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AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 1 
SOURCE/SITE: SOUTH DRYER STACK 

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 1815 
RUN END TIME 1519 1745 2013 

STACK STATIC PRESSURE ( i n .  HZO) 
CROSS SECTIONAL AREA (Sq. ft.) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER (ml.) 
IUPINGER ( m l . )  
DESSICCANT (grams) 
TOTAL (grams) 

-0.84 -0.84 -0.84 
19.308 19.308 19.308 
0.840 0.840 0.840 

0.00 0.00 0.00 
696.00 676.00 740.00 
300.00 302.00 174.00 
996.00 978.00 914.00 

SAMPLE GAS MOISTURE CONTENT ( % )  32.39 33.09 32.16 

TOTAL PARTICULATE COLLECTED (g) 0.4594 0.4335 0.4454 

DRY GAS METER COEFFICIENT 1.001 1.001 1.001 
BAROMETRIC PRESSURE (in. Hg) 20.85 28.85 28.85 
AVG. ORIFICE PRESSURE DROP ( i n .  H20) 3.65 3.32 3.16 
AVG. GAS METER TEMP. (degrees F) 113.3 118.7 117.6 

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

TOTAL SAMPLING TIME (Inin.) 
NOZZLE DIAMETER ( i n . )  
AVG. STACK GAS TEMP. (degree6 F) 

109.20 104.93 102.16 
97.93 93.16 90.82 

96 96 96 
0.312 0.312 0.312 
233.3 232.8 228.8 

AVG. STACK GAS VELOCITY (ft/SeC) 58.99 59.33 58.89 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

68336 60733 68225 
33856 33725 34139 

ISOKINETIC VARIATION ( % )  109.64 104.70 100.84 

PARTICULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

0.0359 0.0352 0.0379 
0.0724 0.0718 0.0757 

PARTICLE MASS RATE (lb/hr) 20.985 20.736 22.121 



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 ( m l .  ) 
IMPINGER (ml.) 
DESSICCANT (grams) 
TOTAL (grams) 

SAMPLE GAS MOISTURE CONTENT ( a )  

TOTAL PARTICULATE COLLECTED (g) 

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 ( i n . )  
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 (grldscf) 

PARTICLE MASS RATE (lb/hr) 

RUN 1 RUN 2 RUN 3 

22-Jan-92 22-Jan-92 22-Jan-92 
___________ ---------- 

1020 
1212 

-0.43 
19.308 
0.840 

0.00 
984.00 
341.00 
1325.00 

42.65 

0.5441 

1.001 
28.70 
2.75 
122.4 

95.77 
83.91 

96 
0.312 
227.8 

54.50 

63134 
26632 

109.19 

0.0422 
0.1001 

22.816 

1250 
1430 

-0.43 
19.308 
0.840 

0.00 
1074.00 
86.00 

1160.00 

42.44 

0.4578 

1.001 
28.70 
2.14 
123.5 

84.86 
74.11 

96 
0.312 
218.4 

54.01 

62566 
26857 

104.60 

0.0409 
0.0953 

21.920 

1515 
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 

104.29 

0.0531 
0.1277 

28.644 



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) 

-0.45 -0.45 -0.45 
19.308 19.308 19.308 
0.840 0.840 0.840 

0.00 0.00 0.00 
1135.00 1135.00 1036.00 
89.00 89-00 23.00 

1224.00 1224.00 1059.00 

SAMPLE GAS MOISTURE CONTENT ( % )  46.02 46.74 43.70 

TOTAL PARTICULATE COLLECTED (9) 0.4289 0.4762 4 0 . 5 0 5  2 

DRY GAS METER COEFFICIENT 1.001 1.001 1.001 
BAROMETRIC PRESSURE (in. Hg) 28.68 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) 
STANDARD CONDITIONS (decf) 

TOTAL SAMPLING TIME (Inin.) 
NOZZLE DIAMETER (in.) 
AVG. STACK GAS TEMP. (degrees F) 

75.44 73.35 72.00 
67.63 65.70 64.26 

96 96 96 
0.312 0.312 0.312 
217.1 213.1 203.3 

AVG. STACK GAS VELOCITY (ft/sec) 49.30 49.33 48.71 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (decfm) 

ISOKINETIC VARIATION ( % )  

PARTICULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

PARTICLE MASS RATE ( l b / h r )  

57117 57148 56430 
23021 22860 24213 

109.02 108.94 ,100.60 

19.291 21.893 -25J'4 
w 



DATE OF RUN 
RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE (in. H 2 0 )  
CROSS SECTIONAL AREA (Sq. ft.) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER ( m l  . ) 
IMPINGER ( m l . )  

TOTAL (grams) 

SAMPLE GAS MOISTURE CONTENT ( % )  

TOTAL PARTICULATE COLLECTED (9) 

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Hg) 
AVG. ORIFICE PRESSURE DROP (in. H2O) 
AVG. GAS METER TEMP. (degrees F) 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (cf) 

DESSICCANT (grams) 

STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (min.) 

