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1.0 INTRODUCTION 

1 From January 21-24, 1992, Ray West, Inc. conducted engineering 

emission testing for particulate matter at the inlet and outlet 

of the South pulp Dryer at American Crystal Sugar Company's 

facility in Moorhead, Minnesota. 

' The South Pulp Dryer is a rotary drum dryer for drying beet pulp. 

The dryer has a coal-fired furnace, rotary drum dryer, multiclone 

control system, and stack filter system. The rotary drum is 

heated by a coal-fired furnace. Emissions from the dryer are 

controlled by multiclone and stack filter systems. A portion of 

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

drums. Testing was conducted under various exhaust gas recycle 

rates. 

) 

) 

... 1 

On-site testing was performed by Dwayne Smith, Scott Bainville 

Dan Smith and Dennis Littfin of Bay West. 

present during testing included David Walden of American Crystal 

Sugar Company. 

Facility personnel 

Evaluations were performed in accordance with EPA Methods 1 - 5, 
CFR Title 4 0 ,  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 locations. These flowrate determinations are 

included in Appendix 1. 

The circular stack outlet had four sampling ports, the 

rectangular multiclone inlet had four sampling ports, and the 

dryer aspirator duct had one test port. 

BW 920014 -1- March 26, 1992 



An ~DERSEN INSTRUMENTS sampling train was used to extract 

particulate samples by means of a glass-lined pitobe assembly. 

This test determined the qffront-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 f1back-halft8 catch includes the residue extracted from the 

impingers of the Method 5 train. 

2 . 0  SUMMARY 

3 

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. 

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. 

Based on this fact and a 

Table 1 
Summary of Results 

Test Run Inlet Outlet Collection 
NO. No. Concentration Concentration Efficiency 

fsrfdscf) Isrfdscf) 1 % )  

1 1 
1 2 
1 3 

2 1 
2 2 
2 3 

3 1 
3 2 
3 3 

4 1 
4 2 
4 3 

BW 920014 

0.3533 
0.4167 
0.3414 

0.4139 
0.4206 
0.4494 

0.4774 
0.4937 
0.5692 

0.4687 
0.5411 
0.4783 

-2- 

0.0724 
0.0718 
0.0757 

79.5 
82.8 
77.8 

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 

March 26, 1992 
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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 

1 data, testing procedures, calculations, calibration data, and 

process rates are included in Appendices 2 through 7, 

respectively. 

b BW 920014 -3- 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 ........................................................................... 
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 

I 

STACK STATIC PRESSURE (in. H2O) 
CROSS SECTIONAL AREA (sq. f t . )  
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER ( m l . )  
IMPINGER ( 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) 28.85 28.85 28.85 
AVG. ORIFICE PRESSURE DROP (in. H20) 3.65 3.32 3.16 
AVG. GAS METER TEMP. (degrees F) 113.3 118.7 117.6 

VOLUME.THROUGH GAS METER 
AT METER CONDITIONS ( c f )  
STANDARD CONDITIONS (dscf)  

TOTAL SAMPLING TIME ( m i n . )  
NOZZLE DIAMETER ( i n . )  
AVG. STACK GAS TEMP. (degrees 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 ( f t /seC) 58.99 59.33 58.89 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

68336 68733 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 ( l b / h r )  20.985 20.736 22.121 



AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 2 
SOURCE/SITE: SOUTH DRYER STACK 

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 (gEimS) 

SAMPLE GAS MOISTURE CONTENT ( % )  

TOTAL PARTICULATE COLLECTED (9) 

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Hg) 
AVG. ORIFICE PRESSURE DROP (in. H2Ol 
AVG. GAS METER TEMP. (degrees F) 

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

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

AVG. STACK GAS VELOCITY ( f t / s ec )  

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

ISOKINETIC VARIATION ( % )  

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

PARTICLE MASS RATE (lb/hr) 

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 
\ 



AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 3 
SOURCE/SITE: SOUTH DRYER STACK 

RESULTS OF PARTICULATE LOADING DETERMINATIONS - METHOD 5 ........................................................................... 
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 

i 

STACK STATIC PRESSURE ( i n .  H20) 
CROSS SECTIONAL AREA (8s .  ft.) 
PITOT TUBE COEFFICIENT 

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

SAMPLE GAS MOISTURE CONTENT ( % )  

TOTAL PARTICULATE COLLECTED (9) 

DRY GAS METER COEFFICIENT 

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) 

BAROMETRIC PRESSURE ( i n .  Hg) 

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) 

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

0.00 
1135.00 
89.00 

1224.00 

46.02 

0.4289 

1.001 
28.68 
1.74 
107.5 

75.44 
67.63 

96 
0.312 
217.1 

49.30 

57117 
23021 

109.02 

0.0395 
0.0979 

19.291 

0.00 
1135.00 
89.00 

1224.00 

46.74 

0.4762 

1.001 
28.68 
1.64 
107.8 

73.35 
65.70 

96 
0.312 
213.1 

49.33 

57148 
22860 

108.94 

0.0448 
0.1119 

21.893 

0.00 
1036.00 
23.00 

1059.00 

43.70 

0.4544 

1.001 
28.68 
1.58 
109.7 

72.00 
64.26 

96 
0.312 
203.3 

48.71 

56430 
24213 

100.60 

0.0468 
0.1091 

22.621 



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 ( 6 )  

TOTAL PARTICULATE COLLECTED'(9) 

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Hg) 
AVG. ORIFICE PRESSURE DROP (in. H20) 
AVG. GAS HETER TEMP. (degrees F) 

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

TOTAL SAMPLING TIME ( m i n . )  
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 (lbjhr) 

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 



AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

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

RESULTS OF PARTICULATE LOADING DETERMINATIONS - METHOD 5 -_______________________________________--_-----__------------------------- 

DATE OF RUN 
RUN START TIME 
RUN END TIME 

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

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

SAMPLE GAS MOISTURE CONTENT ( 8 )  . '  

TOTAL PARTICULATE COLLECTED (g) 

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE ( i n .  Hg) 
AVG. ORIFICE PRESSVRE DROP ( i n .  H20) 
AVG. GAS METER TEMP. (degrees F) 

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

TOTAL SAMPLING TIME (Inin.) 
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 

DRY STANDARD (gr/dscf) 

PARTICLE MASS RATE (lb/hr) 

ACTUAL (gr/acf) 

RUN 1 RUN 2 RUN 3 

21-Jan-92 21-Jan-92 21-Jan-92 
___________  -_-_______ -______--- 

1315 
1500 

2.80 
53.472 

. 0.840 

374.00 
0.00 
34.00 
408.00 

31.09 

0.9751 

1.000 
28.85 
0.84 
127.0 

49.03 
42.60 

96 
0.313 
248.8 

25.39 

81456 
40605 

109.42 

0.1761 
0.3533 

122.817 

1600 
1742 

2.80 
53.472 
0.840 

342.00 
0.00 
46.00 
388.00 

31.76 

1.0606 

1.000 
28.85 
0.73 
124.5 

45.02 
39.27 

96 
0.313 
247.2 

25.10 

80531 
39847 

102.80 

0.2062 
0.4167 

142.180 

1825 
2002 

2.80 
53.472 
0.840 

0.00 
0.00 
34.00 . 
34.00 

31.18 

0.8696 

1.000 

0.72 
126.6 

28.85 

45.22 
39.30 

96 
0.313 
244.4 

25.26 

81030 
40596 

100.98 

0.2388 
0.3414 

118.679 



DATE OF RUN 
RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE (in. H2O) 
CROSS SECTIONAL AREA (Sq. ft.) 
PITOT TUBE COEFFICIENT 

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

SAMPLE GAS MOISTURE CONTENT ( % )  

TOTAL PARTICULATE COLLECTED (9) 

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 (0) 

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

PARTICLE MASS RATE (lb/hr) 

1020 
1200 

2.80 
53.412 
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 

. 

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 

0.1169 
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 J 



RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE (in. H2O) 
CROSS SECTIONAL AREA (Sq. f t . )  
PITOT TUBE COEFFICIENT 

SAMPLE GAS UOISTURE ANALYSES 
CONDENSER (ml.) 
IMPINGER (ml.) 
DESSICCANT (grams) 
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 ( C f )  

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 

1450 
1640 

2.60 
53.472 
0.840 

424.00 
0.00 
98.00 
522.00 

43.13 

1.1957 

1.000 

0.49 
108.7 

28.68 

36.40 
32.42 

96 
0.313 
244.0 

25.26 

81039 
33356 

101.38 

0.2343 
0.5692 

162.548 



DATE OF RUN 
RUN START TIME 
RUN END TIME 

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

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

SAMPLE GAS MOISTURE CONTENT ( % )  

TOTAL PARTICULATE COLLECTED (9) 

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/acf) 
DRY STANDARD (gr/dscf) 

PARTICLE MASS RATE ( l b / h r )  

RUN 1 RUN 2 RUN 3 

24-Jan-92 24-Jan-92 24-Jan-92 
_____--____ _______--- ---------- 

~ 

1015 
1200 

2.75 
53.472 
0.840 

413.00 
0.00 

223.00 
636.00 

42.35 

1.2384 

1.000 
28.83 
0.74 
116.9 

46.17 
40.78 

96 
0.313 
246.6 

28.26 

90671 
37901 

104.99 

0.1959 
0.4687 

152.087 

1245 
1426 

2.75 
53.472 
0.840 

571.00 
0.00 
22.00 
593.00 

43.45 

1.2746 

1.000 
28.83 
0.59 
118.7 

41.30 
36.35 

96 
0.313 
244.2 

27.69 

88849 
36556 

103.72 

0.2227 
0.5411 

169.361 

1505 
1645 

2.75 
53.472 
0.840 

563.00 
0.00 
30.00 
593.00 

43.48 

1.1254 

1.000 
28.83 
0.60 
124.1 

41.64 
36.31 

96 
0.313 
247.5 

28.26 

90663 
37106 

102.06 

0.1958 
0.4783 

151.958 



AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 1 
SOURCE/SITE: SOUTH DRYER STACK 

DATE OF TEST 

DRY BASIS (ORSAT), % 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WET BASIS (ORSAT), % 

CARBON DIOXIDE 

OXYGEN 
n 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR 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 
MOORHEAD, MINNESOTA 

TEST NO. 2 
SOURCE/SITE: SOUTH DRYER STACK 

DATE OF TEST 

DRY BASIS (ORSAT), 6 

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 VAF'OR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

5.50 6.00 

14.75 14.25 

0.00 0.00 

79.75 79.75 

5.20 

15.10 

0.00 

79.70 

3.15 3.45 2.91 

8.46 8.20 8.44 

P 
0.00 0.00 0' 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 

RESULTS OF ORSAT k MOISTURE ANALYSES - METHODS 3 k 4 (%V/V) 
_---________________^___________________------------------------- 

RUN 1 RUN 2 RUN 3 

'DATE OF TEST 23-Jan-92 23-Jan-92 23-Jan-92 

DRY BASIS (ORSAT), 6 -___________________---------- 
CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

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

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

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 

8.15 

0.00 

43.12 

46.02 

29.41 

24.16 

3.08 2.73 

7.76 8.72 

0.00 0.00 

42.41 44.83 

46.75 43.71 

29.51 29.40 

24.13 24.41 



AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 4 
SOURCE/SITE: SOUTH DRYER STACK 

RUN 1 RUN 2 RUN 3 

DATE OF TEST 24-Jan-92 24-Jan-92 24-Jan-92 

DRY BASIS (ORSAT), % 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WET BASIS (ORSAT), % 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

6.12 6.58 

14.00 13.65 

0.00 0.00 

79.88 79.77 

3.47 3.64 

1.93 7.55 

0.00 0.00 

45.24 44.10 

43.37 44.71 

29.54 29.60 

24.54 24.41 

6.58 

13.88 

0.00 

79.54 

3.60 

7.59 

0.00 

43.48 

45.34 

29.61 

24.35 

. . .. . I  .. I 



AMERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

TEST NO. 1 
SOURCEISITE: SOUTH DRYER MULTI-CLONE INLET 

DATE OF TEST 

DRY BASIS (ORSAT), % 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY M O L E d  WEIGHT 

WET MOLECULAR 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 

2.84 2.79 

11.03 10.58 

0.00 0.00 

55.05 54.90 

31.09 31.74 

29.30 29.27 

25.79 25.69 

2.83 

10.50 

0.00 

55.50 

31.18 

29.27 

25.75 



RHERICAN CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

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

DATE OF TEST 

DRY BASIS (ORSAT), % 

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 

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

5.50 6.00 5.20 

14.75 14.25 15.10 

0.00 0.00 0.00 

79.75 79.75 79.70 

3.34 3.48 3.08 

8.94 8.26 8.95 

0.00 0.00 0.00 

48.36 46.21 47.25 

39.36 42.06 40.72 

29.47 29.53 29.44 

24.96 24.68 24.78 

. .  . .  

