CONmt 1.0.3600 11,
4, 12, PLUS SAMPLE 0.%60 | 4. 12.
3 13. FILTER OR 3. 13.
6. 4. CONTAINER TARE 350 6. 14,
7. 5. samele 0.Q09Z- 7. 15,
8. 16. 8. 16,
1./02.93/8 5. _\_Mlp 1 231 1. /103.935°9 9.

‘ SAMPLE FILTER OR 2 925
2'_/0‘2'%2;\1/ 19. NUMBER CONTAINER# 2./0X ?3'/5: 12.
3./02,9R/F 1. FILTER OR CONTAI 3. /O0R F3%2,
NER

. 12, PLUS SAMPLE 102,935 /04,9248 12
5. 13, FILTER OR 3. 13
5. 14, CONTAINER TARE Z’___MQ : ?? /? 6. 14.
7 15, sampie Q, Q120 7. 15.
8. 16. 8. 16.
9. 2537 5. Lm0 O 24 ) 19625555
2.94 ., 2530 0. SAMPLE FILTER OR 2. L2554 0.
; 74 ’,z,gg :? NUMBER CONTAINERY g/é 2?57,2:]
. [ N . s , .
., ASAF . . ;
. PSS Q2549 Fp 53T
5 13, FILTER OR SDA-E 13.
6. 14, CONTAINER TARE M? 6. 14,
7. 15. SAMPLE. 0.0020 7. 15.
8, 16. 8. 16.




DESICCATION OF SOLID SAMPLES TO CONSTANT WEIGHT

Completion Dates
1. 2,

. 4

Indicate Lo numbers in box

under Somg e column,

E \6‘. SI\KD\C\C‘S,
%M\a Lile
tard.® 3

ALL WEIGHTS IN GRAMS

Requestor

JN

Assigned to

Data Assigned

TARE WEIGHT

=

TARE + SAMPLE WEIGHT

1. Jod. 29086 .. Prc: : 25| . L0, /437 9.
2. /00. 2088 0. -+ SAMPLE FILTER OR 2./ 0.
; y o NUMBER CONTAINER¥ 102 0‘753, :‘
3.LOO-R)ZO ") EiLTER OR CONTAINER 15 ML P SE—
4, 12, PLUS SAMPLE (00425 . 4100 [ 212
5. 13. FILTER OR 5. . 13.
6. 4. CONTAINER TARE _,ZM/ 6. 14,
7. 15. sameie 0.039Z.. 7. 15.
8, 16. : 8. 16.
L 0-3493 . i L, 3224  1L0.3636 s
2.0, 3493 0. E\IAU,‘:APEli-éER FILTER OR 2.0. 3620 1.
FILTER OR CONTAINER z :
4. 12, PLUS SAMPLE 0.3627 4 12,
5. 13, FILTER OR 5. 13,
.. 14, CONTAINER TARE ©-3993 14
7. 5. samete (), 0134 7. 15,
8. 16. 8. 16.
1995046 9. Tup o 206, ‘ 1.9, 5/33 .
2950371 0. SAMPLEY FILTER OR 299, 11O 10
oq 40 NUMBER CONTAINER# .
H S0 M. FILTER OR CONTAINER | 2, 2 33925141 .
4, 12. PLUS SAMPLE 96],5“[30 4, 12,
5. 13, FILTER OR 2 13.
6. 14, CONTAINER TARE D0 6. 14,
7. 15, samete 0, 0097 7. 15,
8 6. 8. 16.
1?}?6’({;7} 9. _Lwnlo O 27| 1. 98- 9,
2.9%, 8 (3o, SAMPLE FILTER OR 2.9%, 9h9/ 10
/ . NUMBER V7R :
174 3065 1\, FILTER OR CONTAINER CONTA’INE“ 398, 692 1.
. .79 f09A
4 12. PLUS SAMPLE 74 8o90 4 12,
5: 13. FILTER OR g 3. 13.
6. 14, CONTAINER TARE 5 5 éég 6. 14,
7. 15. sampLe ¢ /@ﬂj/ 7. 15,
B. 16. ' 8. 16.
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WESTERN ENVIRONMENTAL SERVICES

APPENDIX B
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WESTERN ENVIRONMENTAL SERVICES

APPENDIX C




%$CO
%$C0,
%EA

WESTERN ENVIRONMENTAL SERVICES

NOMENCLATURE

Percent CO by volume, dry

Percent CO, by volume, dry

Percent excess air in stack gas

Percent Isokinetic

Percent Moisture in Stack Gas, by Volume
Percent Ny by volume, dry .