AVG. STACK GAS TEMP. (degrees F) 
NOZZLE DIAMETER (in.) 

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/hr) 

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 

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 

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 



DATE OF RUN 
RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE (in. H20) 
CROSS SECTIONAL AREA (sq. f t . )  
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER ( m l . )  
IMPINGER ( m l . )  
DESSICCANT (grams) 
TOTAL (grams) 

SAMPLE GAS MOISTURE CONTENT ( % )  

TOTAL PARTICULATE COLLECTED (g )  

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 ( f t / s e c )  

VOLUMETRIC FLOWRATE 
ACTUM, (acfm) 
DRY STANDARD (dscfm) 

ISOKXNETIC VARIATION ( % )  

PARTXCULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

PARTICLE MASS RATE ( l b / h r )  

22-Jan-92 
1020 
1200 

2.80 
53.472 
0.840 

381.00 
0.00 

206.00 
587.00 

39.35 

1.1431 

1.000 
28.70 
0.85 
124.8 

49.12 
42.62 

96 
0.313 
243.0 

27.56 

88431 
38918 

105.87 

0.1822 
0.4139 

137.931 

22-Jan-92 22-Jan-92 
1250 
1430 

2.80 
53.472 
0.840 

398.00 
0.00 

179.00 
577.00 

42.06 

1.0204 

1.000 
28.70 
0.66 
125.0 

43.19 
37.44 

96 
0.313 
242.8 

27.31 

87614 
36846 

105.98 

0.1769 
0.4206 

132.691 

1515 
1655 

2.80 
53.472 
0.840 

407.00 
0.00 

120.00 
527.00 

40.72 

1.0523 

1.000 
28.70 
0.62 
128.2 

41.92 
36.14 

96 
0.313 
242.8 

27.09 

86927 
37402 

100.77 

0.1934 
0.4494 

143.911 

..... 



AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 1 
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. HZO) 
CROSS SECTIONAL AREA (Sq. it.) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER ( m l . )  
IMPINGER (ml.) 
DESSICCANT (grams) 
TOTAL (grams) 

2.80 2.80 2.80 
53.472 53.472 53.472 

. 0.840 0.840 0.840 

374.00 342.00 0.00 
0.00 0.00 0.00 
34.00 46.00 34.00 
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) 
STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (min.) 

AVG. STACK GAS TEMP. (degrees F) 
NOZZLE DIAMETER (in.) 

49.03 45.02 45.22 
42.60 39.27 39.30 

96 96 96 
0.313 0.313 0.313 
248.8 247.2 244.4 

AVG. STACK GAS VELOCITY (ft/Sec) 25.39 25.10 25.26 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (decfm) 

81456 80531 81030 
40605 39847 40596 

ISOKINETIC VARIATION ( % )  109.42 102.80 100.98 

PARTICULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

0.1761 0.2062 0.2388 
0.3533 0.4167 0.3414 

PARTICLE MASS RATE (lb/hr) 122 .817 142.180 118.679 



DATE OF RUN 23-Jan-92 23-Jan-92 
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 ( a )  

TOTAL PARTICULATE COLLECTED (g) 

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE ( i n .  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/acf) 
DRY STANDARD (gr/dscf) 

PARTICLE MASS RATE (lb/hr) 