I 
I 



M R I C A N  CRYSTAL SUGAR 
MOORHEAD, MINNESOTA 

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

DATE OF TEST 

DRY BASIS (ORSAT), % 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

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

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR 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 

2.87 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 & MOISTURE ANALYSES - METHODS 3 & 4 (%V/V) 

DATE OF TEST 

DRY BASIS (ORSAT), % 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WET BASIS (ORSAT), % 

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. a8 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 



\ 

Appendix 1 

Preliminary Flowrate Determination 



EPA METHOD 2 FIELD DATA 

s c m n c  OF 
CROSS-SECTION 



EPA METHOD z FIELD DATA 

A 

s c w n c  OF 
CROSS-SECTION 

DISTANCE FROM 
END OF f R A W S E  FRACTION OF . DISTANCE FROM 

POINT NO. porn (IN.) D W m  STACK (IN-) 

I I I 

I C  9 I I I 

3 
I I I I 

PRESSURE 
(IN WC) 

I 

AIR-2 



EPA METHOD 2 FIELD DATA 

~. 
’/ . . .. . 

. .  

. .  

. .  
. . .... ... . . .  
. . . .~. . . .  ... %.? 

. .:... .. :. 
. ... . . .. 

. 
: ;..: .... . - ..! is; i :?:. 

~ .. 



EPA METHOD z FIELD DATA 

I I I 

4 

s c w n c  OF 
CROSS-SECTION 

DISTANCE FROM MLOCrrY TEMPERATURE 
EN0 OF PRESSURE OF Gps 

PORT (IN.) ON WC) Ion 

I I I .  

I I ! 1 I 
I I I 



EPA METHOD 2 FIELD DATA 

PROJECT NAME A.C. 5. f l#OI?HF&D 
PROJECT NUMBER 920WV 

TEST 1 R U N  -DATE /- a/-% 
SOURCE ~''~~AL.W?hpYy~ ~ P ~ ~ T I O d  DUCT 4 

STACK O W  BULB DIA 2%r OF WET BULB IN. OF w Q A  

\ M A N O M E E R ~ R E G .  0 MP. ELEC. 
BARON€il?IC PRESSURE - IN Hg 
STATIC PRESSURE - 0- L/7 IN WC 

PKOT NO. Pl f 
F b w  &'fit%R OPERATORS b . S M l 7 7 , / / 4  ~ /J€Lson7 

s c m n c  OF 
CROSS-SECTION cp L r 

s 
3 
u 

! 

5 
6 
7 

I t I 
I 

PRESSURE 
(IN WC) 

AIR-2 



EPA METHOD 2 FIELD DATA 
,”:- 

f=LdLJ z-*rro @ h f f P  
s c w n c  OF 

CROSS-SECTION 

AIR-2 





AIR-2 

I 
i 



I> 

EPA METHOD 2 FIELD DATA 

PROJECTNAME ~ 0 0 ~ ~ ~ ~  

PROJECT NUMBER 4b200/c/ 
SOURCE c o r r r / f  BRYflL A SP/m n 4d 

TEST A RUN -DATE /-2*-97- 
STACK DIA ZZ 5 IN. 

MANOMETER: ~ E G .  [7 MP. 0 EEC. 
D R I  BULB OF WET BULB O F  

BAROMETRIC PRESSURE IN Hg 

XATIC PRESSURE - 0,51;7 IN WC 

OPERATORS 3. SN I rH /A, /d&.LSUJ 
PKOT NO. PI- v cp e./o 

- 

4 

F ~ w  Z d r a  P M r R  
s c m n c  OF 

CROSS-SECTION 

TEMP. MEAS. TOOL & s/N: 

(IN WC) 

AIR-2 



. . .  

6 

EPA METHOD 2 FIELD DATA 

s c w n c  OF 
CROSS-SECTION 

I I I I I I 
.:... ...' 
;. 



PROJECT NUMBER 92bo/Y 
SOURCE S u r #  DRY S f  &Lg CLf- 

OF WET 2g.7 BULB OF 

TEST 2 R U N i D A T E  /-22-9L 
STACK DIA -IN. 
DRY BULB 

BARONEIRIC PRESSURE 0 IN Hg 
STAllC PRESSURE - D- s-g IN WC 

OPERATORS 

MANOMEIER: =REG. 0 EXP. EEC. 

3- S'M 1Tfj ,/A. d €LLSOrl 
PITOT NO. f f  - cp ,sv* 

I I 

40 
eM.l&d 6 w R  

s c w n c  OF 

I .' I 



EPA METHOD z FIELD DATA 

AIR-2 
.. 



EPA METHOD 2 FIELD DATA 

I TRAVERSE I FRACTDNOF 1 DWANCE FROM 
POINT NO. DIAMEEP. STACK WALL (IN.) 

s c w n c  OF 
CROSS-SECTION 

DISTANCE FROM MLoclly - TEMPERATURE 
END OF P-RE OFGAS 

PORT (IN.) (IN WC) ( O F 1  

AIR-2 



. .  , 

EPA METHOD 2 FIELD DATA 

3 .  I I 
( / I  

I I 
8 -  I 

7 1  

6 
3 - )  

z 

TEMP. MEAS. Tooc & S/N: 

(IN WC) I 



EPA METHOD 2 FIELD DATA 

I 

A. d € L f &  

PKOT NO. f / -  Y CP , &Yo s c m n c  OF 



EPA METHOD 2 FIELD DATA 

s c m n c  OF 
CROSS-SECTION 

!. 

! 



EPA METHOD 2 FIELD DATA 

PROJECT NAME 4-CS. moof i t~~b  
PROJECT NUMBER 9200 /Y 
SOURCE 5 C U W  >aVGt’? R u  VLLf 

STACK DIA 2 s z  s- IN. 
TEST 3 RUNADATE 1 - 2 3 - R  

DRY BULB OF WET BULB OF 
WOMEER&J-REG. 0 MP. c] EEC. 
BARONmIC PRESSURE 2 us be IN Hg 

a. 00 IN WC - 
STATIC PRESSURE 



.. . _.:.. 
. .  

. .  . 

PROJECT NUMBER 9 2-rn /Y 

TEST z RUN ZOATE I- 23 -92 
STACK DIA. 2s.s IN. 

MANOM= %EG. 0 MP. ELEC. 

STATIC PRESSURE 0 IN WC 

- G 1 7 H  A ~ / € A S 0 9  

SOURCE EO& 7-/$ k k  /kwU 

O W  BULB OF WET BULB OF 

BAROMETRIC PRESSURE a IN Hg 
* 

OPERATORS 



PROJECT NUMBER q2C70/# 
SOURCE 0K7fi.a S<4' R 
TEST 4 RUN DATE 
STACK O t 4  r4. s- IN. 

MANOMEIER. REG. 0 EXP. 0 UEC. 

8AROhlEiRlC PRESSURE 7 9-92 IN Hg 
STATIC PRESSURE - . s<r- IN WC 

DRY BULB 22d OF WET BULB OF 

OPERATORS 5 .74,".lcl'LGh t3. f-an-F/J 
Y O  CP . y PITOT NO. p 1 - 6  

EPA METHOD 2 FIELD DATA 

PROJECT NAN€ / ? c ~ / / n d C W # # Q  

s c w n c  OF I 
CROSS-SECTION 

.. 

AIR-2 



.. ;l  
: ... :.+ ... . . ., 



PROJECT NAME A .CS- 4 o o R H f A b  
PROJECT NUMBER 9-7 O O / J  

s c m n c  OF 
CROSS-SECTION 

PITOT NO. P/- c/ cp -8Yo 





. . . < . . ~  ...., 
lp ..'"' ' ' f: . . ...*: ., .. 

EPA METHOD z FIELD DATA 

AIR-? 



. .. 

AIR-2 



PROJECT NAME Arc  /r 00 R H 5 f l b  
PROJECT NUMBER %200/ 

TEST Y RUN.-DATE 1-22-42 
SOURCE s E w r H  b k Y E P  REC.%LZ 

STACK DIA 2G.C IN. 

MAN OM^ =REG. MP. ELEC. 
DRY BULB O F  WET BULB OF 

IN Hg 
BAROMETRIC PRESSURE 
VATIC PRESSURE IN WC 
OPERATORS . "If /A. AuLSo/J 

PITOT NO. P/- Y CP -sv b 

. .. . .  , .: . I . . , _ .  

s c w n c  OF 
CROSS-SECTION 

.. . 



EPA METHOD z FIELD DATA 

PROJECT W E  &.c.<- M#/ZIf.CAAb 
PROJECT NUMBER 92-00 I c/ 
SOURCE Sowf f  b ,QV.d? &c VCL & 
ILSI Y R U N  -DATE - 2 u-9 5 
STACK DIA -IN. 
DRY BULB O F  WET BULB OF 

MANOM- m. 0 M P .  0 ELEC. 
BAROMETRIC PRESSURE 28-8 3 IN Hg 

STATIC PRESSURE - f -  i7 IN WC 
OPERATORS a- 5- / 
PITOT NO. P cp t gY0  s c m n c  OF 

AIR :-2 - 



! 

2' . 

i 

I 

. .  ,c . .  
1 

' 3  ...... 

;:. ") 
1 
j 

. . .  :.... . . 4 1  :. ,. . _.: , 

.:b 

$. 
. . .  

EPA METHOD 2 FIELD DATA 

SCHEWTlC OF 
CROSS-SECTION .. , ... . . . . .  

. .  

. .  

... . .  

.... 

... . . . .  
1 . .  . .  
. .  



.... . .  . .  
,', 

: : ~ 

. ,  
. . .  ,. 
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Appendix 2 

Field Data Sheets 



! 

mM 

IMPINGER NO. 1 

EPA METHOD 3/4/5 FIEU) DATA 

PROJECTNAME A L S /  mho04+ IG,43 M N O O  1 -  s 
PROJECT NUMBER 4 2 00 I 4 flLTER HOLDER &&45J- 

SOURCE 5Oc)l-R PUL? 3PyfZ4 5<24C/( NO. OF TRAVERSE POlNlS '' 
OAT€ I - z I - 7 z ~  1 RUN 1 flLm m E  oLqsJ 7=//'e 

SANPLE lRAIN LEAK CHECK 

P R m  (50.02 CFM AT 15 IN. Hg (vac) a 
P O m  CFM AT IN. Hg (vac) a 
PARIlCUlAE CATCH OATk 

NOS OF RLTERS USED: R E C O W  SOLMNI(S): 

// 20 @ ACETONE 

0 OMER(S) 

NO. OF PROBE WASH m. I 
SAMPLERECOMREDB(: 5-8 .  + D - L -  

CONDENWE OAT& 

~ m f r  (9) - 

FINAL TARE DIFFERENCE 

h 
P 9 b  IMPINGER NO. 2 

IMPINGER NO. 3 

CONDENSER 

$ 7 0  0 6'36 
J 

I I TOTAL I 

i 

i 

... 

! 

: 
i 

! 





NO. OF PROBE WASH B O W  / 

SAMPLE RECOVERED By: s-A- c n L. 
CONDENSATE DATk 

i 

i 
i 
I 
! 

. .. 

. %  





rn 

IMPINGER NO. 1 

IMPINGER NO. 2 

IMPINGER NO. 3 I IJ I 
CONCENSER I 

vmxr (4) 
flNAL TARE MFFERENCE 

3 
9 Y O  ?A n 74 0 



J 
9 c 

?kS 



EPA METHOD 3/4/5 FIELD DATA 

m 

IMPINGER NO. 1 

sAh(PLE TRAIN Lw( CHECK 

PREESP (50.02 CFM AT 15 IN. Hg (vac) 

POSTEST: e CFM AT & IN. Hg (vac) 

VfEIGHT (9) ' 

FINAL TARE DIFFERENCE 

I 

PARncOlATE CATCH DATA: 

NOS OF FILTERS USED: RECOWBY SOLVENT(S): 

//6'/ ACETONE 

CQNDDJSATE DATA: 

IMPINGER NO. 2 I 1184 1 9 8 4  
IMPINGE3 NO. 3 I 

I CONDENSER I I I I I I I 

I / 6 s c  I /3 Y l  I 3 4  DESICCANT 

I 

INTEGRATED GAS SAMPUNC DATk 

BAG PUMP' NO. a ? - 1  BOX NO. f i B  - /  E4G NO. / 



1 



€PA METHOD 3/4/5 FIELD DATA 

PlwnCULATE CATCH OATA- 

NOS OF RLTERS USEO: RECOMRY sOLvENT(S): 

.-ALE- E ACETONE 

NO. OF PROBE WASH BOTNS. / 
SAMPLE RECOMRED SI: SL&. f P.6 .  

