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The dryer has a coal-fired furnace, rotary d

1.0 INTRODUCTION

From January 21-24, 1992, Bay West, Inc. conducted engi éring
emission testing for particulate matter at the inlet
of the South\ Pulp Dryer at American Crystal Sugar Company’s

facility in Moorhead, Minnesota.

The South Pulp Dryekx is a rotary drum dryer for drying beet pulp.
dryer, multiclone
control system, and stagk filter system. The rotary drum is
heated by a coal-fired fuknace. Emissiong from the dryer are

controlled by multiclone and stack filtef systems. A portion of

the exhaust gas from the multiclone cap be returned to the rotary

drums. Testing was conducted uRder yarious exhaust gas recycle -

rates.

On-site testing was performed by/ Dwayne Smith, Scott Bainville
Dan Smith and Dennis Littfin of Bay Wext. Facility personnel
present during testing includéd David Walden of American Crystal

Sugar Company.

Evaluations were performed in accordance with EPA Methods 1 - 5,

CFR Title 40, Part 60, Appendix A (revised July 1, 1991). Prior

 to and after each test /series, air flowrate determinations were

conducted for the source stack, recycle duct, and\hopper
aspirator duct loca¥ions. These flowrate determinations are

included in Appendix 1.

The circular stiack outlet had four sampling ports, the
rectangular lticlone inlet had four sampling ports, and the
dryer aspirator duct had one test port.

BW 920014 -1- March 26, 1992
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AMERICAN CRYSTAL SUGAR
MOORHEAD, MINNESOTA

TEST NO. 1

SOURCE/SITE: SOUTH DRYER STACK

RESULTS OF PARTICULATE LOADING DETERMINATIONS - METHOD 5

e . e e S e S e o S N S e A ) S S S S ot

DATE OF RUN
RUN START TIME
RUN END TIME

STACK STATIC PRESSURE (in. H20)
CROSS SECTIONARL AREAR (sq. ft.)
PITOT TUBE COEFFICIENT

SAMPLE GAS MOISTURE ANALYSES
CONDENSER (ml.)

IMPINGER (ml.)

DESSICCANT (grams)

TOTAL (grams)

SAMPLE GAS MOISTURE CONTENT (%)
TOTAL PARTICULATE COLLECTED (g)

DRY GAS METER COEFFICIENT
BAROMETRIC PRESSURE (in. Hg)

AVG, ORIFICE PRESSURE DROFP (in. H20)
AVG. GAS METER TEMP. (degrees F)

VOLUME - THROUGH GAS METER
AT METER CONDITIONS (cf)
STANDARD CONDITIONS (dscf)

TOTAL SAMPLING TIME (min.)
NOZZLE DIAMETER (in.)

AVG. STACK GAS TEMP. (degrees F)
AVG. STACK GAS VELOCITY (ft/sec)
VOLUMETRIC FLOWRATE

ACTUAL (acfm)

DRY STANDARD (dscfm)

ISOKINETIC VARIATION (%)
PARTICULATE CONCENTRATION
ACTUAL (gr/acf)

DRY STANDARD (gr/dscf)

PARTICLE MASS RATE (lb/hx)

RUN 1

—— v et ke

21-Jan-92 21-Jan-92 21-Jan-92

1315
1519

-0.84
19.308
0.840

0.00
696.00
300.00
996.00

32.39
- 0.4594
1.001
28.85

3.65
113.3

109.20

97.93

96

0.312

233.3

58.99

68336

33856

109.64

0.0359

0.0724

20.985

1600
1745

-0.84
19.308
0.840

0.00
676.00
302.00
978.00

33.09
0.4335
1.001
28.85

3.32
118.7

104.93
93.16
96
0.312
232.8
£9.33
68733
33725
104.70
0.0352

0.0718

20.736

1815
2013

-0.84
19.308
0.840

0.00
740.00
174.00
914.00 °

32.16
0.4454
1.001
28.85

3.16
117.6

102.16
90.82
96
0.312
228.8
58.89
68225
34139
100.84
0.0379

0.0757

22.121




AMERICAN CRYSTAIL SUGAR

MOORHEAD, MINNESOTA
TEST NO. 2
SOURCE/SITE: SOUTH DRYER STACK

RESULTS OF PARTICULATE LOADING DETERMINATIONS - METHOD S
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RUN 1 RUN 2
DATE OF RUN 22-Jan-92 22-Jan-92
RUN START TIME 1020 1250
. RUN END TIME 1212 1430
STACK STATIC PRESSURE (in. H20) ~0.43 ~0.43
CROSS SECTIONAL AREA (sq. ft.) . 19.308 19.308
PITOT TUBE COEFFICIENT 0.840 0.840
SAMPLE GAS MOISTURE ANALYSES
CONDENSER (ml.) 0.00 0.00
IMPINGER (ml.} 984,00 1074.00
DESSICCANT (grams) 341.00 86.00
TOTAL (grams) 1325,00 1160.00
SAMPLE GAS MOISTURE CONTENT (%) 42,65 42.44
TOTAL PARTICULATE COLLECTED (g) 0.5441 0.4578
DRY GAS METER COEFFICIENT 1.001 1.001
BAROMETRIC PRESSURE (in. Hg) 28,70 28.70
AVG. ORIFICE PRESSURE DROP (in. H20) 2.75 2.14
AVG. GAS METER TEMP. {(degrees F) 122.4 123.5
VOLUME THROUGH GAS METER
AT METER CONDITIONS (cf) 95,77 84.86
STANDARD CONDITIONS (dscf) 83.91 74.11
TOTAL SAMPLING TIME (min.) 96 96
NOZZLE DIAMETER (in.) 0.312 0.312
AVG, STACK GAS TEMP. (degrees F) 227.8 218.4
AVG. STACK GAS VELOCITY (ft/sec) 54,50 54.01
VOLUMETRIC FLOWRATE
ACTUAL (acfm) 63134 62566
DRY STANDARD (dscfm) 26632 26857
ISOKINETIC VARIATION (%) 109.19 104.60
PARTICULATE CONCENTRATION
ACTUAL (gr/acf) 0.0422 0.0409
DRY STANDARD (gr/dscf) 0.1001 0.0953
PARTICLE MASS RATE (1lb/hr) 22.816 21.920

- — s

22-Jan-92
151%
1652

-0.43
19.308
0.840

0.00
1018.00
189.00
1207.00

44.09
0.5965
1.001
28.70

2.04
128.6

83.29
72.09
96
0.312
+219.8
54.35
62962
26199
1G4.29
0.0531

0.1277

28.644




AMERICAN CRYSTAL SUGRR
MOORHEAD, MINNESOTA

TEST NO. 3
SOURCE/SITE: SOUTH DRYER STACK

RESULTS OF PARTICULATE LOADING DETERMINATIONS - METHOD 5

——— — — - - —— A b k. B e

RUN 1 RUN 2 RUN 3
DATE OF RUN 23-Jan-92 23-Jan-92 23-Jan-92
RUN START TIME . 1005 1220 1445
RUN END TIME 1145 1355 1630
STACK STATIC PRESSURE (in. H20) -0.45 -0.45 -0.45
CROSS SECTIONAL AREA (Bg. ft.) 19,308 19.308 19.308
PITOT TUBE COEFFICIENT 0.840 0.840 0.840
SAMPLE GAS MOISTURE ANALYSES
CONDENSER (ml.) 0.00 0.00 0.00
IMPINGER {ml.) 1135.00 1135.00 1036.00
DESSICCANT (grams) 89.00 89.00 23,00 .
TOTAL (grams) 1224.00 1224.00 1059.00
SAMPLE GAS MOISTURE CONTENT (%) 46.02 46.74 43.70
TOTAL PARTICULATE COLLECTED (g) 0.4289 0.4762 = (745440.5052
DRY GAS METER COEFFICIENT 1.001 1.001 1.001
BAROMETRIC PRESSURE (in. Hg) 2B.68 28.68 28.68
AVG. ORIFICE PRESSURE DROP (in. H20) 1.74 1.64 1.58
AVG. GAS METER TEMP. (degrees F) 107.5 107.8 109.7
VOLUME THROUGH GAS METER
AT METER CONDITIONS (cf) 75.44 73.35 72.00
STANDARD CONDITIONS (dscf) 67.63 65.70 64.26
TOTAL SAMPLING TIME (min.) 96 96 96
NOZZLE DIAMETER (in.) 0.312 0.312 0.312
AVG. STACK GAS TEMP. (degrees F) 217.1 213.1 203.3
AVG. STACK GAS VELOCITY (ft/sec) 49.30 49.33 48.71
VOLUMETRIC FLOWRATE
ACTUAL (acfm) 57117 57148 56430
DRY STANDARD (dscfm) 23021 22860 24213
ISOKINETIC VARIATION (%) 109.02 108.94 100.60
)h{ﬂ_',f, are u)mjr 5L§ 3/‘15

PARTICULATE CONCENTRATION o 0B77 o.1002- \{ .1083
ACTUAL (gr/acf) COpsas) ngfﬁ% O D4Eh
DRY STANDARD (gr/dscf) 0.0979 071119

6, 1213

PARTICLE MASS RATE (lb/hr) 19.291 21.893 22r6uiest T4




AMERICAN CRYSTAL SUGAR
MOORHEAD, MINNESOTA

TEST NO.