Percent 0y by volume, dry

Stack Area, £t2

Pitot Tube Coefficient

Particulate concentrations at standard conditions (U, dry,
based on probe, cyclone and filter catch, GRS/SDCF

Particulate concentration at standard conditions “), dry.
based on total catch, GRS/SDCF

Sampling nozzle diameter, in.

Particulate emission rate, based on probe, cyclone and filter
catch, lbs/hr

Particulate emission rates based on total particulate catch,
lbs/hr

Percent of particulate caught in impingers

Mole Fraction Dry Stack Gas

Particulate collected in probe, cyclone and filter, mg.
Total particulate collected mg.

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

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

Velocity head, in. H,0

Barometric Pressure, in. Hg.

Particulate emission rate on a process basis, probe, cyclone
and filter catch

Particulate emission rate on a process basis, Total catch

Average Orifice Pressure Drop, in. Hg.




Wstd

WESTERN ENVIRONMENTAL SERVICES

NOMENCLATURE
(CONT)

Parts per million

Stack Gas Pressure, in. Hg., absolute

Unit process rate

Stack Gas Flow Rate at Stack Conditions, fts/min

Stack Gas Flow Rate at Standard Conditions (”, dfy ft3/min
Average Dry Gas Meter Temperature, op.

Stack Gas Temperature, °F '

Average Stack Gas Temperature, op

Standard Temperature, °F

Net time of test min.

Volume of Dry Gas Sampled at Meter Conditions, £t3

Volume of Dry Gas Sampled at Standard Conditions (1), ¢l
Average Stack Gas Velocity, Stack Conditions, ft/sec

Total Hy0 Collected in Impingers and Silica Gel, ml
Volume of Water Vapor Collected at Standard Conditions (”, £43




WESTERN ENVIRONMENTAL SERVICES

CALCULATIONS

Volume of water vapor at standard conditions (1)
460 + Tgiq
v, = .00267 % 2 * Ve
std 29.92

Volume of dry gas sampled at standard conditions (1)

_ v, (P, + P)
V. = 17.64 *
std (T, + 460)

Percent moisture in stack gas by volume.

100 * Vv,
std

' + Vv
Wstd td

Mole fraction dry stack gas.

100 - %M

M, =

100
Molecular weight of dry stack gas (gm/gm - Mole)

MWy = [(% CO, * .44) + (% 0, * .32) + (% Ny * .28) + (% Cco * ,28) +
(% Additional Gas * MW of Additional Gas)]

Molecular weight of wet stack gas (gm/gm - Mole)
MW + (18 * Bwo) + [(1-Bwo) * MWq]
Stack gas velocity at stack conditions (N, (ft/sec)

\[(TS + 460)
V, = 85.49 % CP * '\/.\AP *

5 *
Ms Ps

Stack gas volumetric flow rate at stack conditions.

Q, = Vg ¥ Ay * 60 o




10.

11,

12.

13.

14,

WESTERN ENVIRONMENTAL SERVICES

CALCULATIONS
Stack gas volumetric folw rate at standard conditions (1)
528 Py
QS = Qa * * * (1.00 - BWO)
| 460 + T, 29.92 :

Percent isokinetic
T. + 460)% V
(Ts ) R std

%1 = [ % (1 - Bwo)] * .0945
P, %V, X AN * T,

Particulate Concentrations at standard conditions (”, dry, based on
probe, cyclone and filter catch.

Mg *¥ 15.43

Ot T Ty X 1000
Mgtd

Particulate concentration at standard conditions (”, dry, based on total
catch.

M * 15.43

Cst =

Y * 1000
Mstd

Particulate emission rate, based on probe, cyclone, and filter catch.

M¢ * 60 * Qg

Ef=
454,000 *
vmstd

Particulate emission rate, based on total catch.