CONDENSATE DATk 

IMPINGER NO. 1 I h I I 
I I \  I 

Pf IMPINGER NO. 2 /ow I 
IMPINGER NO. 3 I I /  I I 
CONODSSER I I I 
DESICCANT I 

INTEGRATED GAS SAMWNG DATA- 

BAG PUMP‘NO. f i 3  - ( BOXNO. 6 3 -  I BAG NO. z 
WG WTOIUL: 7f i2LAtr  SIZE: c/y 67- 

TlME START: JZ  S* 
W P U N C  RATE: 1 dD cc/MIN OPERATOR: 5L-iz 

S/N OF O2 ANALYZER Usso TO MONllDR TRAIN OUlL€R 

PRREST LEAK CHECK: 00 cc/MIN AT / s -  IN. Hg 

(HRS) TlMEEND: 3 3  0-W 

~ 3 3  gag 





EPA METHOD 3/4/5 FIELD DATA 

IMPINGER NO. 1 I h 
IMPINGER NO. 2 I p r g  22- I I O ) Y  





EPA METHOD 3/4/5 FIELD DATA 

METHOD -/-5y PROJECT NAME Ac, /h’dddRtt/4Q 

PROJECT NUMBER q7- db/v flLTER HOLDER rfLKJ 
SOURCE ~ d d u r H % ’ ~ ~  &Y,& <, -zCK NO. OF TRAMRSE POINTS IL 
DNE Tm RUN FILTER m E  ffy6? 

SANPLE TRAlN Lw( CHECK: 

PRETESt ((0.02 CFM AT 15 IN. Hg (vac) El 
POSITEST: &i& CFM AT T L  IN. HS (vac) fl 

RE- soLMI.TT(s): 

PMmCUlATE CATCH DATA! 

NOS OF FILTERS USED: 

1 I 7 5 -  @ ACETONE 

OlHER(S) 

NO. OF PROBE WASH BOTNS: f 

’ SAMPLE RECOVERED BY: SL.8 +DL 
CONDENSATE DATk 

IMPINGER NO. 2 I /?;?S’ 
I IMPINGER NO. 1 I I\ I I 

5 260 I &JS- 

I CONDENSER I I I ’ I  

TOTAL I I 1/22 Y I 



! 

i .:. I . .  

' .  
1 

I 



EPA METHOD 3/4/5 FIELD DATA 

. .  

SAMPLE TR4N LEAK CHECK: 

PRETEST: ((0.02 CFM AT 15 IN. Hg (vac) la 
POSTTEST: e '&I AT IN. Hg (vac) 

PAAnCUlATE CATCH M T k  

NOS OF FILTERS U S m  RECOVERY SOLMNT(S): 

/ / ? 6  4 ACETONE 

NO. OF PROBE WASH BOTRES: / 
SAMPLE RECOVERED BY: gfl d-- k2L. 

IMPINGER NO. 1 I I I 
IMPINGER NO. 2 113 3b' I 4  '260 I 
IMPINGER NO. 3 . I  I J I 1 
CONDENSER I I I I 

! 

i 

.. 



c c  
Y Y  
8 8  
K I T  a a  



EPA METHOD 3/4/5 FIELD DATA 

/-5- PROJECT NAME flC5 /P Dd/ l  & F A D  

PROJECT NUMBER Y m d / j /  FILTER HOLDER 

SOURCE 50L/M P U L ?  aw& g%=&Zfl NO. OF TRAVERSE POINTS 'z 

MEIHOD 

DATE /-23 - q E g  3 ' 3 film W E  & U T 5  7=4& 

PRETEST: ((0.02 CFM AT 15 IN. Hg (vac) E? 
W P L E  TR4N LEAK CHECK: 

P O m  e &M AT IN. Hg (vac) [14 
PARllCULATE CATCH DATk 

N O S  OF flLTERS USED: RECOVERY SOLMNT(S): 

AC'ZONE 

!: 

! 

i 

i j  
! I  
i '  ! 

. .  
i 

.. 





EPA METHOD 3/4/5 FIELD DATA 

FINAL 

I NO. OF PROBE WASH B W .  
' WPLERECOMREOBY: sLa 4 D.L. 

CONDENSATE DATA: 

TARE MFFERENCE 

I WEIGHT (a) . i 
~~ 

IMPINGER NO. 1 I h I 
IMPINGER NO. 2 132 'I z b b  I IC04 

i.. 

'/ 
! 

j 

1 

! 

i 

! 

1 

\ 





EPA METHOD 3/4/5 FIELD DATA 

P R m  ((0.02 CFM AT 15 IN. Hg (vac) Q 
p o r n  10-03 'a AT ZL IN. ~g (vac) 

PARTICULATE CATCH OATk 

NOS OF flLTERS USED: RECOMRY soLMNT(s): 

llrq ACETONE 

NO. OF PROBE W M  BOllLES \ 
' SAMPLERECOMREDBY: g 1 - 2  4- m*  L. 

CONDENSATE OAT& 

I 

i 

i ! 

. .  

% .. 
. -  
. .  
i 



c c  
Y Y  
2 2  
L T U  a a  



€PA METHOD 3/4/5 FIELD DATA 

mM 

IMPINGER .NO. 1 

IMPINGER NO. 2 

IMPINGER NO. 3 

CONDENSER 

DESICCANT 

TOTAL 

. .  

.-. 
DIFFERENCE RN4. TARE 

\ 
/w 2 200 / 2 Y 2  

1399 138V /S 

7 

/2 57 ,c; ...c 

I j 
! 

i 
’! 





SAMPLE TI=" LEAK CHECK: 

PREIEST: ((0.02 CFM AT 15 IN. Hg (vac) -=Et-- 
 PO^ (6.90 CFM AT /o IN. HS (vac) -&j-- 
PARTICULATE CATCH DATk 

N0.S OF FILTERS USED: R E C O W  sOLm(s): 

a ACElONE 
&/, / I  

OTHER(S) 

' SAMPLE RECOVERED BI: 3- sm t n f  

NO. OF PROBE WASH BOTRES: / 

CONDENSATE DATk 

m 

IMPINGER NO. 1 

wmm (9)  . 
FINAL TARE DIFFERENCE 

I I 
IMPINGER NO. 2 

IMPINGER NO. 3 
I 1 I 

INTEGRATED CAS SAMPUNG DATA: 

BAG PUMP' NO. BOX NO. W G  NO. 

BAG MATERV\L: SRE: 

P R m  Lw( CHECK: cc/MIN AT c~ IN. Hg 

11ME START: (W) TIME DID: (HE) 

WPUNG RATE: cc/MIN OPERATOR 

S/N OF O2 ANALYLER USED TO MONlTOR TRAlN OUNT: 

i.. 

I 
! 





€PA METHOD 3/4/5 FIELD DATA 

SAMPLE Ti+" Lw( CHECK: 

PREIDT: (50.02 CFM AT 15 IN. Hg (vac) -B-- 
PO-: (CFM AT IN. Hg (vac) 

PARllCULATE CATCH DATA: 

NOS OF FILTERS USED: RECOVERY SOLMNI(S): 

# / / I 7  @= ACETONE 

I7 OTHER(S) 

NO. OF PROBE WASH BOTRES. / 
SAMPLE RECOVERED BY: 32 S/Y/77& 
CONDENSATE DATk 

INITGRATED GAS SAMPUNG MTA: 

BAG PUMP'NO. BOX NO. E4G NO. 

BAG h#im SRE: 

PRmST Lw( CHECK: cc/MIN AT IN. Hg 

TlME START: (HRS) TIME END: (J=3 
W P U N G  M E  =/MIN OPERATOR: 

S/N OF O2 ANAL= USgD TO M O N W  TWIN OUTLEk 

AIR-0 



4 I- 
Q. n 
n 
w -I 
L 

0 

0 

W 

n 

E 
I 

e 
W 

a 



EPA METHOD 3/4/53 FIELD DATA 

PROJECT NAME A-C-5. /'? OOkMbb METHOD /- 5- 

D A T E - m - R U N  3 f l L T E R M P E  fgL/PsS F/ Lcf R 

PRETESI: (50.02 CFM AT 15 IN. Hg (vac) X Z F  

PROJECT NUMBER 9 m 0  /q flLTER HOLDER dL- 
SOURCE ~ c S U T # ~ ~ / @  M l r L n  - d z  ZgLLfi-NO. OF n M R s E  POlNlS zy 

W P L E  TRAN LW( CHECK 

P O m  

PAR71CULATE CATCH DATk 

N O S  OF FILTERS USED: 

&@ CFM AT 2 IN. Hg (vac) e 
RECOMRl SOLMKI(S): 

Ifl 1/16 =ACETONE 

0 OTHER(S) 

NO. OF PROBE BOTILLS. 

' SAMPLE RECOMRED BY: 7> SMUIITP 

CONDENSAlE LUTk 

IMPINGER NO. 2 

IMPINGER NO. 3 
I 

INTEGRArr[) GAS SAMPLING DATA: 

BAG PUMP' No. BOX NO. BAG NO. 

,BAG MATERIAL- -SIZE: 

PREIEST Lw( CHECK: cc/MIN AT IN. Hg 

nME START: (HRS) TIME END: (HR.9 

SAHPUNG RATE: CC/MIN OPERATOR: 

S/N OF O2 ANALYZER USED TO MONITOR TR" OLmET: 

PITOT NO. /?I- 2 CP ,8@ 
BAR PRESS. 2g-gc M Hg H20 3t x 

, 3 1 7  IN. 
/ 

NOZZLE D l 4  - NOZZLE NO. 
A I R 4  



I 

2 a 
9 
0 

w 
L 

In 
0 
0 
I 
I- 
W 
I 
a a w 

I 

:. . I  . .  

b 

J 

1 



EPA METHOD 3/4/5 FIELD DATA 

PROJECT NAME 4.f 5. /lon~%%b METHOD /- 5 
PROJECT NUMBER Z O O /  FILTER HOLDER- 

SOURCE SOk7-H N9f$/. 2- -d 7- NO. OF TRAVERSE P0l”S 
DATE J-22-92m 2 RUN / R L r n l y p E  /.=LASS /eBER 

W P L E  TRAlN LEAK CHECK: 

P R m  ((0.02 C N  AT 15 IN. Hg (vac) Et- 
p o r n  cb,os CFM AT /o IN. ~9 (vac) .&+- 

CONDENSATE DATA: 
%. 

DIFFERENCE 

IMPINGER NO. 1 

IMPINGEU NO. 2 

I I I 

TOTAL I I I <Q7 1 
INTEGRATED GAS W U N G  DATA: 

BAG PUMP’ NO. BOX NO. BM: NO. 

BAG MATERv\L: SIZE: 

n E  START: (HRS) TlME END: (HRS) 

W P U N G  RATE cc/MIN OPEFIATOR: 

P R E P S T  LEAK CH€Ck‘ cc/MIN AT IN. Hg 

S/N OF 02 ANALYZER USED TO M O N F R  ‘IRAIN OUTLEk 

i 

... 

i 
! 

: 
! 
1 





EPA METHOD 3/4/5 FIELD DATA 

~~ ~ 

CONDENSER 

DESICCANT 

PROJECT NAME A. c.s /clooAMfiB METHOD )-S- 

SOURCE S u r H  -%E+' E& /y&. D L s r  NO. OF'IRAVERSE POINTS 2q 
PROJECT NUMBER 9200/ V ~ L ~ H O L M R  GLHSS 

DATE 1-22-2)TEsT 2 RUN 2 mm WE C L e s  F / R Z P  

PREIEST: ((0.02 CFM AT 15 IN. Hg (vac) 43-  
SANPLE TRAN LW( CHECK 

POSnEsT: 

PARnCUlATE CATCH OAT& 

N0.S OF F I L T m  USED: 

e CFM AT /o IN. Hg (vac) 

RE- SOLVENT(S): 

& / / D O  4 X  ACETONE 

SAMPLE RECOVERED BY: D /  sm/m 
NO. OF PROBE WASH BO- 

v9 s /o 0 348 
/s/3 i33Y /79 

CONDENSATE DATk 

I 
.-. 