945 
1130 

2.60 
53.472 
0.840 

416.00 
0.00 

125.00 
'541 - 00 
42.88 

1.0501 

1.000 
28.68 
0.53 
105.6 

37.90 
33.94 

96 
0.313 
243.6 

25.16 

80713 
33386 

106.05 

0.1975 
0.4774 

136.465 

1220 
1400 

2.60 
53.472 
0.840 

423.00 
0.00 

140.00 
563.00 

44 - 87 
1.0421 

1.000 
28.68 
0.50 
106.8 

36.45 
32.58 

96 
0.313 
243.3 

25.05 

80381 
32101 

105.85 

0.1972 
0.4937 

135.681 

23-Jan-92 
1450 
1640 

2.60 
53.472 
0.840 

424.00 
0.00 
98.00 
522.00 

43.13 

1.1957 

1.000 
28.68 
0.49 
108.7 

36.40 
32.42 

96 
'0.313 
244.0 

25.26 

81039 
33356 

101.38 

0.2343 
0.5692 

162.548 



AMERICAN CRYSTAL SUGAR 
MWRHEAD, MINNESOTA 

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

RESULTS OF PARTICULATE,LOADING DETERMINATIONS - 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 1505 
RUN END TIME 1200 1426 1645 

STACK STATIC PRESSURE ( i n .  H20) 
CROSS SECTIONAL AREA ( S q .  ft.) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER (ml.) 
IMPINGER (ml.) 
DESSICCANT (grams) 
TOTAL (grams) 

2.75 2.75 2.75 
53.472 53.472 53.472 
0.840 0.840 0.840 

413.00 571.00 563.00 
0.00 

223.00 22.00 30.00 
636.00 593.00 593.00 

~~ 

0.00 
~~ 

0.00 

SAMPLE GAS MOISTURE CONTENT ( e )  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) 
STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (min.) 
NOZZLE DIAMETER ( i n . )  
AVG. STACK GAS TEMP. (degrees F) 

46.17 41.30 41.64 
40.78 36.35 36.31 

96 96 96 
0.313 0.313 0.313 
246.6 244.2 247.5 

AVG. STACK GAS VELOCITY (ft/sec) 28.26 27.69 28.26 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

90671 88849 90663 
37901 36556 37106 

ISOKINETIC VARIATION ( % )  104.99 103.72 102.06 

PARTICULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

0.1959 0.2227 0.1958 
0.4687 0.5411 0.4783 

PARTICLE MASS RATE (lb/hr) 152.087 169.361 151.958 



M R I C A N  CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 1 
SOURCE/SITE: SOUTH DRYER STACK 

RESULTS OF ORSAT & UOISTURE ANALYSES - UETHODS 3 & 4 (%V/V) 

DATE OF TEST 

DRY BASIS (ORSAT), % ______________________-------- 
CARBON DIOXIDE 

OXYGEN 

CARBON UONOXIDE 

NITROGEN 

WET BASIS (ORSAT), % ________________-------------- 
CARBON DIOXIDE 

OXYGEN 

CARBON UONOXIDE 

NITROGEN 

WATER VAPOR 

DRY UOLECULAR WEIGHT 

WET UOLECULAR WEIGHT 

RUN 1 RUN 2 RUN 3 

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

4.12 4.08 4.11 

16.00 15.50 15.25 

0.00 0.00 0.00 ' 

79.88 80.42 80.64 

2.79 2.73 2.79 

10.82 10.37 10.35 

0.00 0.00 0.00 

54.01 53.81 54.71 

32.39 33.09 32.16 

29.30 29.27 29.27 

25.64 25.54 25.64 



AMERICAN CRYSTAL SUGAR 
MOOR+iEAD, MINNESOTA 

TEST NO. 2 
SOURCE/SITE: SOUTH DRYER STACK 

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

DATE OF TEST 

DRY BASIS (ORSAT), % 

RUN 1 RUN 2 RUN 3 

22-Jan-92 22-Jan-92 22-Jan-92 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WET BASIS (ORSAT), % _----__________--------------- 
CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY nomcuLAR WEIGHT 

WET MOLECULAR WEIGHT 

5.50 6.00 5.20 

14.75 14.25 15.10 

0.00 0.00 0.00 

79.75 79.75 79.70 

3.15 3.45 2.91 

8.46 8.20 8.44 
.. 