SOURCE/SITE: SOUTH DRYER STACK

RESULTS OF PARTICULATE LOADING DETERMINATIONS - METHOD S

DATE OF RUN
RUN START TIME

- RUN END TIME

STACK STATIC PRESSURE (in. H20)
CROSS SECTIONAL AREA {sq. ft.)
PITOT TUBE COEFFICIENT

SAMPLE GAS MOISTURE ANALYSES
CONDENSER (ml.)

IMPINGER {ml.)

DESSICCANT (grams)

TOTAL (grams)

SAMPLE GAS MOISTURE CONTENT (%)
TOTAL PARTICULATE COLLECTED (q)

DRY GAS METER COEFFICIENT
BAROMETRIC PRESSURE (in. Hg)

AVG. ORIFICE PRESSURE DROP (in. H20)
AVG. GAS METER TEMP. (degrees F)

VOLUME THROUGH GAS METER
AT METER CONDITIONS (cf)
STANDARD CONDITIONS (dscf)

TOTAL SAMPLING TIME (min.)
NOZZLE DIAMETER (in.)

AVG., STACK GAS TEMP. (degrees F)
AVG. STACK GAS VELOCITY (ft/sec)
VOLUMETRIC FLOWRATE

ACTUAL (acfm)

DRY STANDARD (dscfm)

ISOKINETIC VARIATION (%)
PARTICULATE CONCENTRATION
ACTUAL (gr/facf)

DRY STANDARD (gr/dscft)

' PARTICLE MASS RATE {1lb/hr)

————— . . ————— W ——— Tk o s o

24-Jan=92
1015
1210

~ -0.55
19.308
0.840

0.00
1109.00
122.00
1231.00

43.35
0.6358
1.001
28.83

2.17
107.8

84.02
75.75
96
0.312
209.5
50.80
58851
25297
108.32
0.0557

0.1295

28.053

24-Jan-92
1245
1420

~0.55
19.308
0.840

0.00
1190.00
24.00
1214.00

44.73
0.5193
1.001
28.83

1.90
115.3

79.47
70.66
96
0.312
201.5
50.17
58123
24675
108.55
0.0482

0.1134

23.961

24-Jan~92
1505
1655

~0.55
19.308
0.840

0.00
1242.00
15.00
1257.00

45.34
0.4688
1.001
28.83

1.98
126.5

81.83
71.38
96
0.312
190.8
50.24
58206
.24840
108.92
0.0433

0.1014

21.555



AMERICAN CRYSTAL SUGAR
MOORHEEAD, MINNESOTA

TEST NO. 2
SQURCE/SITE: SOUTH DRYER MULTI-CLONE INLET

RESULTS OF PARTICULATE LOADING DETERMINATIONS - METHOD 5

RUN 1 RUN 2 RUN 3
DATE OF RUN 22-Jan-92 22-Jan-%2 22-Jan-92
RUN START TIME 1020 1250 1515
RUN END TIME 1200 1430 1655
STACK STATIC PRESSURE (in. H20) 2.80 2.80 2.80
CROSS SECTIONAL AREA (sg. ft.) 53.472 53.472 53.472
PITOT TUBE COEFFICIENT 0.840 0.840 0.840
SAMPLE GAS MOISTURE ANALYSES
CONDENSER (ml.) 381.00 398.00 407.00
IMPINGER (ml.) 0.00 0.00 0.00
DESSICCANT {grams) ’ 206.00 179.00 120.00
TOTAL (grams) 587.00 577.00 527.00
SAMPLE GAS MOISTURE CONTENT (%) 39.35 42.06 40.72
TOTAL PARTICULATE COLLECTED (g) 1.1431 1.0204 1.0523
DRY GAS METER COEFFICIENT 1.000 1.000 1.000
BAROMETRIC PRESSURE (in. Hg) 28.70 28.70 28.70
AVG. ORIFICE PRESSURE DROP (in. H20) 0.85 0.66 0.62
AVG. GAS METER TEMP. (degrees F) 124.8 125.0 128.2
VOLUME THROUGH GAS METER
AT METER CONDITIONS (cf) 49.12 43.19 41,92
STANDARD CONDITIONS (dacf) 42.62 37.44 36.14
TOTAL SAMPLING TIME ({min.) . 56 96 96
NOZZLE DIAMETER (in.) 0.313 0.313 0.313
AVG. STACK GAS TEMP. (degrees F) 243.0 242.8 242.8
AVG. STACK GAS VELOCITY (ft/sec) 27.56 27.31 27.09
VOLUMETRIC FLOWRATE :
ACTUAYL (acfm) 88431 87614 86927
DRY STANDARD (dscfm) 38918 36846 37402
ISOKINETIC VARIATION (%) 105.87 105.98 100.77
PARTICULATE CONCENTRATION
ACTUAL (gr/acf) 0.1822 0.1769 0.1934
DRY STANDARD (gr/dscf) - 0.4139 0.4206 0.44%94

PARTICLE MASS RATE (1lb/hr) ) 137.931 132.691 143.911




AMERICAN CRYSTAL SUGAR
MOORHEAD, MINNESOTA

TEST NO. i
SOURCE/SITE: SOUTH DRYER MULTI-CLONE INLET

RESULTS OF PARTICULATE LOADING DETERMINATIONS ~ METHOD 5

RUN 1 RUN 2 RUN 3
DATE OF RUN 21-Jan-92 21-Jan-92 21-Jan-92
RUN START TIME 1315 1600 1825
RUN END TIME : 1500 1742 2002
STACK STATIC PRESSURE (in. H20) 2.80 2.80 2.80
CROSS SECTIONAL AREA (sq. ft.) 53.472 53.472 53.472
PITOT TUBE COEFFICIENT . 0.840 0.840 0.840
SAMPLE GAS MOISTURE ANALYSES
CONDENSER (ml.) 374.00 342.00 0.00
IMPINGER (ml.) - . _ 0.00 0.00 0.00
DESSICCANT (grams) 34.00 46.00 34.00
TOTAL (grams) 408.00 388.00 34.00
SAMPLE GAS MOISTURE CONTENT (%) - 31.09 31.76 31.18
TOTAL PARTICULATE COLLECTED (g) 0.9751 1.0606 0.8696
DRY GAS METER COEFFICIENT 1.000 1.000 1.000
BAROMETRIC PRESSURE (in. Hg) 28.85 28.85 28.85
AVG. ORIFICE PRESSURE DROP (in. H20) 0.84 0.73 0.72
AVG. GAS METER TEMP. (degrees F) 127.0 124.5 126.6
VOLUME THROUGH GAS METER
AT METER CONDITIONS (cf) 49.03 45.02 45.22
STANDARD CONDITIONS (dscf) 42.60 39.27 39.30
TOTAL SAMPLING TIME (min.)} 96 96 96
NOZZLE DIAMETER (in.) 0.313 0.313 0.313
AVG. STACK GAS TEMP. (degrees F) 248.8 247.2 244.4
AVG. STACK GAS VELOCITY (ft/sec) 25.39 25.10 25.26
VOLUMETRIC FLOWRATE
ACTUAL {acfm) 81456 80531 81030
DRY STANDARD (dscfm) 40605 39847 40586
ISOKINETIC VARIATION (%) 109.42 102.80 100.98
PARIICULATE CONCENTRATION
ACTUAL (gr/acf) 0.1761 0.2062 0.2388
DRY STANDARD (gr/dscf) 0.3533 0.4167 0.3414