FINAL I TARE DIFFERENCE 

IMPINGER NO. 1 

IMPINGER NO. 2 
I I 

I IMPINGER NO. 3 I I I ' 1  I 

INTEGRATED GAS SAMPLING DATA- 

BAG PUMP' NO. BOX NO. 64G NO. 

BAC MATERIM: SIZE: 

P R m s T  LW( CHECK: ec/MIN AT IN. Hg 

TlME START: (HRS) TlME END: (H=) 

W P U N G  RATE: cc/MIN OPERATOR: 

S/N OF O2 ANALYZER USgO TO MONITOR TRAlN WlLEk 

i 

i 

i 

i 

.' ! . .  . .  



. .  , . .. 



EPA METHOD 3/4/5 FIELD DATA 

KEM I 

W P L E  TWUN Lw( CHECK: 

PR- 

P O m  

PARllCUlATE CATCH OAT& 

NOS OF FlLTERS USED: 

(LOB2 CFM AT 15 IN. Hg (vac) 

(.&XI AT (0 IN. Hg (vac) 

RECOMRY soLvENT(s): 

~mtfr (9) ' 

flw TARE I DIFFERENCE 

& M6.9 W-ONE 

NO. OF PROBE WASH BOTRES- / 
SAMPLE RECOMRm By: a- 5 2 / v l r T #  

CONDENSATE DATk 

- 

AIR-8 

I IMPINGER NO. 1 I I I I 
IMPINGER NO. 2 

IMPINGER NO. 3 
I I I 

I 14/60 I / 9YO I /20  DESICCANT 

I 
TOTAL I I 1-7 I 

INTEGRATED GAS SAMPLING DATk 

EAG PUMP' NO. BOX NO. EAG NO. 

54G MATOIUL: SIZE: 

P R E E 3  LW( CHECK: cc/MIN AT IN. Hg 

nME START: (HRT) VME END: ( H W  
W P U N G  RATE: CC/MIN OPERATOR: 

S/N OF O2 ANALYZER USgD TO UONITOU TWUN OlJll€E 





EPA METHOD 3/4/5 FIELD DATA 

W P L E  TRAlN LEAK CHECK 

PREIEST: (50.02 CFM AT 15 IN. Hg (vac) -El=-- 
POSTEST: 

PARTlMllATE CATCH DATA: 

AT /a IN. Hg (vac) 

N O S  OF flLTERS USED. RECOVERY soLm(s> 

3E'//7Y =ACETONE 

OTHER(S) 

D # .!Yfl.* r H  
f NO. OF PROBE WASH BOTILES: 

SAMPLE RECOVERED By: 

CONDENSATE DATA: 

WhGHT (9). .. 
DIFFERENCE 

ITEM 
flw TARE 

IMPINGER NO. 1 I 
IMPINGER NO. 2 

IMPINGER NO. 3 
I I 

I I I 
TOTAL I 639 I 

INTEGMTED GAS SAMPLING DATA. 

BAG PUMP' NO. BOX NO. BAG NO. 

BAG M A W  .2, SIZE 

llME START: (HRS) TIME END: (HRS) 

SAHPUNG RATE: cc/MIN OPERATOR: 

PREEST LEAK CHECK: cc/MIN AT - IN. Hg 

S/N OF O2 A N A L W  USED TO M O N F  TRAlN OVnrr: 

AIR-R 

i 

:. . 
i.. 

i 

! 

i 





EPA METHOD 3/4/5 FIELD DATA 

PROJECT W E  A. C-C- # @ @ k / f / A b  MEW00 f - c  
PROJECT NUMBER P Z o a / q  flLTEf HOLDER 

SOURCE SQUTff BR$'L/? M - L. Xh'ACFNO.  OF 'IRAVERSE POINTS -2-y 
DATE J!~%I%= 7 RUN A FILTER I W E  d y  Ass /=,/BE 

PR- ((0.02 CFM AT 15 IN. Hg (vac) 33- 
W P L E  TRAIN Luu( CHECK 

POSIT&% 

PARTICULATE CATCH DATk 

000- CFM AT /D IN. Hg (vac) 

I IMPINGER NO. 1 I I I .I 
I I I 

IMPINGER NO. 3 I 
I I I 

TOTAL I I 
l"EGR4TED GAS SAMPUNG DATA: 

I 

fflG PUMP'NO. BOX NO. B4G NO. 

BAci MATERIAL: SIZE: 

PRmST LEAK CHECK: cc/MIN AT IN. Hg 

n E  START: (HRS) TIME END: (HW 

W P U N G  RATE: cc/MIN OPERATOR. 

S/N OF O2 ANALYZER USCO . _  TO MONITOR TWIN CUlL€k 

,8YO PlloT NO. PI- 23 9, 
BAR PRESS. 28,'' l"g H7.0 yz n 
NOZZLE No. /vz --5 NOZZLE D l h  * 3'3 IN. 

A I R 4  





EPA METHOD 3/4/5 FIELD DATA 

CONDENSER 

D E S I M  

PROJECT NAME 4.e-s. /%OR%& MEMO0 /-< 
PROJECT NUMBER ' %do /q FILTER HOLDER GLZS 
SOURCE SDLITN bc? v$4? 4. ~ L C ~ N O .  OF ~ V - E R S E  p o ~ ~ ~ s  zf/  
DATE 1-23-PmsT 9 RUN 3 flLTERlYPE &LASS F/Brd 
SANPLE TRAlN LEAK CHECK: 

PRETEST: ((0.02 CFM AT 15 IN. Hg (vac) FF- 
POSVESk 

PARTICULATE CATCH DATA: 

NOS OF FILTERS USED: 

CFM AT /o IN. Hg (vac) 

RECOVERY SOLMNT(S): 

5 2  y 0 v2 y 
i q 3  9 13Y1 9a 

d OTHER(S) 

/ NO. OF PROBE WASH BOTTLES. 

* SAMPLE RECOMRED BY: D. Q?, r++ 
CONDENSATE OATA: 

IMPINGER NO. 1 

IMPINGER NO. 2 
I I I 

.. 

IMPINGER NO. 3 I I I I 

I I I 
TOTAL g2z 

INTEGRATED GAS SAMPUNG DATA: 

@.4G PUMP NO. BOX NO. BAG NO. 

BAC MATERUC: SIZE: 

PREIET LEAK CHECK: cc/MIN AT - IN. Hg 

'IIME START: (I%) TIME END: ( H W  
WPUNG RATE: cc/MIN OPOIATOR. 

S/N OF O2 A N 4 L m  Usso TO MONITOR TU" OLIILET: 





. ., . 

CONDENSER 

DESICCANT 

€PA METHOD 3/4/5 FIELD DATA 

PROJECT NAME A, p - s .  /%'Q ofwfib MEIHOO 1-5- 
PROJECT NUMBER 9204/4/ flLTER HOLDER g& 4-5 
SOURCE S'ObCfi a/?v&& H-E- S/JLL'7-NO. OF TRAVERSE POlNlS zf 
DATE /-2%&Tm Y RUN / flL- TYPE br43 

SAMPLE TWIN EAK CHECK: 

PRETESI: (50.02 CFM AT 15 IN. Hg (vac) &k- 
POSlTSE 

PARTlCULATE CATCH DATk 

&&' CFM AT /o IN. Hg (vac) &+- 

5/3 / B  0 Y / 3  
IS93 1370 22 3 

N O S  OF FILTERS USED: RECOVERY SOLvpTT(S): 

TOTAL I 

IMPlNGEPi NO. 1 

IMPINGER NO. 2 

IMPINGER NO. 3 

6 36 

PITOT NO. PI- 8 CP . BY-0 
BAR PRESS. gg-s3 IN Hg H.20 35 x 
N o m  NO. /dz - NO= DIA -IN. 

i.. 



G G  
a a  w w  

I Y n  a a  



EPA METHOD 3/4/5 FIELD DATA 

PROJECT NAME 4 A . C  0oRMhb MEWOO 1 s  
PROJECT NUMBER 9200/LJ FILTER HOLOER L u t S S  
SOURCE Sa uT/t DKC/fR /'-e- r / L  7- NO. OF WMRSE POINTS 7zv 
DATE 1-  w - h  L R U N  FILTER MPE GLA-SS -B€k 

W P E  lR" Lw( CHECK: 

P R m  ((0.02 CFM AT 15 IN. Hg (vac) 2 3  
POSTTEST: 

PARnCULATE CATCH DATA 

NOS OF FILTERS USED: 

(&& cm( AT & IN. Hg (vac) 

REmw soLvPcT(S): 

1/63 6 C E T O N E  
Lz 

I7 OTHER(S) 

NO. OF PROBE WASH EWllLE3 

SAMPLE RECOMRED By: 

/ 
D- !?N J rH 

CONDENSATE MTA 

I IMPINGER NO. 1 I I I I .  
IMPINGER NO. 2 

IMPINGER NO. 3 
I I 

I 6 7) I /Q 0 CONDENSER 

INlEGFATELI GAS SAMPLING DATA 

BAL; PUMP' NO. BOX NO. BAO NO. 

BAL; MATERIAL: SIZE: 

PREEST LEAK CHECK: cc/MIN AT IN. F!g 

nME srm (HRS) nME END: ( H W  
SAUPUNG RATE: CC/MIN OPERATm 

S/N OF O2 ANAL= USQI TO MONITOR TRAlN 

L _. 



, 

! 

J 
.) 

? 



EPA METHOD 3/4/5 FIELD DATA 

PROJECT NAME 4-t.s. /?oe/?&%D METHOD 1 - c  
PROJECT NUMBER 9-@/v FILTER HOLDER K L f i s  
SOURCE sou& 3 > P t / E k  NO. OF TRAMRSE POINTS -L/ 

/-2%?lF5T 4/ RUN 3 flLTERT(PE grfisc f i g r E  
SAMPLE TRAIN Lw( CHECK: 

PR- ((0.02 CFM AT 15 IN. Hg (vac) GY 
P O S E S E  

PARTlCUlAlE CATCH DATA: 

N O S  OF flLTERS USED: 

(d& CFM AT /D IN. Hg (vac) 

RECOVERY SOLMKI(S): 

+//6 4/ ACETONE 

OTHER(S) 

SAMPLE RECOVERED By: D. SrnlTH 

I NO. OF PROBE WASH 

CONDENSATE DATA. 

ITEM I 
I IMPINGER NO. 1 I I I 
I IMPINGER NO. 2 I I I I I I 

IMPlNGER NO. 3 

CONDENSER I 667 I f 0 0  I 563 
DESICCANT I /3% 2 I /3.52 I 3 0  

TOTAL I I I 5 9  5 

WlEGRATOD GAS SAMPUNG DATA: 

M G  PUMP' NO. BOX NO. BM: NO. 

BAG L(ATERIAc: SIZE: 

P R m s T  L E X  CHECK: cc/MIN AT ~ IN. Hg 

TIME START: (HRS) TIME END: (W) 

SWPUNG RATE: cc/MIN OPERATOR: 

S/N OF O2 ANALYZER USgD TO MONlTOR TR" OUILET: 

I 

i 

i 
! 

:I 

. .  