0.00 0.00 4 ,  0.00 

45.73 45.91 44.55 

42.65 42.44 44.10 

29.47 29.53 29.44 

24.58 24.64 24.39 



AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 3 
SOURCE/SITE: SOUTH DRYER STACK 

DATE OF TEST 

DRY BASIS (ORSAT), 0 .............................. 
CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WET BASIS (ORSAT), 6 .............................. 
CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY nomcuLRR WEIGHT 

WET MOLECULAR WEIGHT 

RUN 1 RUN 2 RUN 3 

23-Jan-92 23-Jan-92 23-Jan-92 

5.02 5.79 4.85 

15-10 14.58 15.50 

0.00 0.00 0.00 

79.88 79.63 79.65 

2.71 3.08 2.73 

8.15 7.76 8.72 

0.00 0.00 0.00 

43.12 42.41 44.83 

46.02 46.75 43.71 

29.41 29.51 29.40 

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) 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

' CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

RUN 1 RUN 2 RUN 3 

24-Jan-92 24-Jan-92 24-Jan-92 

6.12 6.58 6.58 

14.00 13.65 13.88 

0.00 0.00 0.00 

79.88 79.77 79.54 . .  

3.47 3.64 3.60 

7.93 7.55 7.59 

0.00 0.00 0.00 

45.24 44.10 43.48 

43.37 44.71 45.34 

29.54 29.60 29.61 

24.54 24.41 24.35 



AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

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

RESULTS OF ORSAT L MOISTURE ANALYSES - METHODS 3 L 4 (%V/V) ----____________________________________------------------------- 
RUN 1 RUN 2 RUN 3 

21-Jan-92 21-Jan-92 21-Jan-92 DATE OF TEST 

DRY BASIS (ORSAT), % .............................. 
CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WET BASIS (ORSAT), % .............................. 
CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY M O L E C ~  WEIGHT 

WET MOLECULAR WEIGHT 

4.12 4.08 4.11 

16.00 15.50 15.25 

0.00 0.00 0.00 

79.88 80.42 80.64 

2.84 2.79 2.83 

11.03 10.58 10.50 

0.00 0.00 0.00 

55.05 54.90 55.50 

31.09 31.74 31.18 

29.30 29.27 29.27 

25.79 25.69 25.75 



AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

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

RUN 1 RUN 2 RUN 3 

DATE OF TEST 

DRY BASIS (ORSAT), % .............................. 
CARBON DIOXIDE 

OXYGEN 

CARBON UONOXIDE 

NITROGEN 

WET BASIS (ORSAT), % -------_______________________ 
CARBON DIOXIDE 

OXYGEN 

CARBON UONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

22-Jan-92 

5.50 

14.75 

0.00 

79.75 

3.34 

8.94 

0.00 

48.36 

39.36 

29.47 

24.96 

22-Jan-92 

6.00 

14.25 

0.00 

79.75 

3.48 

8.26 

0.00 

46.21 

42.06 

29.53 

24.68 

22-Jan-92 

5.20 

15-10 

0.00 

79.70 

3.08 

8.95 

0.00 

47.25 

40.72 

29.44 

24.78 



) AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

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

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

DATE OF TEST 

DRY BASIS (ORSAT), % ____________________---------- 
CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WET BASIS (ORSAT), % 

RUN 1 RUN 2 RUN 3 

23-Jan-92 23-Jan-92 23-Jan-92 

5.02 5.79 4.85 

15-10 14.58 15.50 

0.00 0.00 0.00 

79.88 79.63 79.65 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

2.87 3.19 2.76 

8.62 8.04 8.82 

0.00 0.00 0.00 

45.62 43.90 45.30 

42.89 44.88 43.13 

29.41 29.51 29.40 

24.51 24.34 24.48 



AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

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

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

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

RUN 1 RUN 2 RUN 3 

24-Jan-92 24-Jan-92 24-Jan-92 

6.12 6.58 6.12 

14.00 13.65 13.88 

0.00 0.00 0.00 

79.88 79.77 80.00 

3.53 3.72 3.46 

8.07 7.72 7.85 

0.00 0.00 0.00 

46.05 45.10 45.22 

42.35 43.46 43.47 

29.54 29.60 29.53 

24.65 24.56 24.52 



. .__ - 

Bay Werl Inc 612-291-0456 @ Bay West Analytical Laboratory Five Empire Drive FAX29IM199 

Si Paul.Mmmola 
5103-1867 

LAB NO: 2.G 34 
SOURCE: 5 tcrK 

LOCATION : 
I SITE: 

TEST NO : I 
RUN N O . t S  i,a;3 

ANALYST: (r I Hesslef 
DATE: XI 11.4;L’  

SUMMARY OF PARTICULATE ANALYSES 
1 

-- L a b  N o .  Run No. T o t a l  C o r r e c t e d  W t .  fa -- 
I wc3, ‘9 qz ‘4 73 I 0. cJ5q4 

I%% ‘W3. ’9 i’<I 2, 0. c l 3 3 5  

’ Is?la,,’yy.l: ’475 3 0, Ll J5 J 

’ R e s i d u e f q l  V o l u m e  f 1) SLL. 
0 , C o l l  I 0,135 = a.ocsl . 