My * 60 * Q

Et:
454,000 * Vm
std




15.

16.

17.

WESTERN ENVIRONMENTAL SERVICES

CALCULATIONS

Particulate emission rate on a process basis, probe, cyclone, and filter
catch.

Eg

_PEf=

Py
Particulate emission rate on a process basis, total catch.

B¢
PEt. =

Py

Particulate emission rate, part per million.

M, 863.3

MW,

(1) standard conditions: 68%, 29.92 "Hg

(2)

AP, * (Tg + 460) is determined by averaging the square root
: of the product of the velocity head (4Pg)
and the absolute stack temperature (Tg +

460) for each indibidual point




WESTERN ENVIRONMENTAL SERVICES

APPENDIX D




FRODUCTION REFORT FGR WORKSTATION VTORTL - vIS TORT FROC-1st SHIFT

—_—— e

SUPERVISOR: SW DATE: 10/20/9%
FRODUCTION MANAGER: RL SHIFT: 1
' ' ) JOE#: 338127

FRODUCT PRODUCED: 700782 = WHITE REST ROUNDS

RUANTITY PRODUCED: 6,557 LES. DATE CODE USED: DECZ192V20110
T T T T roms T
TiME WORKSTATION STARTED UF: 07:30AM TOTAL MACHINE TIME: ___5766 100, 0
TIME WORKSTATION SHUT DOWN:  03:30FM DOWN TIME — FLANNED: 0.0
DOWN TIME — UNFLANNED: 1.00 12.5

FRODUCTIVE RUNNING TIME: 7.00 87.5°

STANDARD LINE SFEED: 950 LES. /HOUR
ACTUAL LINE SFEEL: 820 LES./HOUR OF PROOUCTIVE RUNNING TIME
EFFICIENCY RATING: 86. 3%

YIELDl = 74,0

RAW WASTE: ' 0 LBS. OR 0.0%
FINISHED WASTE: 1,184 LES. OR 15.3%
COMMENTS
T T ZERDED AND CANCELLED BY MRER16
UEDT- XFER FUME.

HIOURE CiLEAN FOR THE DAY.

oo Al A has Aﬁed “ﬁgiv

/:;Uflecj CﬁfﬂS“A; oé UJ{(7 L )
5 Legee o g=aéﬁ?
“ﬁ&-4a7o~. Tolac i%ﬁtl /AJ&J ‘7£Lm7 =

Seatoe hoov as S 37 Li3s he /QU@A!A&—L-
L5571 L% M ok 11,/’1
—_— r.

a

A

7 hy T




FRODUCTION REFORT FOR WORKSTATION VTORT1

e — Y e et e e

— VIS TORT FROC-1st SHIFT

SUFERVISOR: SW DATE: 10/21/9z
PRODUCTION MANAGER: KL SHIFT: 1
| JOE#: 338130
FRODUCT PRODUCED: 700782 - WHITE REST ROUNDS
QUANTITY PRODUCED: 10.778 LES. DATE CODE USED: DECZ192VZ1110
| T T TR T HOURS
TIME WORKSTATION STARTED UP: 07:30AM  TOTAL MACHINE TIME: T 8.00 100.c
TIME WORKSTATION SHUT DOWN:  03:30PM  DOWN TIME — PLANNED: o.c
DOWN TIME - UNFLANNED: o.c
PRODUCTIVE RUNNING TIME:  8.00 100.0

STANDARD LINE SFEEL: 250 LES. /HOUR

ACTUAL. LLINE SPEELD:

EFFICIENCY RATING: 141.8%
YIELD = 99.5
RAW WASTE: O LBS., OR 0.0%4
FINISHED WASTE: 212 LES. OR 1.9%
COMMENTS
HOURE CLEAN FOR THE DAY.
f:¢;SA Uﬂ”f#¢ ¢

‘}0@7{,«-. BBl C Fooaicls fﬂ(sccl

° § houﬂs

[V,

10778 +aId
g

I

, aneshesd ot b has /ﬂSSeJ

1,347 LES./HOUR OF. PRODUCTIVE-RUNNING TIME

“fhrous Ly
19,9970 5

%@Z\f%" 7i

10990 _ (37 ﬂ/}m
§