BAY WEST STACK SAMPLING 

E.P.A. METHOD 3 ANALYSIS 

i 

CO2 0 2  FO 

AVERAGE RUN 1 4.  2 AVERAGE RUN 1 /6.60 AVERAGE RUN 1 17 
/. 13 VERAGE RUN 2 Y -  * B AVERAGE RUN 2 15s'. m 3 

AVERAGE RUN^ '1.1 f 

1 

AVERAGE RUN 2 

AVERAGE RUN S a -  
c . 2 5 -  AVERAGERUN3 1 



BAY WEST STACK SAMPLING 

E.P.A. METHOD 3 ANALYSIS 

co2 0 2  FO 

AVERAGE RUN 1 /' ' 
AVERAGE RUN 2 

AVERAGE RUN 3 

AVERAGE RUN 1 5 . 5 - 0  AVERAGE RUN 1 3 )* 

AVERAGE RUN 2 AVERAGERUN2 / y -  ' J Y  

AVERAGE RUN 3 5 26 AVERAGERUN3 1 

/- I /  

/. / z  
d .  0 0 

f. ( 0  



BAY WEST STACK SAMPLING 

E.P.A. METHOD 3 ANALYSIS 

JOB# fi?ou/C/ DATE OF ANALYSIS ( -23-97 
SOURCE SD& Ovu/" D.43- LEAK CHECK PERFORMED VHS 
SITE S 7 ~ n  / N D ~ N  -CPV,- /*<e-/ TECHNICIAN 5c /T 
CITY/STAT~= BY,.. 4,4=42 TYPE OF FUEL d.4 6 

co2 0 2  FO 

AVERAGE RUN 1 )s-, /o 
AVERAGE RUN 2 Iq' f j y  
AVERAGE RUN 3 13; fi' 

AVERAGE RUN 1 /a / @ 
AVERAGE RUN 2 /. 0 9 
AVERAGE RUN 3% 

) 

) 

.> 



BAY WEST STACK SAMPLING 

E.P.A. METHOD 3 ANALYSIS 

JOB$ +z@/Y DATE OF ANALYSIS /- 7 4-  5-1 
SOURCEJa/m/ P P Od).& LEAK CHECK PERFORMED Y/5f 

I I BURET READll 

I I 

AMBIENT AIR lo .oo 
0 - d 3  

0.00 

0.00 
8-00 

0.m 

0-0 0 

1 

2 

3 

1 

2 

3 

1 

2 

3 
n-oo 
0.00 0.00 K H E  3 

G I CONCENTRATION (%v/v.dry) I I 
I I 

c o 2  0 2  FO 

AVERAGE RUN 1 AVERAGE RUN 1 (r% 6 0  AVERAGE RUN 1 1.1 3 

/. /d AVERAGE RUN z 6- 5- d AVERAGERUN2 6f AVERAGE RUN 2 

AVERAGE RUN 3 6 ,IZ /- 
AVERAGE RUN 3 / 7- fg AVERAGE RUN 3 1- / I  



Appendix 3 

Bay West Analytical Data 

:.J 
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- 
b y  west lrc 612-2!31-W% @ Bay West Analytical Laboratory F~ve Empire Olive F A X 2 9 1 - C W  

SI Paul Minnesola 

55103 1867 

, I  LAB NO: 2,G 34 

1 LOCATION: 
SOURCE: 5 tcck 
SITE: 

TEST NO: I 
RUN NO.‘S ! , 2 , ’ 3  
DATE: a.< 12,.qa’ 
ANALYST: c I Hesslcr‘ 

SUMMARY OF PARTICULATE ANALYSES 
1 

-- Lab No. Run No. Total Corrected Wt. (4)- 
_.- 

I e w ,  ’qq2 ‘4 73 I c. L J 5 q d  

1%.9/ylo. ‘W?. ‘Y 7Ll 2 o ~1335 

) rb?la,,’~’1J~’Y 75 3 0, ‘-1 J5 

BLANK VALUE ANALYSES 1 

ACETONE 

Lab No. Final Wt.(sl Tare wt.ls) Gain (q).( residue) ) 

)E%!L 21, a 3 6  - 21.2425 = 0. ool I 
-- 

Residue(q) Volume (1) sL1. 
0,Coll I 0,135 = c*ocyl 

) 

CONDENSIBLE ORGANICS ’ -- Lab No. Final Wt. 1s) Tare Wt. Is) Gain 1s) ( residue )- 
JM’JI 1 L I a  7?25 - I%!, 7-3 = o,oo2=L 

I 

( 9 )  =Gram 
(g/l)=gram per liter 1 



Bay wesl IW. 612-29104XI t@ Bay West Analytical Laboratory Five Emire Drive TW291M199 

StPaul MinneSola 
55103 leG7 

TEST NO: I 

ANALYST: g. \{&/ 

ck RUN NO: I 
LAB NO: 2 3 4  

DATE: a-is-cja SOURCE: 
SITE: 
MCATF3;: 

8m3MARY OF CORRECTED TOTALS (ql. 

RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL 
I 0 ,3152  + 0.&10 4- 0,0532 = .Oq4 54 4 



@ Bay West Analytical Laboratory Bay Wesl Im 
Five EMre Drive 
SL Paul.Minmola 
55103.1867 

612-291-WY~ 
FAX291469 

LAB NO: 5?.03i\ 
SOURCE: 5br.k 
SITE: 
LOCATRSN: 

TEST NO: I 
RUN NO: 3- 
DATE : 2.13447.  
ANALYST: (LH esslef 

- Gain -0- 

0.3a77 

TOTAL 0.3a67 

Probe & Front Half Wash 

-- Lab No. Final Wt. fa) Tare.Wt. tal 
lHY3L 2 1 I 4370 0. Cy75 9 - - - - - - A, 3611 

- 
BLANK 0 , 0 9 5  (1)* DtoOd (g/l)= O,&Y (g) 

CORRECTED TOTAL a.075/ 

SUMMARY OF CORRECTED TOTALS tal 

RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL 

a 0,%7 + 0.6751 + 0,051 7 = C, , L J 3 3 5  



@ Bay West Analytical Laboratory Bay wes( IW. 
Five Empire Drive 
SI.Paul.Minmla 

55103-1867 

IMPINGER CATCH 

Lab  NO. F i n a l  Wt.fa) T a r e  Wt.(a) - Gain -_  
= a o w 2  - - J % Y / a  1%>dl)J3 - 135.1561 - 

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

CORRECTED TOTAL 0 . 0 7 7 7  

SUMMARY OF CORRECTED TOTALS (a) 

NO. FILTER PROBE WASH 'IMP. CATCH TOTAL 
3 0,au;ys + o,e7s + '777 = n, 4 5 4  



Bay Wesl Inc. 612.2914456 @ Bay West Analytical Laboratory Five Empire Drive FAXBI-0099 

SI Paul.Minnesala 
55103.1857 

LAB NO: mysL\ 
’ SOURCE: Sb& 

\, SITE: 
’ LOCATTON : 

TEST NO: 2 
RUN NO. ‘3  I ,  a, 3 
DATE: 2,)3.92. ‘  ‘ 
ANALYST: fl . HesSJpf 

SUMMARY OF PARTICULATE ANALYSES 

Lab No. Run No. Total Corrected Wt. -- -_  
I c s y I J ,  ‘+if! 77L I 0, 54~11 

l%x.? ‘9qz ’47r 3 0,5965 

1841; blq. 977 2 e, 457Y 

BJANR VALUE ANALYSES ! 

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



@ Bay West Analytical Laboratory 

LAB NO: a034 
SOURCE: s t o c k  
n r m n .  

Bay WeA IN. 
Five Empire Dive 
SI. Paul.Minmola 
55103-1861 

TEST NO: 
RUN NO: I 
DATE : .2.)3.Cj;L 
ANALYST: K.HeSst.4 

SUMMARY OF CORRECTED TOTAL& (d 

RUN NO. FILTER PROBE WASH CATCH 

I ~ , 3 % 6  + 0,676' + o , & d  = A. 59q\ 

! . . . .  . . .  



Bayw lllc 612 29144% 

t@ Bay West Analytical Laboratory Five Ernptre Ditve FRX291WB 

SLPaul Mtnnesola 
55103 1867 

LAB NO: Sb3$+4ck 
SOURCE: 
S I T E :  
L O C A T m  : 

TEST NO: a 
RUN NO: a 
DATE : 2, q ? 
ANALYST: K .  HesJet' 

SUMMARY OF CORRECTED TOTALS (a) 

RUN NO. FILTER PROBE WASH IMP. CATCH 3 

a 0 , ~ 6  + 0.0667 + Q , U S  = n.C1575/ 



@ Bay West Analytical Laboratory 

LAB NO:. 203~1 
SOURCE: Lif4cK 
S I T E :  
L o c A T m :  

Bay wesl lm 
Five Empire Drive 
SI PauLMinnesola 
55103-1ffi7 

TEST NO: % 
RUN NO: 3 
DATE : 2.1334% mum:  f l  I HPsSlcJ 

SUMMARY OF CORRECTED TOTALS (d 

RUN NO. FILTER PROBE WASH IMp. CATCH TOTAL 

3 0,333\ + ~ . I . l 3 4  + 0,tAa = 0,5q& 



612-291-0456 

FIE Empire Dr~ve FAX 291-w99 

Bay Wesl IN  @ Bay West Analytical Laboratory 

LAB NO: ~ 0 ~ 3 ~ ~ ~ ~ ~ ~  
SOURCE: 

LOCATION : 
\ SITE: 

TEST NO: 3 
RUN NO.'S 1.2, 5 
DATE: 2 - 1 3 . 4 2 '  ' 
ANALYST : Ira !-bald 

SUMMARY OF PARTICULATE ANALYSES 

-- Lab No. -- Run No. Total Corrected Wt. (a 
lW23 '4J9,'477 I c/ ll!2H 

' IrSgq, 'qa, 'qbJ 3 o, 4.5 4 
lW6, +~?,'%o a 0,'-/7&2 

BLANK VALUE AEIALYSEB ) 

I Residuefq) Volume(1) 9L.L 
O.OC?Il 1 0, I35 - - O.Oo%l . 

1 
CONDENSIBLE ORGANICS 

) Lab No. Final  Wt.(ql Tare Wt.(sl Gain residue) 

IW?l-l/ I%,'73a5 - ]c)0,7303 = cy 002% 1 

. .  
NOTE: (1)zLiter 

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



t@ Bay West Analytical Laboratory 8ay Wesl Inc. 
Five Empire Drive 

612-291-0456 

fAy291M)99 

SI Paul.Minnesola 
55103-1867 



~~ 

BayWeSlInc 612-291M5G 
d@ Bay West Analytical Laboratory Fre Empire Drive FAX2914099 

SI Paul Minmola 
55103-1ffil 

I 

LAB NO: %3$+ 
SOURCE: G C L  
SITE: 
LOCATIZRd : 

TEST NO: '15 

ANAL- 

RUN NO: a 
DATE : xi13192 

IMPINGER CATCH 

Lab N o .  F i n a l  W t .  (ul Tare Wt.0 - G a i n  Isl. -- 
7 =  - 0.066a - I W A  ~ S i q 4 9 4  - t35.3S - 

BLANK 1,370 (l)*fi,ol\ (g / l )=  - 6,wsl  
CORRECTED TOTAL c ~ c 6  J I 

SUMMARY OF CORRECTED TOTALS t f f l  

- RUN FILTER PROBE WASH a CATCH TOTAL 

2 96fbC( + 6,1347 -k 0,611 = 0. q7L2 



-~ ~- 

Bay Wesl IN. 612-291W56 
Five Empire Drive Fhx291M)99 
SI Paul M~nneSoU I 

l@ Bay West Analytical Laboratory 

55103 1867 

\ 

SOURCE: ___- 
TEST NO: 3 
RUN NO: -3 
DATE : a , I  31 q = 
ANALYST: g.&s&/ 

Lab No. 

Iy;9yJ 

FILTERS 

F i n a l  Wt.0 T a r e  Wt.CaL Gain 

- 0 , L t L J r  ' = 0 0 9 3 i  - - - 0, 7079 

TOTAL (>,a4 3 I 
Probe ti Front Half Wash 

F i n a l  W t . t a )  Tare W t . ( C r L  - Gain 

= -  - - - aL3617 - 2.1, st14 

IMPINGER CATCH 

Lab  No. F i n a l  Wt.(a) T a r e  Wt.(UL Gain C Q  -- 

CORRECTED TOTAL A, 611 7 

SUMMARY OF CORRECTED TOTALS (a)- 
= NO. FILTER PROBE - IMp. CATCH TOTAL 

'3 ~.,293I + O , / ~ Y L  + 0,0117 = 0,4~l l l (  



@ Bay West Analytical Laboratory Bay Werl Inc. 
Fiw Empire Drive 
SI Paul.Minnesala 
55103-1857 

Gl2.291-04% 
FAY 291.03% 

TEST NO: CI 

RUN NO. ' 3  1.2.57 

ANALYST: 12. \+wl C /  
DATE : 2113/4 2 

I 

Residuefq) Volume(l) sL1. 
0. o o l l  1 0,135 - 

I 

0. mE;I - 
1 

CONDENSIBLE ORGANICS 

Lab No. Final Wt. iq) Tare Wt. Is) Gain 19) f residue) 

\ g N /  )qo.73.% - 1%*7303 = C . r n 2 2  
) 

Residue(a1 Volume (1) sL1 
o.Luaa I 0.xm h0l  I - - 

1 

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



Bay Wesl inc. 612-291-0456 

SL Paul.Minnmla 

l@ Bay West Analytical Laboratory Five Empire Drive fX2910399 

55103.1861 

- SOURCE: 
SITE : 
LOCATmJ: 

TEST NO: 4 
. RUN NO: I 
DATE : 2% I39 1 
ANALYST: e .  )+ 5 S l d  

SUMMARY OF CORRECTED TOTALS (Ul 

RON NO. FILTER PROBE WASH Z H L  CATCH 

\ o ,3z3  + 0,xd.I + 0 . 0 ~ 0  = 0,635c( 



Bay Wesl Inc 612-291-W56 @ Bay West Analytical Laboratory Five €wire Orive fAX291M)99 

Sl Paul.Mmnesola 
55103.1861 

SOURCE : 
SITE: 
LOCATIZN: 

TEST NO: J 
RUN NO: 2- 
DATE: 2~1392- 
ANALYST: R. )+55L/. 



l@ Bay West Analytical Laboratory 

SOURCE : 

_ -  Lab N o .  

d 

-- Lab No. 

l W 5 3 .  