) 

CONDENSIBLE ORGANICS 

I -- Lab No. F i n a l  W t . l a - l  Tare W t . l a - 1 .  Gain I s ) (  res idue  1. 
J M q I  1 L\G 7325 - l%, 7-3 = o*ooza 

J 

NOTE: ( 1 )  = L i t e r ’  
( 9 )  =Gram 
( g / l ) = g r a m  per l iter 1 



(@ Bay West Analytical Laboratory Bay wesl lllc 
Five EmpireDriw 
SLPaul.Minnesola 
55103.18Gl 

LAB NO: 2,sJ TEST NO: I 
. RUN NO: I skck SOURCE: 

SITE: DATE: A-Ig-cja 
MCAT- m u m :  tz- \Ar&/ 

... ... ,.. 

SUMMARY OF CORRECTED TOTALS (q) 

RUN NO. FILTER PROBE WASH CATCH TOTAL 
I 0,3)5X + 0.&10 + ' 0 . 4 3 2  = y.4 59 4 



Bay wesl In 612-i¶1d4x, @ Bay West Analytical Laboratory Five Enpire Give FAX2910099 

SLPaul.Minmd2 
55103.1&7 



Bay w€sl lm 612-291-w55 @ Bay West Analytical Laboratory Five Empire Drive FAx291MFA 

SI Paul.Minnesola 
55103-1867 

IMPINGER CATCH 

Lab No. F i n a l  Wt. (cfk T a r e  Wt. (q-1 - Gain -- 
= u , o s a  

BLANK 0.455 (I)* sol\ (g / l )=  - 0 . ~ 6  

- - 3 - 135.1561 - Iwra I35bdLICI 

CORRECTED TOTAL a 0 7 7 7  

SUMMARY OF CORRECTED TOTALS (a1 

- RUN NO. FILTER PROBE WASH IMP. CATCH 

3 Ot2%45 + 0~376.2 + 00 ‘777 = n, 4 5 4  



Bay wesl 1% 612.2914AX, @ Bay West Analytical Laboratory Five Empire Drive FAX29l-w99 

, LAB NO: a ~ j 3 ~ \  TEST NO: 2 
SOURCE: Sbck RUN NO. ‘ 3  I ,  a, 3 
LOCATION : ANALYST: f l  . Hessk/ DATE: ~ , 1 3 * Y a ’  ’ i SITE: 

Sm3MARY OF PARTICULATE A N k Y S E S  

-- Lab No. -- Run No. Total Corrected Wt. l e  

rwyry, ‘ws 77L I 0, 54cI I 
“ I ?  $4; 9 7 7  2 e, 457Y 
IW?, ‘4qz ‘97r 3 A, 5965 

) BLANK VALUE ANALYSES 

ACETONE 

residue) -- Lab No. Final Wt. (a). Tare Wt. (a) Gain (a),( 
) 

‘,\ .J \ &45J 21,2536 - al.2sl5 = 0.00ll 

) Residuela) Volume ( 1 ) SLLL 

0.oolI / 0.13 5 c,. om/ - - 
\ 
I 

CONDENSIBLE ORGANICS 

’ Lab No. Final Wt.la) Tare Wt.la) Gain la)( residue) 

I W 4  I 1Jo.73a5 - \%75~13 = 0 . ~ ~ 2  
j 

) Residuela) Volume(1)- 9L.L 
Q , ~ - X ~  / (>.a 00 = 6,011 ) 

NOTE : ( 1) =Liter’ 
(9) =Gram 
(g/ 1) =gram per liter .I  

t 

i 



~~ 
~ - 

Bay wesl IN. 612-291*% @ Bay West Analytical Laboratory F i i  Empire Lhi i  FAX291-0099 

SI Paul.Minnesola 
551@3-1&77 

LAB NO: 3,034 
SITE:  
L O C A T m :  

SOURCE: 5+0& 
TEST NO: 2 
RUN NO: 
DATE: ,2 . 3 y 
ANALYST: z,l.b&t' 

SOWMARY OF CORRECTED TOTALS (a) 