PARTICLE MASS RATE (1lb/hr) 122.817 142.180 118.679




—

AMERICAN CRYSTAL SUGAR
MOORHEAD, MINNESOTA

TEST NO. k]
SOURCE/SITE: SOUTH DRYER MULTI-CLONE INLET

RESULTS OF PARTICULATE LOADING DETERMINATIONS - METHOD 5

e S s it s - —— - ———— o — — T e

RUN 1 RUN 2 RUN 3
DATE OF RUN 23-Jan-92 23-Jan-9%2 23-Jan-92
RUN START TIME : 945 1220 1450
- RUN END TIME 1130 1400 1640
STACK STATIC PRESSURE (in. H20} 2.60 2.60 2.60
CROSS SECTIONAL AREA (sqg. ft.) 53.472 53.472 53.472
PITOT TUBE COEFFICIENT 0.840 0.840 0.840
SAMPLE GAS MOISTURE ANALYSES
CONDENSER (ml.) 416.00 423.00 424.00
IMPINGER (ml.} 0.00 0.00 0.00
DESSICCANT (grams) 125.00 140.00 98.00
TOTAL (grams) . '541.00 $632.00 522,00
SRMPLE GAS MOISTURE CONTENT (%) 42.88 44.87 43.13
TOTAL PARTICULATE COLLECTED (g} 1.0501 1.0421 1.1957
DRY GAS METER COEFFICIENT 1.00¢ 1.000 1.000
BAROMETRIC PRESSURE (in. Hg) 28.68 28.68 28.68
AVG. ORIFICE PRESSURE DROP {in. H20) 0.53 0.50 0.49
AVG. GAS METER TEMP. (degrees F) 105.6 106.8 l08.7
VOLUME THROUGH GAS METER .
AT METER CONDITIONS (cf) 37.90 36.45 36.40
STANDARD CONDITIONS (dscf) 33.94 32.58 32.42
TOTAL SAMPLING TIME (min.} 96 g6 96
NOZZLE DIAMETER (in.) 0.313 0.313 "0.313
AVG. STACK GAS TEMP. (degrees F) 243.6 243.3 244.0
AVG. STACK GAS VELOCITY (ft/sec) 25.16 25.05 25.26
VOLUMETRIC FLOWRATE
ACTUAL (acfm) 80713 80381 81039
DRY STANDARD (dscfm) 33386 32101 33356
ISOKINETIC VARIATION (%) 106.05 105.85 101.38
PARTICULATE CONCENTRATION
ACTURL (gr/acf) G.1975 0.1972 0.2343
DRY STANDARD (gr/dscf) 0.4774 0.4937 0.5692

PARTICLE MASS RATE (1lb/hr) 136.465 135.681 162.548




AMERICAN CRYSTAL SUGAR
MOORHEAD, MINNESOTA

TEST NO. 4
SOURCE/SITE: SOUTH DRYER MULTI-CLONE INLET

RESULTS OF PARTICULATE LOADING DETERMINATICNS - METHOD 5

RUN 1 RUN 2 RUN 3
DATE OF RUN 24-Jan-92 24-Jan-92 24-Jan-92
RUN START TIME 1015 1245 1508
. RUN END TIME 1200 1426 1645
STACK STATIC PRESSURE (in. H20) 2.75 2.75 2.75
CROSS SECTIONAL AREA (sq. ft.) 53.472 53.472 53.472
PITOT TUBE COEFFICIENT . 0.840 0.840 0.840
SAMPLE GAS MOISTURE ANALYSES
CONDENSER (ml.) 413.00 571.00 563.00
IMPINGER (ml.) 0.00 0.00 0.00
DESSICCANT {grams) 223.00 22.00 30.00
TOTAL (grams) ' 636.00 593.00 593.00
SAMPLE GAS MOISTURE CONTENT (%) 42.35 43.45 43.48
TOTAL PARTICULATE COLLECTED (g} 1.2384 1.2746 1.1254
DRY GAS METER COEFFICIENT ) ’ 1.000 1.000 1.000
BAROMETRIC PRESSURE {in. Hg) 28.83 28.83 28.83
AVG. ORIFICE PRESSURE DROP (in. H20) 0.74 0.59 0.60
AVG. GAS METER TEMP. (degrees F}) 116.9 118.7 124.1
VOLUME THROUGH GAS METER
AT METER CONDITIONS (cf) 46.17 41.30 41.64
STANDARD CONDITIONS (dscf) 40.78 36.35 36.31
TOTAL SAMPLING TIME {min.) $6 g6 96
NOZZLE DIAMETER (in.) 0.313 0.313 0.313
AVG. STACK GAS TEMP. (degrees F) 246.6 244.2 247.5
AVG. STACK GAS VELOCITY (ft/sec) 28.26 27.69 28.26
VOLUMETRIC FLOWRATE .
ACTUAL (acfm) 90671 88849 90663
DRY STANDARD (dscfm) 379021 36556 37106
ISOKINETIC VARIATION (%) 104.99 103.72 102.06
PARTICULATE CONCENTRATION
ACTUAL (gr/acf) 0.1959 0.2227 0.1958
DRY STANDARD {gr/dscf) 0.4687 0.5411 0.4783

PARTICLE MASS RATE (lb/hr) 152.087  169.361  151.958



AMERICAN CRYSTAL SUGAR
MOORHEAD, MINNESOTA

TEST NO. 1
SOURCE /SITE: SOUTH DRYER STACK

RESULTS OF ORSAT & MOISTURE ANALYSES — METHODS 3 & 4 (%V/V)

RUN 1 RUN 2 RUN 3
DATE OF TEST 21-Jan-92 21-Jan-92 21-Jan-92
DRY BASIS (ORSAT), %
CARBON DIOXIDE 4.12 4,08 4.11
) OXYGEN ] 16.00 15.50 15.25
CARBON MONOXIDE 0.00 0.00 0.00
» NITROGEN 79.88 80.42 80.64
! WET BASIS (ORSAT), %
) CARBON DIOXIDE 2.79 2.73 2.79
; OXYGEN 10.82 10.37 10.35
CARBON MONOXIDE 0.00 0.00 0.00
! NITROGEN 54.01 53.81 54.71
) WATER VAPOR 32.39 33.09 32.16
) DRY MOLECULAR WEIGHT 29.30 29.27 29.27
WET MOLECULAR WEIGHT 25.64 25.54 25.64




AMERICAN CRYSTAL SUGAR
MOCRHEAD, MINNESOTA

TEST NO. 2
SOURCE/SITE: SOUTH DRYER STACK

RESULTS OF ORSAT & MOISTURE ANALYSES — METHODS 3 & 4 (%V/V)

RUN 1 RUN 2  RUN 3

DATE OF TEST 22-Jan-92 22-Jan-92 22-Jan-92
DRY BASIS (ORSAT), %

CARBON DIOXIDE 5.50 6.00 5.20
OXYGEN 14.75 14.25 15.10
CARBON MONOXIDE 0.00 0.00 0.00
NITROGEN 79.75 79.75 79,70
WET BASIS (ORSAT), %

CARBON DIOXIDE 3.15 3.45 2.91
OXYGEN 8.46 8.20 8.44
CARBON MONOXIDE 0.00 0.00 * 0.00
NITROGEN ' 45.73 45.91 44,55
WATER VAPOR 42.65 42.44 44.10
DRY MOLECULAR WEIGHT 29.47 29.53 29.44
WET MOLECULAR WEIGHT 24.58 24,64 24.39




AMERICAN CRYSTAL SUGAR
MOORHEAD, MINNESOTA

TEST NO. 3
SOURCE/SITE: SOUTH DRYER STACK

RESULTS OF ORSAT & MOISTURE ANALYSES — METHODS 3 & 4 (%V/V)

RUN 1 RUN 2 RUN 3

DATE OF TEST 23~Jan-92 23-Jan-92 23-Jan-92
DRY BASIS (ORSAT), %

CARBON DIOXIDE 5.02 5.79 4.85
OXYGEN 15.10 14.58 15.50
CARBON MONOXIDE 0.00 0.00 0.00
NITROGEN 79.88 79.63 79.65
WET BASIS (ORSAT), %