Bay wesl IX, 

Five Ewire Drive 
SI Paul.Minmla 
55103-1867 

612-291-0456 

FAX291MFJ9 

TEST NO: 4 
RUN NO: '3 
DATE: 2,~=943, 
ANALYST: K,/#S&/ 

FILTERS 

Final Wt.(a) Tare Wt.(al - Gain 

- O . L ? 6 7  I =  0.240LI - - - 0, rraA I 
TOTAL 0. as64 

Probe & Front Half Wash 

Final Wt. (a) Tare Gain (a 
~ I , d 5 3  = 6 . 0 9  71 - - d,3424 - - 

IMPINGER CATCH 

-- Lab No. Final Wt. (al. Tare Wt. (sl - Gain -0- 

SUMMARY OF CORRECTED TOTALS ( 4 )  

-- RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL 

3 Q.*4 + O.cfiL0 + c .  = 0 I L I L S  



@ Bay West Analytical Laboratory 

LAB NO: 203L(-, 

SITE: 
LOCATION : 

, SOURCE: A n  c t 

Bay Wesl IN. 612-29-MXi 

Five Empire Drive FAX291~0099 

SI Paul,M#nnesola 

55103-186; 

TEST NO: I 
RUN NO.'S I, 1, 3 
DATE: 2.1 7.4 2 
ANALYST: g . HcsslcJ 

SUMMARY OF PARTICULATE ANALYSES 

Run No. Total Corrected Wt. ('31 -- Lab NO. -- 
i 0,975-1 

BLANX VALUE ANALYSES 

ACETONE 

_ _  Lab No. Final Wt. (sl Tare Wt. Is)- Gain 141 I residue) 

IS95 .I 21,2536 - 2.ll.25z5 = O , c a l \  

CONDENSIBLE ORGANICS 

Lab No. Final Wt.Ial Tare Gain (9) ( residue) -- 

Residue Iq) Volume (1) S3f.l 
- - I 

NOTE: (ll=Liter' 
(gj =Gram 
(g/l)=gram per liter 



{@ Bay West Analytical Laboratory 

LAB NO: 2034 
SOURCE: T4It-k 

LOCATTUN : 
S I T E :  

Bay wesl Inc. 
Five Empire Drive 
SI PaullMinnesola 

55103-1867 

TEST NO: I 

ANALYST: R ,  *sqc/ 

RUN NO: I 
DATE: > 1 7 . y Z  

IMPINGER CATCH 

Lab No. F i n a l  Wt.(s)- Tare Wt.(s) Gain CQ -- 

CORRECTED TOTAL 

SDMMARY OF CORRECTED TOTALS (a)- 

RUN = FILTER PROBE - IMp. CATCH TOTAL 

I 0,'is/66 + o.ISEi5 + = 0.975 I 



Bay Wesl Inc 6122914% @ Bay West Analytical Laboratory Five Ernpirc Drive F A X 2 9 1 W  

9 Paul Minnesota 
55103 1867 

LAB NO: xc>.34 ) 

SOURCE: 3nk + 
SITE:  

.I W C A T m  : 

FILTERS 

TEST NO: I 
RUN NO: 2 
DATE: -J .)7.4% 
ANALY- 4 

IMPINGER CATCH 

Lab No. F i n a l  W t .  (u) Tare Wt..o - G a i n  -- 

SUMMARY OF CORRECTED TOTALS tal  

RUN NO. FILTER PROBE WASH IMp. CATCH TOTAL 

j 3 0,6-1%3 -k ~ 1 ’ 1 2 3  -b = 1.4.06 

b 



l@ Bay West Analytical Laboratory Bay Wesl Inc. 
Five Empire Drive 
SI Paul.Minneso1a 
55 i t - i f f i 7  

TEST NO: I 
RUN NO: 3 
DATE: 2#17 .9  z 

LAB NO: 2 0 3 J  

SITE: 
s . 7 k  4- SOURCE: 

M C A T ~  : ANALYST: fr.ws&r 

FILTERS 

Lab No. F i n a l  W t . c s 2 .  Tare wt.ls). Gain 

IMPINGER CATCH 

L a b  NO. F i n a l  W t .  fer) Tare Wt.0 G a i n  fa _ -  
- - - - - - 

BLANK ( 1 )  * ( 9 / 1 ) =  - 

CORRECTED TOTAL 

SUMMARY OF CORRECTED TOTALS (U) 

-- RUN NO. FILTER PROBE WASH IMp. CATCH TOTAL 
3 Q,L75f-? + 0,1967 + - - [>.%L% 

I 

1 .. . r 



Bay West IIIC 612-291Jl456 @ Bay West Analytical Laboratory FIE Emplre Drive FAX 291.0099 

SI Paul.Minnnola 
55103-1851 

- LAB NO: 2034 
SOURCE: Irlk ! SITE: 
LOCATIDN : 

TEST NO: 2 
RUN NO.'S I, a. 3 
DATE: 2.1742' ' 
ANALYST: K .  tl.sde/ 

1 SUMMARY OF PARTICULATE ANALYSES 

-_  Lab NO. -- Run N o .  Total Corrected Wt. Is) 

' l%sybJh l f6  I I ,143j , %59654%@& A 1 ' (>IC4 
I 

I e d f $ ; C I B 7  3 I I 85a3 

I BLANK VALUE ANALYSES 

CONDENSIBLE ORGANICS 

Lab N o .  Final Wt. Is1 Tare Wt. (4) Gain la) I residue1 
) 

) 

-- 
- - - 

Residue Is) Volume I1 

NOTE: (1) =Liter' 
1 

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



t@ Bay West Analytical Laboratory 

LAB NO: au,3$ 
SOURCE: - In  r 
SITE: 
LOCATIUN: 

Bay wesl IN. 
five Empire Drive 
SI Paul.Minnesala 

55103.1ffiI 

TEST NO: 2- I 
RUN NO: I 
DATE: 1.17. y 3- 

ANALYST: rz. \{6qo/ 

FILTERS 

Lab NO. Final Wt. La Tare HL&L Gain tal. 

IMPINGER CATCH 

Lab No. Final Wt.(q) Tare Wt-fsl Gain .(a -- 
- - - 
- - - 

BLANK (1) * ( g / l ) =  - 
CORRECTED TOTAL 

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

I O,F;Dy7 4- 0.2734 4- - - I .  I.lSI 



i 

Bay WeSllrL. 612-2910456 @ Bay West Analytical Laboratory Five Empire Drive FAX291.M)99 

9 Paul,MinneSota 
55103.1867 

LAB NO: 2 0 3 J  
SOURCE : >IC+ 
SITE:  
LOCATTUN : 

-TEST NO: 2 
RUN NO: a 
DATE: 2. I 7 4  2 
ANALYST: R .  t4eal.r 

IMPINGER CATCH 

- Gain &)- -- L a b  No. F i n a l  Wt.(u) Tare Wt.(d 
- - - - - - 

BLANK (1) * (g/l)= - 

CORRECTED TOTAL 

SUMMARY OF CORRECTED TOTALS ( 4 )  

RUN NO. FILTER PROBE WASH IMP. CATCH 
9- 0,77?/ + 0.2qI-5 + I .r- 30 .I - - 



@ Bay West Analytical Laboratory Bay W& IN. 

Five Empire Driw 
SI. Paul.Minnesola 

55103-1867 

TEST NO: a 
RUN NO: 3 

LAB NO:+ 
SOURCE: 
SITE: DATE : 2.17 q L  
LO CAT^: ANALYST: R, l . k s k ? 3  

FILTERS 

Lab No. Final Wt. (qL Tare !&&& - Gain 

IMPINGER CATCH 

Lab No. Final Wt.fu1 Tare Wt.fu1 Gain CQ -- 

SUMMARY OF CORRECTED TOTALS (SL 

RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL 

1,05a% - 3 0.b347 + (31176 + - 



Bay Wesl Inc 612-291-W% (@ Bay West Analytical Laboratory Five Empire Drive FAX 291-0099 

34 - LAB NO: 2 
SITE: 
SOURCE: ,.&f 

LOCATION: 

9 Paul.MinneSOla 

55103-1857 

TEST NO: 3 
RUN NO.'S 
DATE: 2.17.92 
ANALYST: R . Ik5!d/ 

BLANK VALUE ANALYSES 

ResiduelsL Volume (11. SLL. 

o.cx3l I / 6.135 = 0 . e l  

CONDENSIBLE ORGANICS 

Lab No. Final Wt.luL Tare Wt.(_q)L Gain (a) f residue) -- 

Residuela) Volume (11 SILL 

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



@ Bay West Analytical Laboratory 

LAB NO: 2034 
SOURCE: Z T l C  t 
SITE: 
LOCATION : 

Bay Wesl IW. 

Five Empire Drive 
SI. Paul.Minnesola 

55103.1867 

TEST NO: 3 
RUN NO: I 
DATE: ~ 1 7 . 9  ZL 

f l . *5/ c/ 

FILTERS 

F i n a l  Wt. I s 1  Tare Wt.0 Gain ISl L a b  No. 

SUMMARY OF CORRECTED TOTALS (UL 

-- RUN NO. FILTER PROBE WASH CATCH TOTAL 
1 07L) fb + 0,25+55 + = I,&l 

i 

. .. 



@ Bay West Analytical Laboratory Bay WE24 Im. 
Five ErnpiieOrive 
SI. Paul.Minnesala 
55103.1861 

6122910456 

FAXTJl-W99 

3 TEST NO: 

DATE: 2 , 1 7 4 ~  
- RUN NO: 2 LAB NO: 9.0 3 

SOURCE : A n L t  
SITE: M C A T ~  : ANALYST: p. tie=dL/ 

FILTERS 

_ _  Lab N o .  F i n a l  Wt. I d  Tare Wt.0 Gain 

IMPINGER CATCH 

Lab  N o .  F i n a l  Wt. I d  Tare Wt. Is)- Gain 

SUMMARY OF CORRECTED TOTALS (a 
- RUN NO. FILTER PROBE WASH CATCH TOTAL 
a 0.65SJY + 0 ,  3%73 + = I ,  6 4 2 )  



~ 

@ Bay West Analytical Laboratory Bay west Il!€ 

Five Empire Drive 
Si PaulMnneSola 
55103.1867 

LAB NO: 203 4 
SOURCE: Tnlc + 
S I T E :  
LOCATTUN : 

TEST NO: 3 
RUN NO: 3 
DATE: 2. j7-cj ;c  
ANALYST: R. \.lz\s/e/ 

FILTERS 

Lab No. F i n a l  Wt. fa T a r e  Wt. fsl Gain 

IMPINGER CATCH 

_.- L a b  No. F i n a l  Wt. fa)  T a r e  Wt: f q )  Gain fsl 
- - - - - - 

BLANK (1) * ( g / l ) =  - 
CORRECTED TOTAL 

SUMMARY OQ CORRECTED TOTALS (SL 

RUN NO. FILTER PROBE WASH IMP. CATCH TOTAL 
3 0,%5q? + 0.3415 + - - l .Jq57 



@ BayWest Analytical Laboratory 

i 
LAB NO: *54 - 
SOURCE: d r t  ' SITE: 
LOCATION : 

Bay Wesl Inc. 

Si Paul.Mmnesola 

five Empire Drive 

55103~16G 

1 SUMMARY OF PARTICULATE ANALYSES 

Lab No. -- Run No. Total Corrected Wt. (4)_ -- 
' I%%d8470 I I .  2 3 S L \  

16754 A 69 71 2 I, a7qG 

' I k c l d \ 5 Y 7 2  3 ~ , / a s c l  

I BLANK VALUE ANALYSES 

CONDENSIBLE ORGANICS 

Lab No. Final Wt. faL Tare Wt. C s l .  Gain (a) ( residue) -- 1 

NOTE: (l)=Liter 
(4) =Gram 
(g/l)=gram per liter ,I 



@ Bay West Analytical Laboratory Bay Wesl Ilc. 
Five Empire Drive 
SI Paul.Minnesoia 
55103-1861 

T E S T  NO: 
RUN NO: I 
DATE: 2.17.4 a 
ANALYST: R . O e u J e /  

IMPINGER CATCH 

Lab N o .  F i n a l  Wt. (9) Tare G a i n  (a -- 
- - - - - - 

BLANK (1) * ( g / l ) =  - 
CORRECTED TOTAL 

SUMMARY OF CORRECTED TOTAL8 (ql 
RUN NO. F I L T E R  PROBE WASH IMp. CATCH TOTAL 
I 1.05’61 + 0,15523 + = l,23%4 



@ Bay West Analytical Laboratory 

2."4 - LAB NO: 
SOURCE: . L n l c t  
SITE: 
LOCATTUN: 

Bay WfA Inc 
Five Empire Dfive 
9 Paul.Minnesola 
55103.1861 

612-2914456 

FAXBI-I%% 

TEST NO' ii 
RUN NO: -'n 
DATE : I .  