RUN NO. FILTER PROBE WASH IMP. CATCH T O 3  
I ~ , ' 3 6 &  + 0~676%' + o , & d  = n , 5 v q \  



BayWInc. 612*291-M56 
t@ Bay West Analytical Laboratory Five Emire Dim FAX2910099 

SLPaul.Minnerola 
551w-1861 

\ IMPINGER CATCH 

-- L a b  No. F i n a l  Wt. (41 Tare Wt.(sl Gain m 
' 1'6917 13x-2q72 - 13W.9205 = 0,0767 - = 

- 
BLANK 1.295 (1)* o.oj\ (g/l)= 0 ,or~a  I 

I 
CORRECTED TOTAL 0,- 

I I 

BUMMARY OF CORRECTED TOTALS (a) 

RUN NO. FILTER PROBE IMP. CATCH TOTAL 
) 

) a 0 , ~ 6  + 0,0667 + 0.G5 = i3 ,%7g 



(@ Bay West Analytical Laboratory BayWesllnc. 
Five Empire Drive 
St Paul.Minnmla 

55101-1861 

SLLE: 
LOCATION: 

TEST NO: +A 

ANALYST: R.Hcr S,k J 

RUN NO: 3 
DATE : 2*)3*43-- 

FILTERS 

Lab No. Fina l  Wt. fe Tare Wt.(_sl Gain fal. 

(>, 33x1 IW76 0.4565 - n,baq4 
-- 

. =  - - - 
TOTAL h, 3321 

Probe & Front Half Wash 

SUMMARY OF CORRECTED TOTALS ( U l  

-_  RUN NO. FILTER PROBE WASH IMp. CATCH TOTAL 

3 Ot333\ + ~,1.134 + 0 . I L l O  = 0 ~ 5 q 6  



~ ~~~ 

E@ wey Ilc 612-291-0456 

F ~ e E r ~ i r e D r i v e  FAX291M199 

$4 Paul MlnrSSGIa 

53103.1bl: 

@ Bay West Analytical Laboratory 

LAB NO: Jo3?t,ck 
SOURCE: 
SITE: 
LOCATTON I 

TEST NO: 3 
RUN NO.'S 1, 5 
DATE: 2s,vq2 ' f '  ' 
ANALYST: K8 tknssJcf 

SUMMARY OF PARTICULATE ANALYSES 

-- Lab No. -- Run No. Total Corrected Wt. (a 
IW23 'rJr,97y I c, Jaw? 

IW6. ~ ~ 4 , ' ~ ~ ~  2 0. 76.2 
B4?, ' 4 6 .  'qsl 3 0,4.5 LI 

BLANK VALUE ANALYSES 

) Residue fq) Volume (1 1 a 

CONDENSIBLE ORGANICS 

residue) -- Lab No. Final Wt.lsl Tare Wt.fa Gain (a)( 

rw4r Iclo.73a5 - J c ) u 7 3 ~ 3  = cy fX2x 

. .  
NOTE: (1) =Liter' 

(g) =Gram 
(g/l)=gram per liter 



Bay wed 1%. 612291-l%YJ 
l@ Bay West Analytical Laboratory five Empire Drive W29lD399 

St Pad.Minmla 
55103.1867 

TEST NO- 3 
RUN NO: *-- 

DATE : a, 1 ' 3 . ~ 2  
ANALYST: LOCATTON : 6 H r s W  

SOURCE: 
SITE: 

IMPINGER CATCH 

Sab No. Final Wt.fUl Tare wt.ls) Gain 
- 137, '-!rl92 = 0 6 7 7 0  - - - 18423 i 3z -5262 

- 
BLANK i . i c l o  (I)* 0,011 (g/l)= o , o i a S  

CORRECTED TOTAL 0.66% 

SUMMARY OF CORRECTED TOTALS tal 

.RUN NO. FILTER PROBE WASH IMp. CATCH TOTAL 
I 0,aQ 4- 0,0762 4- 0.06115 = 0. L / 2 % 4  



I 
Bay wesl lri€ 612-291Q4% @ Bay West Analytical Laboratory Five Emire Drive FAX2910399 

SI Paul.Minmola 
551@.35-1867 

' LAB NO: aU3Jgf 
SOURCE: 
SITE: 
LOCATTUN: 

s rk  
TEST NO: 5 

ANALYST: fz.k!e.&/ 

RUN NO: 
DATE: ;dS113*9= 



l@ Bay West Analytical Laboratory 

SOURCE: 
S I T E :  
L O C A T m :  