CARBON DIOXIDE 2.71 3.08 2.73
OXYGEN 8.15 7.76 8.72
CARBON MONOXIDE 0.00 0.00 0.00
NITROGEN 43.12 42.41 44.83
WATER VAPOR 46.02 46.75 43.71
DRY MOLEGULAR WEIGHT 29.41 29.51 29.40
WET MOLECULAR WEIGHT 24.16 24,13 24.41




AMERICAN CRYSTAL SUGAR
MOORHEAD, MINNESOTA

TEST NO. 4
SOURCE/SITE: SOUTH DRYER STACK

RESULTS OF ORSAT & MOISTURE ANALYSES -~ METHODS 3 & 4 (%V/V)

RUN 1 RUN 2 RUN 3

- DATE OF TEST 24-Jan-92 24-Jan-92 24-Jan-92
DRY BASIS (ORSAT), %
CARBON DIOXIDE 6.12 6.58 6.58
OXYGEN 14.00 13.65 13.88
CARBON MONOXIDE 0.00 0.00 0.00
NITROGEN 79.88 79.77 79.54
WET BASIS (ORSAT), %

- CARBON DIOXIDE 3.47 3.64 3.60
OXYGEN 7.93 7.55 7.59
CARBON MONOXIDE 0.00 0.00 0.00
NITROGEN 45.24 44.10 43.48
WATER VAPOR 43.37 44.71 45.34
DRY MOLECULAR WEIGHT © 29.54 29.60 29.61

WET MOLECULAR WEIGHT 24.54 24.41 24.35




AMERICAN CRYSTAL SUGAR
MOORHEAD, MINNESOTA

TEST NO. 1
SOURCE/SITE: SQUTH DRYER MULTI-CLONE INLET

RESULTS OF ORSAT & MOISTURE ANALYSES -~ METHODS 3 & 4 (%V/V)

- ————— —— — ———— - . s s

RUN 1 RUN 2 RUN 3

DATE OF TEST 21-Jan-92 21-Jan-9%2 21-Jan-92
DRY BASIS (ORSAT), %

CARBON DIOXIDE 4.12 4.08 4.11
OXYGEN 16.00 15.50 15.25
CARBON MONOXIDE : 0.00 0.00 0.00
NITROGEN 79.88 80.42 80.64
WET BASIS (ORSAT), %

CARBON DIOXIDE 2.84 2.79 2.83
OXYGEN 11.03 10.58 10.50
CARBON MONOXIDE 0.00 0.00 0.00
NITROGEN 55.05 54.90 55.50
WATER VAPOR 31.09 31.74 31.18
DRY MOLECULAR WEIGHT 29.30 29,27 29.27

WET MOLECULAR WEIGHT 25.79 25.69 25.75




AMERICAN CRYSTAL SUGAR
MOORHEAD, MINNESOTA

TEST NO. 2
SOURCE/SITE: SOUTH DRYER MULTI-CLONE INLET

RESULTS OF ORSAT & MOISTURE ANALYSES — METHODS 3 & 4 (%V/V)

RUN 1 RUN 2 RUN 23

DATE OF TEST 22-Jan-92 22-Jan-92 22-Jan-92
DRY BASIS (ORSAT), $

CARBON DIOXIDE 5.50 6.00 5.20
OXYGEN 14.75 14.25 15.10
CARBON MONOXIDE 0.00 0.00 0.00
NITROGEN 79.75 79.75 79.70
WET BASIS (ORSAT), %

CARBON DIOXIDE 3.34 3.48 3.08
OXYGEN 8.94 8.26 8.95
CARBON MONOXIDE 0.00 0.00 0.00
NITROGEN 48.36 T 46,21 47.25
WATER VAPCR ] 39.36 42.06 40.72
DRY MOLECULAR WEIGHT 29.47 29.53 29.44
WET MOLECULAR WEIGHT 24.96 24.68 24.78



AMERICAN CRYSTAL SUGAR
MOORHEAD, MINNESOTA

TEST NO. ' 3
SOURCE/SITE: SOUTH DRYER MULTI-CLONE INLET

RESULTS OF ORSAT & MOXISTURE ANALYSES — METHODS 3 & 4 (%V/V)

RUN 1 RUN 2 RUN 3
DATE OF TEST : 23-Jan-92 23-Jan-92 23-Jan-92
DRY BASIS (ORSAT), %
CAREON DIOXIDE . 5.02 5.79 4.85
OXYGEN 15.10 14.58 15.50
CARBON MONOXIDE 0.00 0.00 0.00
NITROGEN 79.88 79.63 79.65
WET BASIS (ORSAT), %
CARBON DIOXIDE 2.87 3.19 2.76
OXYGEN 8.62 8.04 8.82
CARBON MONOXIDE 0.00 0.00 0.00
NITROGEN 45.62 43.90 45.30
WATER VAPOR 42.89 44.88 43.13
DRY MOLECULAR WEIGHT 29.41 29.51 29.40

WET MOLECULAR WEIGHT 24.51 24.34 24.48




AMERICAN CRYSTAL SUGAR
MOCRHEAD, MINNESOTA

TEST NO. .4
SOURCE/SITE: SOUTH DRYER MULTI-CLONE INLET

RESULTS OF ORSAT & MOISTURE ANALYSES ~ METHODS 3 & 4 (%V/V)

RUN 1 RUN 2 RUN 3

DATE OF TEST _ 24-Jan-92 24-Jan-92 24-Jan-92
DRY BASIS (ORSAT), %

CARBON DIOXIDE 6.12 6.58 6.12
OXYGEN 14.00 13.65 13.88
CARBON MONOXIDE 0.00 0.00 0.00

L ]

NITROGEN C- "79.88 79.77 80.00
WET BASIS (ORSAT), %

CARBON DIOXIDE 3.53 3.72 3.46
OXYGEN 8.07 7.72 7.85
CARBON MONOXIDE 0.00 0.00 0.00
NITROGEN 46.05 45.10 45,22
WATER VAPOR 42.35 43.46 43.47
DRY MOLECULAR WEIGHT 29.54 29.60 29.53
WET MOLECULAR WEIGHT 24.65 24.56 24.52

-




( !'“ i Bay Wesl tnc. 512-291-0456
(2) BayWest Analytical Laboratory e onive ot
S1 Paul, Minnesota
£5103-1867
' LAB NO:  2:34d TEST NO: \
SOURCE: < Yeck RUN NO.’5S i‘.;l;.B
} SITE: - . DATE: 2 12,92
LOCATION: ANALYST: 2. HeSsler

SBUMMARY OF PARTICULATE ANALYSES

Lab No. Run No. Total Corrected Wt. (qg)
1890, 442 473 [ . Y594
Isdlg 43,79 74 2 _O 4335
V1890 094,975 B o 4454

BLANK VALUE ANALYSES

ACETONE

Lab No, Final Wt.(g). Tare Wt.(q) Gain (g} (residue)

J5s954 2l 2836 - 212525 = o000l
Residue (g} ‘Volume (1) a/l

o, coll /! o.)35 = o.osl

CONDENSIBLE ORGANICS

Lab No. Final Wt. (q) Tare Wt.(g) Gain (g} (residue)
| &9 4| Yo 73245 - 140 7303 = 0.0023,
Residue (qg) Volume (1) a/l

Cooc R ! 0,00 = _ eoll

NOTE: (1)=Liter
(g)=Gram ]
(g/l)=gram per liter




e

3 i Bay West Inc. 612-291-0456
(> Bay West Analytical Laboratory vt | o
) SLPaul Minnesola
55103-1867
LAB NO: >34 . TEST NO: l
SOURCE: Steck . . RUN NO: ]
SITE: DATE: o -iS—-¢g.
LOCATION: - ANALYST: [, \Wessi/
FILTERS
Lab No. Final Wt. (q) Tare Wt. (q) Gain (q)
|$47> 926 - _oudac = 0352

TOTAL 0. 3ER
Probe & Front Half Wash

Lab No. Final wWt. (q) Tare Wt. (a) Gain (q)