ANALYST: fza cf 

IMPINGER CATCH 

Lab No. F i n a l  Tare Wt.0 G a i n  (41 _-  
- - - 
- - - 

BLANK ( 1 )  * ( g / l ) =  - 
CORRECTED TOTAL 

SUMMARY OF CORRECTED TOTALS ( Q )  

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

+ - - I .  17111 a I.coIY + 



(@ Bay West Analytical Laboratory 

LAB NO: a034 
SOURCE: Tnlc t 

b y  wes~ Inc 
Fwe Ewiie D w e  
SI Paul MmnaflIa 

55103-1861 

612-291-0456 

m x  291 -mg 

TEST NO : C I  
RUN NO: 3 
DATE: 1417.42 
ANALYST:  n.*/ C/ 

IMPINGER CATCH 

Lab N o .  F i n a l  Wt. (9) Tare Wt. (9) G a i n  (9) -- 
- - - 
- - - 

BLANK (1) * ( g / l ) =  - 
CORRECTED TOTAL 

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

3 O.SO57 -b 6,3IY7 i- = 1,12511 



Appendix 4 

Procedures 



SAMPLING EOUIPMENT AND PROCEDURES 

The particulate sampling equipment, referred to as the 
"Particulate SamDlina Train". was desiqned and constructed 
by Andersen Instkumehts, Atlanta, Georgia. This sampling train 
meets or exceeds all EPA guidelines as directed by CFR Title 4 0 ,  
Part 60. The particulate emission rates are determined by EPA 
Methods 1-5, CFR Title 4 0 ,  Part 60, Appendix A (revised July 1, 
1988). A preliminary velocity profile of the gases is conducted 
by a velocity and temperature traverse in order to select an 
appropriate nozzle to allow isokinetic sampling. 

The particulate sampling train is made up of a heated glass- 
lined sampling probe, Type S pitot, and a thermocouple. 
The probe is attached to an enclosure which houses an all- 
glass filter holder in a heated chamber maintained to 250 degrees 
F. Attached to the enclosure is an ice bath which holds the 
impingers and dessicant-filled drying column. 
sampling train is attached to the control unit by an 
umbilical cord (vacuum line). The control unit is made up 
of a dry gas meter, calibrated orifice, a leakless pump, two 
inclined manometers, and the appropriate valves needed for 
operation of the particulate sampling train. 

The particulate matter is collected by drawing the stack 
gas through the sampling probe isokinetically and passing it 
through an 11.0 cm diameter Whatman Type 934-AH glass micofibre 
filter. The sample gas is then passed through three glass imp- 
ingers and a dessicant drying column to remove any remaining 
moisture. The impingers and the drying column are packed in 
crushed ice and water to maintain 5 68 degrees F. The 
stack gas is then transferred to the control unit via an 
umbilical cord where it travels through the vacuum pump and 
into a calibrated dry gas meter. The calibrated gas meter 
provides real time flow rate data throughout the entire test. 

The particulate matter sample is acquired by drawing a gas sample 
for equal time periods at each of the centroids of the required 
number of equal area sampling points. 
adjusted throughout the test in order to maintain lsokinetic 
sampling. A Tandy PC-6 hand held computer is used for 
determination of the sampling rates. 

After sampling is completed, the filter is removed with a set of 
teflon-coated tweezers and placed in a glass petri dish and 
sealed. The nozzle and the inlet side of the filter holder are 
washed with acetone and brushed to remove any deposits. 
sampling probe is rinsed with acetone, brushed with a probe 
brush, and rinsed again. The acetone rinse/washing, called 
"probe washV8,is taken to the laboratory along with the filter to 
be logged in. A chain of custody accompanies the samples during 
transport to the laboratory 

The particulate 

The sampling rate is 

The 



The volume of the probe wash is recorded to determine if any 
acetone was lost in transport and the? evaporated to near dryness 
by heating to 62 degrees C. Then it is quanitatively transferred 
to a tared 4 0  ml glass evaporation vial. 
evaporated to dryness by heatlng to 62 degrees C. 
free sax!ple is then dried at 105 degrees C for 30 minutes, cooled 
in a dessicator, and welghed to the nearest 0.4 my. 
is transferred to a 150 nun diameter glass petri dish and dried at 
105 degrees C for two hours. 
and we1 hed to the nearest 0.1 my. All sample weiyhinys are done 

less then 50%. The dessicant weight is recorded in the field and 
added to the collected condensate to give the total amount of 
water collected. 

This samnple is 
The acetone- 

The filter 

It is then cooled in a dessicator 

in a ba 7 ance room were the relative humidity is maintained at 



) 

Hodlfled Hot hod 5 Test Method For Condenslble Particulate 

Purpose 

TO describe a test method for parttculate vhlch lncludes the condenslble 
particulate captured I n  the lmplngers of the Unlted States Environmental 
Protectlon Agency Method 5 (EPA Method 5) as stated In Title 40. Code Of ’ Federal Regulattons. Part 60. Appendlx A or any other test method approved by 
the Department. 

j The test method shall be applled to all sources. The Department may grant 
exemptions to Neu Source Performance Standard sources, sources to A l c h  Best 

1 Avallable Control Technology 1s applled, and other sources on a case-by-case 
basls. 

I 

I 

) Samaltna Eauioment 

) par. 2 of  EPA Method 5. 
The sampllng traln and sample recovery equlprnent are the same as llsted in 

Reaaen tr 
The reagents are the same as llsted In par. 3 of  €PA Method 5 with the 
addltlon of mthylene chloride-reagent grade. At the dlscretlon of the 

chloroform, ethyl ether, 1, l .  1-trlchloroethane, trlchlorotrlf luoroethane 
(freon 113) and any other solvent exhlbltlng slmllar properties as the 

Procedure 
The sarnpllng procedure 1s  the same as llsted In par. 4.1 of EPA Method 5. All 
parts of the sample collectlon portlon of the traln tnotrte, probe, cyclone 
and flask,;fllter holder, lmplnger glassware) shall be clean before sample 
colleCtloIL All sample collectlon portlons of the traln shall be made free of 
OrganlC solvent residue before sample collectlon by rtnsing them two or more 

The sample recovery procedure i s  the same as llsted I n  par. 4.2 of EPA.Method 
5 wlth the additlon of the followlng: 

1. The fllter 1s placed in Container # I .  

2. The probe wash conslstlng of the probe rlnse. the cyclone and flask rinse, 
the connectlng glassware ripe. and the front .half of the filter holder 
rinse 11 placed In Contalner #2. 

3.  The spent slltca gel I s  placed in Contalner #3. 

1 

) tester, any o f  the followtng reagent grade solvents may also be Used: 

) solvents llsted. 

I 

] times wlth dlstllled water. 

) 

) 

1 



4. In order not to contamlnate the lmplnger sample durlng sample recovery, 
the tester shall wlpe off stopcock prease used on any glassware jolnt. 
that mlght cane In contact wlth the lmplnger catch contalned In tha first 
3 impingorr, before recoverlng the sample. 

Measure the volume o f  the lmplnger catch wlth a graduated cyllnder or by 
welghlng on a balance. The lmplnger catch 1s placed in Contalner #4. 

Rlnse the graduated cyllnder, the back half of the filter holder, the 
flrst 3 lmplngers. and the glassware connectors wlth dlstllled water and 
add lt to Contalner #4. 

Repeat the rlnse wlth acetone, being careful not to contamlnate the 
acetone rlnse wlth stopcock grease, and place It-ln Contalner #5. 

5 .  

6. 

7. 

The sample analyslr shall be as follows: 
1. The determlnatlon of welght galn on the fllter In Contalner #1 1s the same 

as descrlbed for Contalner #1 In par. 4.3 of EPA Method 5 except for the 
followlng Items. 

a. Deslccate the fllter for at least 24 hours and no more than 48 hours 
ln a deslccator and welght t o  a constant welght. Report the results 
t o  the nearest 0.1 mg. For the purposes of thls handbook procedure, 
the term constant uelght means a dlfference of no more than 0.5 mg 
between 2 consecutlve weighlngr wlth at least 2 hours of desiccation 
between we 1 gh 1 ngs . 
At the dlscretjon of the tester, the alternate oven drylng procedure 
for the fllter, llsted in par. 4.3 of EPA Method 5.  may be used 
provlded that the tester provides for 2 hours of deslccatlon between 
welghlngs. 
determlned may be used as the f'lnal welght. 

b. 

After the procedure 1s performed, the Initial welght 

2. The analysls of the probe wash In Contalner #2 1s the same as descrlbed 
for  Coptalner #Z In par. 4.3 of EPA Method 5. Hlth approprlate cautlon, 
the alfernate drylng procedure at an elevated temperature, llsted In Par. 
4.3 o f  EPA Method 5. may be used. The deslccatlng and uelghjng procedure 
Ilstad for  the fllter In par. 1.a. of thls handbook procedure shall be 
used. 

The spent slllca gel I n  Contalner #3 Is  uelghed In the same manner as 
Contalner #3 In par. 4.3 of €PA Method 5. 

The analysls of the Implnger catch In Contalner #4 1s performed by 
transferrlng the sample t o  a separatory funnel. Rlnse Container #4 with 
dlsttlled water and add the rinse to the funnel. Repeat the rlnse wlth 
acetone and add It t o  Contalner %5. Add 50 mllllllters (ml) of methylene 
Chlorlde t o  the funnel and shake for 1 mlnute. Allow the phases t o  
Separate and draln the solvent phase Into a tared beaker. Pertarm the 
WtraCtlOn 2 more tlmes and draln the solvent phase .Into the same beaker. 

3.  

4.  



Oraln the remalning llquld In the funnel Into another 'tared beaker. The. 
Solvent extract resldue beaker Is analyzed In the same way as Contalner f12 
tn par. 4.3 of EPA Method 5 except thatzevaporatlon o f  the sample to 
dryness shall be at amblent tem erature and-pressure. The deslccatlng 

procedure shall be used. 

Only 3 solvent extractions are necessary regardless of the slze of the 
sample. If the slze of the sample exceeds the Site of the avallable 
separatory funnel, the sample may be spllt and the 2 halves analyzed 
separate 1 y. 

WoIghlng procedure llsted for t I: e ftlter ln par. 1.a. of t h l s  handbook 

The llquld resldue beaker Is analyzed in the same way as Contalner #2 
par. 4.3 o f  EPA Method 5 except that evaporation-of the sample to dryness 
may be performed at 220'F +lo*F. As an alternate drylng procedure, a 
100 ml aliquot of the llquld resldue may be evaporated todryness at 
220'F 210.F. Following the drylng procedure, the des\ccatlng and uelghlng 
procedore listed for the fllter In par. 1.a. of thls handbook procedure 
shall be used. If an allquot was used, the welght of the Sample shall be 
corrected to reflect the entlre sample volume of the llquld resldue. For 
some sources, the exhaust gases belng sampled may chemIca1,ly react wlth 
the lmplnger water to produce artlfacts. 
partlculate In the llquld resldue. 
or part of the ltquld resldue partlculate 1s due to attlfacts, the source 
may subtract the welght of the artlfacts from the total partlculate welght. 

These artlfacts would show up as 
If a source can demonstrate that all 

A common artlfact found durlng the testlng of sources that emlt SO* 11  
sulfates. 
titration for H;SO, on the sample and subtract the results. 
The analysls of the Implnger acetone rlnse in tontalner #5 1 s  the same as 
descrlbed for Contalner #2 In par. 4.3 of EPA Method 5 except that 
evaporatlon of the sample to dryness shall be at amblent temperature and 
pressure. The deslccatlng and uelghlng procedure llsted for the fllter ln 
par. I . & .  of thls handbmk procedure shall be used. 