-- Lab N o .  

rgsvl 

Bay wesl 1%. 
Five Empire Drive 

SL Paul.Minnesola 

s i m - i w  

612-291-0456 
fAx2910099 

TEST NO: 3 
RUN NO: -5 
DATE : a ,1314 =L 
ANALm: )z.*&/ 

FILTERS 

F i n a l  Wt. la1 Tare Wt. Gain 
- 0,irJc ’ = 0. c>q 3 i - - - Og 707’4 

TOTAL 0.a4 3 I 
Probe & Front H a l f  Wash 

Fina l  W t . ( C r )  Tare’- - G a i n  

- 31,3617 =LLlssL- - - - 21, si1 9 

1 

! 

IMPINGER CATCH 

Lab N o .  F i n a l  Wt. (ul Tare Wt. (a)_ - G a i n  a -- 
Iw?z19 136..60115 - 136, 5 ~ 3  = - & 0.0762- - - 

- 
BLANK 1.2J5 . (l)*n.ol\ (g/ l )= 0,&37 o.0625 

CORRECTED TOTAL 4 

SUMMARY OF CORRECTED TOTALS 

- RUN NO. F I L T E R  PROBE WASH CATCH TOTAL 

, 

I 



Bay Wesl IN 612.29144% @ Bay West Analytical Laboratory Flve Empile hive fAxTJI.w99 

SI Paul.Minnesola 

55103 1857 

' LAB NO: 20;:~~ 
' SOURCE: 
SITE: 
LOCATION : 

TEST NO: .\ 
RUN NO. I S  1.2.. 5 
DATE : 2 , 1 3 . ' q &  
ANALYST: K .  l+Ss(r/ 

SUMMARY OF PARTICULATE ANALYSES 

BLANK VALUE ANALYSES 

ACETONE 

Lab No. Final Wt. (cl) Tare Wt. (a) Gain (q),f residue) -- 
IW 21,253b - .Il.aSaS = ,.ooll 

Residue(q1 Volume (1) all 
0. ookl - 0. -1  I / 0,135 - 

') 

CONDENSIBLE ORGANICS 

residue1 ) Lab No. Final Wt. (s) Tare Wt. Is) Gain fa) ( 
\@-I/ jq0.7335 - lq017303 = c ' .M~& 

) 

Residuefql Volume (1) !xu 
o .-aa l 0. X C L  C > # O l  I - - -. 

1 

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



Bay Wesl II1c. 612-291M56 

t@ Bay West Analytical Laboratory Five Empire Drive IAx291.CU9 

SLPaul.Minre.Wd 
55103.1861 

LAB NO:- ,, 

SOURCE: 
SITE: 
WCATIUN: 

Probe & Front Half Wash 

- Lab Na. Fina l  Wt. fa) Tare’Wt. fa1 Gain 
= oaa70 - - - A . q a 6  - IWSI . a\, 67 76 

n.-6 (9) 
- 

BLANK n,o-A (l)*o,&/ (g/l)= 
CORRECTED TOTAL 0,226 4 

. .  

SUMMARY OF CORRECTED TOTALS (a) 

RUN NO. F I L T R  PROBE WASH IMp. CATCH TOTAL 

I 01m3 + e,m.64 + 0,03ll = 0635%‘ 



~ 

eay W d  IK 612-291*% @ Bay West Analytical Laboratory Five Errwire Drive f.U291a)99 

SLPaul.Minnesola 
55103-1861 

SOURCE: 
SITE: 
LOCATTUN: 

TEST NO: J 
RUN NO: 2- 
DATE : GLu13qa 
ANALYST: 17. )4p+k< 



Bay wesl IK 612-291-0433 

Five Ernpire h i v e  fU2910099 

551~13.1867 

@ Bay West Analytical Laboratory 
SLPaul.Minnesola 

SOURCE: 
SITE: 
LOCATIDh : 

IMPINGER CATCH 

Lab No. Final Wt. (a1 Tare - Gain && 
- 13~,s-a71 = 0.097d - =: 

I%;Y”;% j3cI,zla’l9 

SUMMARY OF CORRECTED TOTALS (SI 

-- RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL 
’ I ‘lbm - 3 0.*4 + o . d l t d  + c,,&lY - h 
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Filename: BEET17.WQl 
Date: 19-Dec-94 