1942 abdagg = - 2lm372 0 = _0.0917

BLANK 0.092. (1)* 2,005l (9/1)= D.c007 _ (9) | L
CORRECTED TOTAL 0. 0916

IMPINGER CATCH

Lab No. Final Wt.(q). |Tare Wt. (qg) Gain (qg)

| €90% td) =6yl - 14l 7oo¥w = 0.3 3

BLANK (5,915 . (1)* .0l (9/1)="_o,clol
CORRECTED TOTAL (5,532

SUMMARY OF CORRECTED TOTALS !g!
RUON NO. FILTER PROBE WASH IMP. CATCH TOTAL
| OBIER + O0.c9l0 + Ook32. = Q,’:ISQ"‘)




——
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® Bay West Analytical Laboratory Bay West o 612:291-0456
Five Empire Drive FAX 291-0099
: . St Paul Minnesold
55103-1867
LAB No: 2u3H TEST NO: |
SOURCE: SN e . RUN NO: =
SITE: DATE: EEIE- N
LOCATION: ANALYST: (L HesSe
EFILTERS
Lab No. Final Wt. (a) Tare Wt. (q) Gain (d)
15974 o.92%4 - o7z = _0.3007

TOTAL O. 2067

Probe & ¥ront Half Wash

Lab No. Final Wt. (q) Tare Wt. (d)

16443 L4370 - _als6y

Gain (q)

0. 6759

BLANK o, 095 (L) * 0w0o®l (9/1)= “o,o08”  (9)

. Lab No. Final Wt.(g). Tare Wt.(d)

1$910 137:35Hs”

137.3R33

BLANK o, %40 .(1)*o.o|-\ (g/1)=

IMPINGER CATCH

CORRECTED TOTAL o0 75]
Gain (qg)
=  O,06l5
T o,en9%”
CORRECTED TOTAL o051 7

SUMMARY OF CORRECTED TOTALS (q)

RUN NO. FILTER PROBE WASH IMP. CATCH TOTAITL

e o2L7 + 0.6750 + o.08]7 = _0.H335




(5 Bay West Analytical Laboratory — 6122910455

Five Empire Drive FAX 291-0099
S1.Paul_ Minnesola
55103-1867

LAB NO: 213y TEST NO: [

. SOURCE: el . . RUN NO: - 3
SITE: DATE: PN =S
LOCATION: ANALYST: 7, Hessler

FILTERS
Lab No. Final Wt. (q) Tare Wt. (d) Gain (q)
= _o.2895

16975 o.4a156 - _o.badl -

TOTAL O, 2895

Probe & Front Half Wash
Lab No. Final Wt.(q) Tare Wt. (q) Gain (q)
ls94d = 2lzgas - 2LBIF = _oo7Ez

i

BLANK 5. 0bb (L) *p.col (9/1)= “puoxeS  (9) _ —
CORRECTED TOTAL o, 0752

IMPINGER CATCH
Lab No. Final Wt.(gq). Tare Wt. (q) Gain (g)
ls9ia IZ5. 2443 - _|35.156] OLOEED

BLANK 0455 (L)*o.oll (g/l)= ~ O.~a5
CORRECTED TOTAL 5,777

SUMMARY OF CORRECTED TOTALS {(q)
RUN NO. FILTER PROBE WASH IMP. CATCH TOTATL

2 2895 + O.8T782 + o777 = /)J—HSJ




N

() B i Bay West Inc. 612-291-0456
A d aVWBSt Ana[ytlcal Lab0fat0fy Five Empire Drive FAX 2910059
St Paul,Minnesota .
55103- 1867
LAB NO: 220534 TEST NO: a
SOURCE: <Eck RUN NO.’3 L, 2, D
SITE:; - DATE: 2292’  ’
LOCATION: ) ANALYET: 7. HesSle s
~ SUMMARY OF PARTICULATE ANALYSES
Lab No. Run No. Total Corrected Wt. (q)
1414, ‘945 7L | o, 544
§112'94¢, 977 2 SNTLy4
sz 42 97 3 & 5945
BLANK VALUE ANALYSES
ACETONE
Lab No. Final Wt.(q) Tare Wt.(g) Gain (q) (residue)
1545Y . 2252 - 2las3s = _o.00l
Residue (g) Volume(l) a/l
0.00l !/ 0,135 = _oos/
CONDENSIBLE ORGANICS
Lab No. Final Wt. (g) Tare Wt. (g} Gain (q) (residue)
lsg4] 140:7325 - o733 = _0.00aR
Residue(q) Volume(l) a/l
Co02R ./ ~R00 = o0l

NOTE: (1)=Liter
(g)=Gram
(g/1l)=gram per liter




(D Bay West Analytical Laboratory — -

Five Empire Drive FAX 291-0099
S1.Paut, Minnesola
55103-1867
LaB No: zozd - TEST NO: 2L
SOURCE: SXack . . RUN NO: 1
SITE: DATE: n2.:3.422
LOCATION: -ANALYST: rz. H er”
FILTERS
Lab No. Final Wt. (g) Tare Wt. (q) Gain (q)
164976 J 0054 - _o0.t2l19 = 0L 3855

TOTAL O BEDS
Probe & Front Half Wash

Lab No. Final Wt. (q) Tare Wt. {(a) Gain (q)
leq4s alzags - _2basia = = _ocorrs

BLANK 0,0¥7 (L) *000%/ (9/1)= “O.ornZ _ (9) _ —_
CORRECTED TOTAL O.676%

IMPINGER CATCH

Lab No. Final Wt. (g) Tare Wt. (q) Gain (q)
lsq1t) 136943 - 1367975 = _£.096%

BLANK |,i¢>  ()*o.oll (g/l)= " o300
CORRECTED TOTAL O.SE3&

SUMMARY OF CORRECTED TOTALS (g)
RUN NO. FILTER EROBE. WASH IMP. CATCH TOTAL
| O35 + @.o76% + 0838 = 54N




5

1 . .
(D Bay West Analytical Laboratory Bay W inc. 6122010456
Five Emgire Drive FAX 291-009%
’ St Paul Minnesola
55103-1867
SOURCE: Xcle .. . RUN NO: R
SITE: DATE: 2112 G A=
LOCATION: ANALYST: T Hesdgler
FILTERS
Lab No. Final Wwt. (g} Tare Wt. (dq) Gain (q)
Vo 1%977 09t27 @ - _o.e34) = _32%b

A

- TOTAL OB A6

Probe & Front Half Wash

) Lab No. Final Wt.(q) (Tare'Wt.(q) Gain (qg)

) Js446 ~ @.4224 0 - _2l3s7z = _oeba

| BLANK 0,064 (1) *owect | (9/1)= “o.cceS  (9) |
) CORRECTED TOTAL  O.0447 |

A : IMPINGER CATCH

—

Lab No. Final Wt. (a) Tare Wt. (g) Gain (q)
L 1%q)7 13,2972 - _I3%,9905 = _0.0767

if

BLANK },295 .(1)* 9.0l (g/1)= " _O.al42
CORRECTED TOTAL o, a5

SUMMARY OF CORRECTED_ TOTALS (g)

) |
RUN NHO. FILTER PROBE WASH IMP. CATCH TOTAL
) 2 oxxl + 067 + o025 = n,4957%
)
)
)
)
)




SUMMARY OF CORRECTED TOTALS (g)

RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL
3 0,222] + o3d + ocuadd = ©.5445

lb i ra Bay West Inc. 612-291-0456
() Bay West Analytical Laboratory bete e
. ! St Paul Minnesola
55103-1867
LAB NO: - 2034 TEST NO: Q
SOURCE: oa L. RUN NO: Z,
SITE: DATE: Y OENCER
LOCATION: ANALYST: /7, Hesskey
FILTERS
Lab No. Final Wt. (q) Tare Wt. (q), Gain (g)
16978 ©.9565 - oz - = _oz3e
' TOTAL . 2>
. Probe & Front Half Wash
Lab No. Final Wt. (a}) Tare WEt. (g) Gain (d)
16947 2L4479. - 2lz3% = _o.144]
BLANK 0,090 (D *ooow/ (9/1)= “oee? _ (9)
' CORRECTED TOTAL . tY3Y
IMPINGER CATCH
Lab ﬁo. Final Wt. (q) Tare Wt. (q) Gain (g)
18920 137.-6%9% - _137.753~ = _(136%
BLANK [ vdo . (1) *_owoll (9/1)= " o, ¢I5%
_ CORRECTED TOTAL O. 1210




]

)

I~ — — st Inc. 612-291-0456
(2 Bay West Analytical Laboratory e Fax 91009

five Empire Dr_ive

St Paui Minngsola

551031657
LAB NO: 90734 TEST NO: _ 3
SOURCE: e ke RUN NO.’S ], 2 S
SITE: - DATE: 23927
LOCATION: . ' ANALYST: . Hessler

SUMMARY OF PARTICULATE ANALYSES

Lab No. Run No. Total‘Corrected Wt. (g}
15423 94¢, G749 [ o.4Y2%9
15426 944, ‘950 2 O Y763
I6920, 450, 951 __ 3 olisyd

BLANK VALUE ANALYSES

ACETONE
Lab No. Final Wt. (g). Tare Wt.(qg) Gain (g) (residue)
16454 22536 - _2lasas = o.ool!
) Residue (q) Volume (1) q/l
ocooll 7 0435 = _o.ocsl
CONDENSiBLE ORGANICS
Lab No. Final Wt. (q) Tare Wt.(g) Gain (g)(residue)
Js4q4! 190.7325 - 47303 = cyo02R
Residue (g} Volume(1l) g/l

OO0 AR ! 0,200 = noll

NOTE: (1)=Liter
(g)=Gram
(g/l)=gram per liter




(©) BayWest Analytical Laboratory By Vst . 612291065
Five Empire Drive FAX 291-0059
: St Paut, Minnesota ‘
551031867
LAB NO: 2534 TEST NO: 3
SOURCE ey 7l RUN NO: |
SITE: DATE: FHENER
IOCATION: - ANALYST: (€. Hesshr
, FILTERS
Lab No. Final Wt.(qg) ‘Tare Wt.(g)  Gain (q)
18974 O8i8 7 - _obogs - = O, 2892
TOTAL 0. 2893
. Probe & Front Half Wash
Lab No. Final Wt.(q) ‘Tare Wt.(q) Gain (a}
leqyy 21 4469 - 2372, = ooz
BLANK o660 (L) * oces] (9/1)= “opecd  (9)
CORRECTED TOTAL O,752
IMPINGER CATCH
Lab No. Final Wt. (g) Tare Wt. (g} Gain (q)
1922 13Z:52bz - 27,4492 = _0o770
BLANK |.1Y0c . (L)* o.oll (9/1)= _o.clab
CORRECTED TOTAL O.6lYs
SUMMARY OF CORRECTED TOTALS (q)
RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL

l 02892 + Q6752 + B.okds =

o 4284




T

B . '
() BayWest Analytical Laboratory ey 2290
Five Empire Drive FAX 291-0098
) St Paul Minnesota
55103-1867
! LAB NO:  @>zd TEST NO: 3
SOURCE: St b . . RUN NO: i
SITE: : : DATE: 392
LOCATION: - ANALYST: /7, Heasl”
FILTERS
_ Lab No. Final Wt. (q) Tare Wt.{(q) Gain {q)
P 18980 09088 - _otdd -+ = _ozh0Y

TOTAL 0. 2904

Probe & Front Half Wash

) Lab No. Final Wt. (q) Tare Wt. (g) Gain (q)
8949 = 2kszy7 - 21,2994 = _o,1353
) . - - :
BLANK 0,077 (1) *voos] (9/1)= “owecb _ (9)
) ' CORRECTED TOTAL O.]347

IMPINGER CATCH

Lab No. Final Wt.(q) Tare Wt. (q) Gain (g9)
) |92 135: 4494 - 135,237 = O.0L6LR.
) " BLANK ),370 . (L)*pol\ (9/1)= _o,o5]

CORRECTED TOTAL O,05]1

SUMMARY OF CORRECTED TOTALS (qg)

RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL

) 2 0.0 * al1sd7  + okl = o472
)
)
)
)
)




(©) Bay West Analytical Laboratory Bay s . 22910856

Five Empire Drive FAX 291-0098
S\ Paul_Minnesola
55103-1867
LAB NO: 2554 - TEST NO: 3
SQURCE: Sgek . . RUN NO: z,
SITE: DATE: 231G 2
LOCATION: ANALYET: f. Hessl/
_ FILTERS
" Lab No. Final Wt. (dg) ‘ Tare Wt. (9} Gain (g)
[69%] o7 = - _O&IHE - = 0.9l

TOTAL oA93)

) Probe & Front Half Wash
Lab No. Final Wt. {qg) Tare Wt. (q) Gain (qg)

€950 AL shg - RL37 = s

BLANK o075 (L)*.0uibbl (9/1)= etk (9)
| CORRECTED TOTAL ¢, 1494

IMPINGER CATCH

Lab No. Final Wt. (gq). Tare Wt. (qg) Gain (9)
lg929  13b-bods - 3L, 5353 = pueasl 50767

BLANK _].245 . (1)*o-0ll (9/1)="_0,037 0.0625
CORRECTED TOTAL ol

SUMMARY OF CORRECTED TOTALS (qg)
RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL

) 023l + o494 + el = st

6.0625 0. 5052




—

() : Bay Wesl Inc. §12-291-04%
(2) BayWest Analytical Laboratory e e e
St Paul Minriesola
55103-1667
; L
., LAB NO: 253 TEST NO: \
SOURCE: Qos\ik RUN NO.’S 1. 2.3
SITE: - DATE: TECES
LOCATION: _ . ANALYST: <. VeSSles
SUMMARY OF PARTICULATE ANALYSES
Lab No. Run No. Total Corrected Wit. (q)
rsaz2 g, ‘42 I o, LR5g”
155 952, G%3 3 o, 5193
m«m.‘%s ‘gecef > 6, 4bs¥
BLANK VALUE ANALYSES
ACETONE
Lab No. Final Wt.(g). Tare Wt.(q) Gain {qg) (residue)
lg54) 213536 - =lasas = _o.ocoll
) Residue(q) Velume (1) a/l
o coll / o135 = _o.00%!
CONDENSIBLE ORGANICS
Lab No. Final Wt. (q) Tare Wt. (g} Gain (q) (residue)
1594/ o. 7325 - 140730 = 0.002R
Residue(q) Volume (1) a/l

oo/ pmace = _eoll

NOTE: (1)=Liter
(g)=Gram
(g/1)=gram per liter




(2) Bay West Analytical Laboratory — 612:291-0456

Five Empire Drive FAX 291-0099

SL Paul Minnesola

551031867
LAB No: oy TEST NO: 5|
SOURCE: Sack . . RUN NO: ]
SITE: DATE: 2159
LOCATION: - ANALYSTT f2. Hessler

FILTERS
Lab No. Fipal Wt.(g) (Tare Wt.(q) Gain (q)
= 032D

18982 O.95055 - _Obaaa ¢

TOTAL 328D

Probe & Front Half Wash

Lab No, Final Wt. (q) Tare Wt. (a) Gain {(g)

e9s! ~  _2albz 7 - 2dseb = _o2270

BIANK o.676 (L)*o0e8] (9/1)= Zpocob ™ (9)
CORRECTED TOTAL o, 2264

IMPINGER CATCH

Lab No. Final Wt.(g). Tare Wt.{(q) Gain (g)
1932 139-676¢€ - 139.5835 =

085
BLANK |.275 .(1)* .ol (g/1l)= ~_o0.6l4d
CORRECTED TOTAL . 0%/

»

SUMMARY OF CORRECTED TOTALS (d)
RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL

\ 01%3 + (21&44 + e = 01635{




[ R - --

() BayWe i Bay WestInc. 512-291-0456
(2) Bay West Analytical Laboratory e oo oo
' SLPaul Minnesola
55103-1867
LAB NO: 234 TEST NO: g
SOURCE: ok . . RUN NO: a2
SITE: DATE: PR
LOCATION: " ANALYST: R MHesslkys
FILTERS
Lab No. Final Wt.(g) |Tare Wt.(q) Gain (q)

€953 CZQMﬁ% - _ob2Kg

TOTAL .2 7h

Probe & Front Half Wash

Lab No. Final Wt. (g) Tare Wt. (a) Gain (q9)
jsg5r 2427 - _zlzedn = _o.15sY

. BLANK o, 0676 (1) *poosl (9/1)= “pocwé  (9)
) _ CORRECTED TOTAL _ >, /S7%

| ' IMPINGER CATCH

Lab No. Final Wt.(q)  Tare Wt.(q) Gain {g)
) axgzs 139088k - 39.0667 = _0.0875
) BLANK 1415 . (L)* o.0l\ (9/1)="_o. 056