Total PM Gldscf 
Filterable PM Gldscf 
Condensible PM Gldscf 
c02 % dv 

U 
Facility: American Crystal Sugar 

Source: South pulp dryer--coal-fired rotary drum with multiclone and stack filter System 
Location: Moorhead, Minnesota 

Test date: January 21, 1992 

0.0724 0.071 8 0.0757 
0.0640 0.0632 0.0625 

0.00838 0.00856 0.01 32 
4.1 2 4.08 4.1 1 

D. Emission Data/Mass Flux RatesIEmission Factors 



Filename: BEET1 7A.WQ1 
Date: 19-Dec-94 

Facility: American Crystal Sugar 

Source: South pulp dryer--coal-fired rotary drum with multiclone and stack filter system 
Location: Moorhead, Minnesota 

Test date: January 22,1992 



Filename: BEETl7B.WQi 
Date: 26Jan-95 

Facility: American Crystal Sugar 

Source: South pulp dryer--coal-fired rotary drum with multiclone and stack filter system 
Location: Moorhead, Minnesota 

Test date: January 23,1992 

D. Emission Data/Mass Flux Rates/Emission Factors 

*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: BEETl7C.WQl 
Date: 19-Dec-94 

Facility: American Crystal Sugar 

Source: South pulp dryer--coal-fired rotary drum with multiclone and stack filter system 
Location: Moorhead, Minnesota 

Test date: January 24,1992 

Total PM G/dscf 0.1 295 0.1134 

Condensible PM G/dscf 0.01 65 0.01 61 
c02 % dv 6.12 6.58 

Filterable PM G/dscf 0.1 130 0.0973 

3. Emission Data/Mass Flux Rates/Emission Factors 

0.1014 
0.0837 
0.01 77 

6.58 



Filename: BEET1 7D.WQ1 
Date: 19-Dec-94 

Facility: American Crystal Sugar 

Source: South pulp dryer--coal-fired rotary drum rnulticlone inlet 
Location: Moorhead, Minnesota 

Test date: January 21,1992 

Filterable PM I G/dscf 

D. Emission Data/Mass Flux Rates/Ernission Factors 

0.3533 I 0.4167 I 0.3414 I 
c02 1% dv 

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 

4.12 I 4.08 I 4.11 I 



Filename: BEET1 7E.WQ1 
Date: 19-Dec-94 

Facility: American Crystal Sugar 

Source: South pulp dryer--coal-fired rotary drum multiclone inlet 
Location: Moorhead, Minnesota 

Test date: January 22,1992 

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 



Filename: BEETl7F.WQl 
Date: 19-Dec-94 

Facility: American Crystal Sugar 

Source: South pulp dryer--coal-fired rotary drum multiclone inlet 
Location: Moorhead, Minnesota 

Test date: January 23,1992 

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 



Filename: BEETI7G.WQI 
Date: 19-Dec-94 

Facility: American Crystal Sugar 

Source: South pulp dryer--coal-fired rotary drum multiclone inlet 
Location: Moorhead, Minnesota 

Test date: January 24,1992 

D. Emission Data/Mass Flux Rates/Emission Factors 
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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 I1back-half8* portions of 

the total particulate catch. The "front-half*I includes the 

residue from probe washings and particulate from the dry filter. 

' 
' 

, The **back-halfl* catch includes the residue extracted from the 

impingers of the Method 5 train. 

2 . 0  S l n a m R Y  
I 

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 
laboratory evaluation of the samples. Based on this fact and a 

1 

) 

review of all data, it is our opinion that the results reflect 

the actual emissions from this process at the time the testing 

was performed. Table 1 below lists 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 

Icrrldscf) (crrldscf 1 1 % )  

1 1 
1 2 

0.3533 
0.4167 

0.0724 
0.0718 

79.5 
x2.x 

1 3 0.3414 0.075i 77.8 

2 1 
2 2 
2 3 

3 1 
3 2 
3 3 

4 1 
4 2 
4 3 

0.4139 
0.4206 
0.4494 

0.4774 
0.4937 
0.5692 

0.4687 
0.5411 
0.4783 

0.1001 75.8 
0.0953 77.3 
0.1277 71.6 

0.0979 
0.1119 
0.1091 

0.1295 
0.1134 
0.1014 

79.5 
77.3 
80.8 

72.4 
79.0 
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. 

data, testing procedures, calculations, calibration data, and 

process rates are included in Appendices 2 through 7, 

respectively. 

Field data, analytical 

? 

i 

-3- March 26, 1992 
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