CORRECTED TOTAL 5739

SUMMARY OF CORRECTED TOTALS (g)

) RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL

) A 0:257b o+ O 578 + o073 = _0.51943




(9 BayWest Analytical Laboratory oy . oo 200

Five Empire Drive FAX 291-0099
S1.Paul Minnesola
55103-1867
LAB NO: 234 "TEST NO: tf
SOURCE: - i . . RUN NO: 2,
SITE: . DATE: EITEZEN
LOCATION: ANALYSTT (7, eclcr
FILTERS
ILab No. Final Wt.(g) |(Tare Wt.(q) Gain (qg)
8934 _o092b] - _o4z67 0 = _opadol

TOTAL . 2964

. ) Probe & Front Half Wash
Lab No. Final Wt. {a) Tare Wt. (a) Gain (q)
£ 097)

BLANK o.0lz (1) * o0t/ (g9/1) oot  (9) :
' CORRECTED TOTAL  .06964

5953~ a2lzdad - _akadsz =

il

IMPINGER CATCH

Lab No. Final Wt.(g)  Tare Wt.(q) Gain (g.]

5 943% 39, 49249 - 134.¢27]

]
Fg

BLANK [.455 . (L)* o.oll (g/1)
CORRECTED TOTAL ., 051%

SUMMARY OF CORRECTED TOTALS (q)
RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL

) 0.6+ o.dibb  + mesls = S ULSE
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Filename: BEET17.WQ1 A” Cmd%s'b{e {
Date: 19-Dec-94 ofﬁamC M onty
Facility: American Crystal Sugar
Location: Moorhead, Minnesata
Source: South pulp dryer--coal-fired rotary drum with multiclone and stack filter system

Test date: January 21, 1992

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported

Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
1 | Stack temperature Deg F 233.3 232.8 228.8
South Pressure in. HG 28.8 28.8 28.8
pulp Moisture % 32.39 33.09 32.16
dryer Oxygen % 16 16.5 15.25
Volumetric flow, actual acfm 68336 68733 68225
Volumetric flow, standard* dscfm 33857 33726 34139
Isokinetic variation % 109.64 104.7 100.84
Wet Pulp Feed Rate To Dryer TPH 27.0 28.6 277

Pollutant concentrations:

Total PM G/dsct 0.0724 0.0718 0.0757

Filterable PM G/dscf 0.0640 0.0632 0.0625
Condensible PM G/dsct 0.00838 0.00856 0.0132

co2 % dv 412 4.08 4.11

Pollutant mass flux rates: ‘

Filterable PM : Ib/hr 18.6 18.28 18.29
Condensible PM Ib/hr 2.43 2.48 3.86

co2 Ib/hr 9560 9430 9616

Emission factors (ENGLISH UNITS): AVERAGE
Filterable PM Ib/ton 0.69 0.64 0.66 0.66
Condensible PM Ib/ton 0.080 0.086 0.14 0.11
cO2 Ib/ton 354 329 348 344 |I-
Emission factors (METRIC UNITS): AVERAGE
Filterable PM ka/Mg 0.34 0.32 0.33 0.33
Caondensible PM kg/Mg 0.045 0.043 0.070 0.053
co2 kg/Mg 177 165 174 172

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT

/f‘a,f LMISSion FAG"O/‘S ‘FD 12- +€SF‘ run s
g)n*rv”-zd uﬂcom%ro”@(
Filtecable PM a3 gm/m) 2244(4.4 1b Fon )
! No Data

Condensible orjamc M opse 52 (o ‘10 !b/f-on)

CO2 151 &2 (3oz lb/fon) :ﬁg_gsr? 1] Tow




Filename:
Date:
Facility:
Location:
Source:
Test date:

BEET17A.WQH
19-Dec-94

American Crystal Sugar
Moorhead, Minnesota

South pulp dryer--coal-fired rotary drum with multiclone and stack filter system

January 22, 1992

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported

Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
2 |Stack temperature Deg F 227.8 218.4 219.8

South Pressure in. HG 28.7 28.7 28.7

pulp Moisture % 42.65 42.44 44,09

dryer Oxygen % 14.75 14.25 15.1
Volumetric flow, actual acfm 63134 62566 62962
Volumetric flow, standard* dscfm 26633 26857 26198
Isokinetic variation % 109.19 104.6 104.29

Wet Pulp Feed Rate To Dryer TPH 347 341 33.7
Pollutant concentrations:
Total PM G/dsct 0.1001 0.0953 01277
Fiterable PM G/dsct 0.0847 0.0823 0.102
Condensible PM G/dsct 0.0154 0.0130 0.0259
co2 % dv 55 6 5.2
Poliutant mass flux rates:
Filterable PM Ib/hr 19.3 18.94 22.86
Condensible PM lb/hr 3.52 3.00 5.82
Cco2 Ib/hr 10039 11044 9336
Emission factors (ENGLISH UNITS): AVERAGE
Filterable PM Ib/ton 0.56 0.56 0.68 0.60
Condensible PM Ibfton 010 0.088 0.17 012
co2 Ibfton 290 324 277 297
Emission factors {METRIC UNITS): AVERAGE
Fitterable PM kg/Mg 0.28 0.28 0.34 0.30
Condensible PM kg/Mg 0.051 0.044 0.086 0.060
Cco2 kg/Mg 145 162 139 148

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT




Filename:
Date:
Facility:
Location:
Source:
Test date:

BEET17B.WQ1
26-Jan-95

American Crystal Sugar
Moorhead, Minnesota

South pulp dryer--coal-fired rotary drum with multiclone and stack filter system

January 23, 1992

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported

Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
3 | Stack temperature Deg F 2171 213.1 203.3

South Pressure in. HG 28.6 28.6 28.6

pulp Moisture % 46.02 46.74 43.7

dryer Oxygen Y% 15.1 14.58 15.5
Volumetric flow, actual acfm 57117 57148 56430
Volumetric flow, standard* dscfm 23021 22860 24213
Isokinetic variation % 109.02 108.94 100.6

Wet Pulp Feed Rate To Dryer TPH 33.0 321 31.7
Pollutant concentrations:
Total PM G/dscf 0.0979 0.1119 0.1213
Filterable PM G/dsct 0.0832 0.0999 0.106
Condensible PM G/dscf 0.0147 0.0120 0.0150
co2 . % dv 5.02 579 4,85
Pollutant mass flux rates:
Filterable PM Ib/hr 16.4 -19.6 221
Condensible PM b/hr 2.91 2,35 3.11
Co2 Ib/hr 7920 9071 8048
Emission factors (ENGLISH UNITS): AVERAGE
Filterable PM ibfton 0.50 0.61 0.70 0.60
Condensible PM Ib/ton. 0.088 0.073 0.098 0.086
co2 Ib/ton 240 283 254 259
Emission factors (METRIC UNITS): AVERAGE
Filterable PM ka/Mg 0.25 0.30 0.35 0.30
Condensible PM kg/Mg 0.044 0.037 0.04%1 0.043
Co2 ka/Mg 120 141 127 129

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT
Run three PM does not match PM in report. Mistake in reporting condensibles in report.




Filename:
Date:
Facility:
Location:
Source;
Test date:

BEET17C.WQ1
19-Dec-94

American Crystal Sugar
Moorhead, Minnesota

South pulp dryer-coal-fired rotary drum with multiclone and stack filter system

January 24, 1992

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported

Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
4 | Stack temperature Deg F 2095 201.5 180.8

South Pressure in. HG 28.8 28.8 28.8

pulp Moisture % 43.35 44,73 45.34

dryer Oxygen % 14 13.65 13.88
Volumetric flow, actual acfm 58851 58123 58206
Volumetric flow, standard* dscfm 25297 24675 24840
Isokinetic variation % 108.32 108.55 108.92

Wet Pulp Feed Rate To Dryer TPH 36.7 33.8 36.6
Pollutant concentrations:
Total PM G/dsct 0.1295 0.1134 0.1014
Filterable PM G/dscf 0.1130 0.0973 0.0837
Condensible PM G/dsct 0.0165 0.0161 0.0177
co2 % dv 6.12 6.58 6.58
Pollutant mass flux rates:
Filterable PM Ib/hr 245 20.57 17.82
Condensible PM ib/hr 3,58 3.41 3.77
€02 ib/hr 10610 11127 11202
Emission factors (ENGLISH UNITS): AVERAGE
Filterable PM Ib/ton 0.67 0.61 0.49 0.59
Condensible PM Ib/ton 010 0.10 010 010
Cco2 Ib/ton 289 330 306 308
Emission factors (METRIC UNITS): AVERAGE
Filterable PM kg/Mg 0.33 0.30 0.24 0.29
Condensible PM kg/Mg 0.049 0.051 0.051 0.050
co2 kg/Mg 145 165 153 154

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT




Filename:
Date:
Facility:
Location:
Source:
Test date:

BEET17D.wWQiH
19-Dec-94

American Crystal Sugar
Moorhead, Minnesota

South pulp dryer--coal-fired rotary drum multiclone inlet

January 21, 1992

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported

Test 1D Parameter Units Run 1 Run 2 Run 3 Run 4
1 [Stack temperature Deg F 248.8 247.2 244.4

South Pressure in. HG 29.06 29.06 29.06

pulp Moisture Yo 31.09 31.76 31.18

dryer Oxygen Yo 16 15.5 15.25

multiclone Volumetric flow, actual actm 81456 80531 81030

inlet Volumetric flow, standard* dscfm 40609 39847 40596
Isokinetic variation % 109.42 102.8 100.98

Wet Pulp Feed Rate To Dryer TPH 27 28.6 277
Pollutant concentrations:
Filterable PM G/dscf 0.3533 0.4167 0.3414
coz % dv 412 4.08 4,11
Pollutant mass flux rates:
Filterable PM Ib/hr 123 142 119
co2 ib/hr 11466 11142 11435
Emission factors (ENGLISH UNITS). AVERAGE
Filterable PM Ib/ton 4.6 5.0 4.3 4.6
co2 Ib/ton 425 390 413 409
Emission factors (METRIC UNITS): AVERAGE
Filterable PM kg/Mg 2.3 25 2.1 2.3
coO2 kg/Mg 212 195 206 205

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT




Filename:
Date:
Facility:
Location:
Source:
Test date;

BEET17E.WQ1
19-Dec-94

American Crystal Sugar
Moorhead, Minnesota

South pulp dryer--coal-fired rotary drum multiclone inlet

January 22, 1992

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported

Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
2 | Stack temperature Deg F 243 242.8 242.8
South Pressure in. HG 28.91 28.91 28.91
pulp Moisture % 39.35 42.06 40.72
dryer Oxygen %
multiclone Volumetric flow, actual acfm 88431 87614 86927
inlet Volumetric flow, standard® dscfm 38918 36846 37403
Isokinetic variation % 105.87 105.98 100.77
Wet Pulp Feed Rate To Dryer TPH 34.7 34.1 33.7
Pollutant concentrations:
Filterable PM | G/dscf 0.4139 0.4206 0.4494
Co2 % dv 5.5 6 52
Pollutant mass flux rates:
Filterable PM Ib/hr 138 133 144
co2 Ib/hr 14670 15151 13329
|Emission factors {ENGLISH UNITS): AVERAGE
Filterable PM Ib/ton 4.0 3.9 4.3 4.0
cQ2 Ib/ton 423 444 396 421
Emission factors (METRIC UNITS): AVERAGE
Filterable PM kg/Mg 2.0 1.9 2.1 2.0
co2 kg/Mg 211 222 198 210

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT




Filename:
Date:
Facility:
Location:
Source:
Test date:

BEET17F.WQ1
19-Dec-94

American Crystal Sugar
Moorhead, Minnesota

South pulp dryer--coal-fired rotary drum multticlone inlet

January 23, 1982

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported

Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
3 |Stack temperature Deg F 243.6 243.3 244

South Pressure in. HG 28.87 28.87 28.87

pulp Moisture % 42.88 44.87 43.13

dryer Oxygen % 15.1 14.58 15.5

multiclone Volumetric flow, actual acfm B0713 80381 81039

inlet Volumetric flow, standard* dscfm 33386 32104 33356
Isokinetic variation % 106.05 105.85 101.38

Wet Pulp Feed Rate To Dryer TPH 33 321 31.7
Pallutant concentrations:
Filterable PM G/dscf 0.4774 0.4937 0.5692
co2 % dv 5.02 579 4,85
Pollutant mass flux rates:
Filterable PM ib/hr 137 136 163
Cco2 lb/hr 11486 12739 11087
Emission factors (ENGLISH UNITS): AVERAGE
Filterable PM Ib/ton 4.1 4.2 5.1 4.5
coz2 Ib/ton 348 397 350 365
Emission factors (METRIC UNITS): AVERAGE
Filterable PM kg/Mg 2.1 2.1 26 2.3
Cc02 ka/Mg 174 198 175 182

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT




Filename:
Date:
Facility:
Location:
Source:
Test date:

BEET17G.WQ1
19-Dec-94

American Crystal Sugar
Moorhead, Minnesota

South pulp dryer--coal-fired rotary drum multiclone intet

January 24, 1992

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported

Test D Parameter . Units Run 1 Run 2 Run 3 Run 4
4 [Stack temperature Deg F 246.6 2442 247.5

South Pressure in. HG 29.03 29.03 29.03

pulp Moisture % 42.35 43.45 43.48

dryer Oxygen % 14 13.65 13.88

multiclone Volumetric flow, actual acfm 90671 88849 80663

inlet Volumetric flow, standard* dscim 37901 36556 37106
Isokinetic variation % 106.05 105.85 101.38

Wet Pulp Feed Rate To Dryer TPH 36.7 338 36.6
Pollutant concentrations:
Filterable PM G/dscf 0.4687 0.5411 0.4783
co2 % dv 6.12 6.58 6.12
Pollutant mass flux rates:
Filterable PM Ib/hr 152 170 152
co2 Ib/hr 15897 16485 15563
Emission factors {ENGLISH UNITS): AVERAGE
Filterable PM Ib/ton 4.1 5.0 4.2 4.4
Cco2 Ib/ton 433 488 425 449
Emission factors (METRIC UNITS): AVERAGE
Filterable PM kg/Mg 2.1 2.5 2.1 2.2
co2 kg/Mg 217 244 213 224

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT
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An ANDERSEN INSTRUMENTS sampling train was used to extract
particulate samples by means of a glass-lined pitobe assembly.
This test determined the "front-half" and "back-half" portions of
the total particulate catch. The "front-half" includes the
residue from probe washings and particulate from the dry filter.
The "back-half" catch includes the residue extracted from the

impingers of the Method 5 train.
2.0 BUMMARY

The results of the January 21 --24, 1992 inlet/outlet emission
tests of the South Pulp Dryer are included in section 3.0 of this
report. No difficulties occurred in the field or in the
laboratorf evaluation of the samples. Based on this fact and a -
review of all data, it is our opinion that the results reflect
the aéfual emissions from this process at the time the testing
was performed. Table 1 below }jsts the emission concentration

determinations and collection efficiency for each test.

Table 1
Summary of Results
Test Run Inlet Outlet Collection
No. No. Concentration Concentration Efficiency
(gr/dscf} (ar/dscf) (%)
1 1 0.3533 0.0724 79.5
1 2 0.4167 0.0718 82.8
1 3 0.3414 0.0757 _ 77.8
2 1 0.4139 0.1001 75.8
2 2 0.4206 0.0953 77.3
2 3 0.4494 0.1277 71.6
3 1 0.4774 0.0979 79.5
3 2 0.4937 0.1119 77.3
3 3 0.5692 : 0.1091 80.8
4 1 0.4687 0.1295 72.4
4 2 0.5411 0.1134 79.0
4 3 0.4783 0.1014 78.8

BW 920014 . -2- March 26, 1992




3.0 RESULTS

Tables 2 through 17 show the results of Method 5 testing for the
inlet and outlet of the South Pulp Dryer. Field data, analytical
data, testing procedures, calculations, calibration data, and

process rates are included in Appendices 2 through 7,

respectively.

BW 920014 ~-3- March 26, 1992
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