PerfoG blank uelght determlnatlons on the dlstllled rater. the acetone. 
and th'e solvent used In the extractlon. Solvents. acetone, and dlstllled 
water wlth blank values greater than 0.01 mg/ml should not be used. 

The filterable artlculate welght or front half catch 1s  determlned by 
adding the welg R t galn of the fllter and the probe wash welght and 
subtractlng out the acetone blank welght. 

The condensible partlculate velght or back half catch I s  determlned by 
SUmlng the welghts of the solvent extract residue, the llquid resldue. 
and the lmplnger acetone rlnse and subtractlng out the approprlate blank 
welghts. The organlc fractlbn of th.e back half I s  equal to the solvent 
extract welght plus  the Implnger acetone rlnse uclght mlnus the 
approprlhfe blank welghts. The lnorganlc fractlon of the back half I s  
equal to the llquld resldue welght mlnus the water blank and any artlfact 
correctlon. 

The tester may perform a U.S. €PA Method 8 barlum perchlorate 

and 

n 



10. The total partlculate welght 1 s  the sum of the fllterable partlculatc 

Call bratlonr 

The callbratlons that need to be performed on the sampllng equlpment are the 
same as llsted In par. 5 o f  EPA Method 5. 

~ l c u l a t l o n ~  

The calculatlon of results and the crlterta for acceptable results 1s the same 
as descrlbed I n  par. 6 of €PA Method 5. The total partlculate welght shall be 
used to determlne compl lance. 

vatght and the condensrblo particulate welght. 
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Appendix 5 

Calculations and Abbreviations 



symbols 

A 

A" 

BWS 

'actual 

CP 

cs 

A R  
I 

Vm(std) 

.> Vm 

Stack Cross Sectional Area, ft' 

Nozzle Cross Sectional Area, ft' 

Moisture Content of Stack Gas, Proportion by Volume 

Concentration of Particulate Matter in Stack 
Gas, grlacf 

Pitot Tube Coefficient, dimensionless 

Concentration of Particulate Matter in Stack Gas, 
Dry Basis, Corrected to Standard Conditlons, grfdscf 

Average Orifice Meter Pressure Drop, in. HzO 

Isokinetic Ratio, % 

Mass of Particulate Collected, g 

Mass Loading Rate, #/hour 

Wet Molecular Weight of Stack Gas, gig-mole 

Total Sampling Time, min. 

Velocity Head of Stack Gas, in. H,O 

Absolute Barometric Pressure, in. Hg 

Absolute Stack Pressure, in. Hg 

Standard Absolute Stack Pressure, 29.92 in. Hg 

Dry Volumetric Stack Flow Rate, scfm 

Average Absolute Dry Gas Meter Temperature, OR 

Average Absolute Stack Gas Temperature, OR 

Standard Absolute Temperature, 528 O R  

Average Stack Gas Velocity, ftlsec 

Standard Volume of Water Collected from Stack 
Gas, ml 

Standard Volume of Gas Measured by the Dry Gas 
Meter, dscf 

Volume of Gas Measured by the Dry Gas Meter, cf 

Weight of Water Collected in Silica Gel, g 

Dry Gas Meter Calibration Factor, dimensionless 



acfm 

cc 

cf 

degrees C 

degrees F 

diam 

dscf 

ftlsec 

g 

grlacf 

grldscf 

hrs 

in 

in Hg 

in wc 

lb/hr 

lbldsc f 

mg 

min 

ml 

standard conditions 

sq ft 

VIV 

wlw 

ABBREVIATIONS 

actual cubic feet per minute 

cubic centimeters 

cubic feet 

degrees Centigrade 

degrees Fahrenheit 

diameter 

dry standard cubic feet 

feet per second 

gram 

grains per actual cubic foot 

grains per dry standard cubic foot 

hours 

inches 

inches of mercury 

inches of water column 

pounds per hour 

pounds per dry standard cubic foot 

milligrams 

minutes 

milliliters 

2Qa C and 29.92 inches of mercury 

square feet 

percent by volume 

percent by weight 



Equations Used in this Report 

Method 2 

Method 3 

Md = 0 . 4 4 ( % C 0 2 )  + 0 . 3 2 ( % 0 2 )  + 0 . 2 8 ( % N 2  + %CO) 

M, = Md ( 1  - Bus) + 0 . 1 8 ( % B u s )  

i 

1 5 . 4 3  m, - 
cs - 

'm(std) 

2 0 . 9  
mi = C F ( 2 0 . 9  - %O,) 
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Sampling Equipment Calibration Data 
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I NOSZLE CALIBRATION DATA SHEET 

NOSZLE IDENTIFICATION NVMBER:N1-4 

' FIELD TECHNICIAN: SCOTT BAINVILLE 

DATE OF CALIBRATI0N:l-21-92 
1 

POSITION DIAMETER (INCHES) 

1 .312 I N .  

) 2 .311 I N .  

3 -312 IN. 

AVERAGE : .312 IN. 
) 

j N0TE:Nozzle is rotated by 60 degree. increments and diameter 
measured to the nearest. 0.001 inch. 



NOZZLE CALIBRATION DATA SHEET 

NOZZLE IDENTIFICATION NUMBER:N2-5 

FIELD TECHNIC1AN:DWAYNE SMITH 

DATE OF CALIBRATI0N:l-21-92 

POSITION DIAMETER (INCHES 1 

1 -313 IN. 

2 .312 IN. 

3 -313 IN. 

AVERAGE : .313 IN. 

N0TE:Nozzle is rotated by 60 degree increments and diameter 
measured to the nearest 0.001 inch. 

J 

i 



I 

8-TYPE PITOT TUBE INSPECTION SHEET 

PITOT NOMBER:P1-4 

DATE OP INSPECTION:9-9-91 

TECEN1CIAN:SCOTT BAINVILLE 

PITOT TUBE DIMENBIONB: 

External tubing diameter ( Dt) .315 IN. 
Base to Side A opening plane (PA) .450 IN. 
Base to Side B opening plane (P,) .453 IN. 

ALIGNMENT: 

a, < loo 0 degrees 
a, < l o o  0 degrees 

B, < 5' 0 degrees 
B, < 5' 0 degrees 

Z < -125" .021 IN. 
W < .0625" -034 IN. 

DISTANCE FROM PITOT TO PROBE COMPONENTS: 

Pitot to 0.50Otv nozzle .745 IN. 
Pitot to probe sheath 4.4567 IN. 
Pitot to thermocouple .9668 IN. 

Pi % Otto thermocoup 1 e 3.525 IN. 
arallel to probe 

(perpendicular to probe) 



S-TYPE PITOT TUBE INSPECTION SHEET 

PITOT NUMBER:P1-6 

DATE OF INSPECTION:9-9-91 

TECHNIC1AN:SCOTT BAINVILLE 

PITOT TUBE DIMENSIONS: 

External tubing diameter (Dt) 
Base to Side A opening plane (PA) 
Base to Side B opening plane (P,) 

.316 IN. 
-450 IN. 
.453 IN. 

ALIGNMENT: 

a, < 10' 0 degrees 
az < 10' 0 degrees 

B, < 5' 0 degrees 
Bz < 5' 0 degrees 

Z < .125" .015 IN. 
W < .0625"  .019 IN. 

DISTANCE FROM PITOT TO PROBE COMPONENTS: 

Pitot to 0.500" nozzle * 755 IN. 
Pitot to probe sheath 4.3298 IN. 
Pitot to thermocouple .9328 IN. 

1 (parallel to prob; 
Pitot to thermocoup e 
(perpendicular to probe) 

3.525 IN. 



8-TYPE PITOT TUBE INSPECTION SHEET 

PITOT NUMBER:P1-8 

DATE OF INSPECTION:9-9-91 

TECENIC1AN:SCOTT BAINVILLE 

PITOT TUBE DIMENSIONS: 

External tubing diameter (D,) .315 IN. 
Base to Stde A opening plane (PA) .450 IN. 
Base to Side B opening plane (P,) .453 IN. 

ALIGNMENT: 

a, < 10' 2 degrees 
az < 10' 3 degrees 

B, < 5' 
B, < 5' 

3 degrees 
0 degrees 

Z < .125" .051 IN. 
W < -0625" .033 IN. 

DISTANCE FROM PITOT TO PROBE COMPONENTS: 

Pitot to 0.5OOst nozzle .745 IN. 

Pitot to thermocouDle -9668 IN. 
Pitot to probe sheath 4.4567 IN. 
_ _ _ _ _  - _  

Pi % ot to thermocoup 1 e 3.525 IN. 
arallel to probk 

(perpendicular to probe) 



TEMPERATURE MEASUREMENT DEVICE 
CALIBRATION DATA 

DATE OF CALIBRATION: 10-14-91 
MAKE: OMEGA TfC SOURCE CALIBRATOR 
MODEL: CL-300-K-2100F 
SERIAL NUMBER: 105 
RANGE: OF-2100F 
THERMOCOUPLE TYPE: K 
TECHNICIAN: DAS 
UNIT WAS: IN TOLERANCE 

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

'EMPURATURE 
IF SIMULATOR ------ 

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 ' 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 _----------- 

SSPONSE I DEVIATION 

-0.6 
100.8 
202.5 
302.1 
401.4 
503.5 
605.1 
704.6 
806.7 
905.9 
1007 
1107 
1206 
1308 
1409 
1510 
1611 
1711 
1813 
1912 
2015 
2114 

VERAGES 

% DEVIATION = (t 100) 
% DEVIATION MUST BE < 1 

0.6 
0.8 
2.5 
2.1 
1.4 
3.5 
5.1 
4.6 
6.7 
5.9 
7 
7 
6 
8 
9 
10 
11 
11 
13 
12 
15 
14 

7.1 

(t + 4 f  

- - - -- - - - 
------- - 

_____-- 
0.13 
0.14 
0.37 
0.27 
0.16 
0.36 
0.48 
0.39 
0.53 
0.43 
0.47 
0.44 
0.36 
0.45 
0.48 
0.51 
0.53 
0.50 
0.57 
0.50 
0.60 
0.54 

0.41 
_------- 
- - - - - - - 

1 

i :  
I 

i 
::I ) I  



ANDERS€M Samplers INC. 

Temperature 
Wet test Dry gas meter Orifice Gas volume, Gas volume, 

setting , meter Meter Inlet Outlet Average Time manometer wet test dry gas 
meter 

td, e ,  tW. tdi, tdo, 
OR min 

AH "w * vd 
in. H20 Et3 Et3 "R OR O R  

- 
4801 FULTON IND. BLVD.. ATLANTA. GA 30336 

Y 

CONTROL UNIT CALIBRATION 

/ / 3 y  
) 1.0 5 5.3 Y t  7%%!53S2 1339 ?&,7 573.10 8,76 

2.0 5 , 5 3 6 2  7%?/3fiO 13fS " s f i y  N6g&., 6,39 

4 .0  5 5, 3 97 7(sP/!35! k=- J H . 7  "zsr 'i9'g0afi %s6 

Date /-z-pz 
Barometric pressure, Pb = z ? . y 9  in Hg. 

/,do 
/ ,do 

,?? 

/.a0 - 

Unit Number /29/ - 60y 
Model Number 9 0 - b U D  

1.0 0.0735 

2.0 0 .147 
) 

,) L . 0  - 

Calculations 

0 .294  i 

/, 7/ 

I, EY 

1*79 

I Y I 

) y = Ratio of accuracy of wet test meter to dry test meter. Tolerance : t 0.01 

AH@ = Orifice pressure differential that gives 0.75 cfm of air at 70°F and 29.92  ,) 
inches of mercury, in. H20. Tolerance : * 0.15 

Calibrated by: 



ANOERSEN Samplers INC. 

O r i f i c e  
manometer 

s e t t i n g  , 

4801 FULTON IND. BLVD.. ATLANTA. G A  30336 

Cas volume 
w e t  test 
meter 

CONTROL UNIT CALIBRATION 

Y 

Vw p b  ( 'd ) 

AH 
AH 1 3 . 6  "d(pb + %)( c W ) 

Date / @ - 3 j - - . i l  U n i t  Number / /-y/q 
Baromet r i c  p r e s s u r e ,  p b  = 2427  i n  Hg. Model Number -pC.s/Jd 

AH@ 

0.0317 AH 

p b  ( tdo ) 

1.0 

2.0 

Gas volume 
d r y  gas 
meter 

~ 

0.0735 

0 . 1 L 7  

"d 
f t 3  

Wet t es t  

, 
( ~ .  I 

Y = R a t i o  o f  a c c u r a c y  of wet test  meter  t o  d r y  tes t  meter. T o l e r a n c e  : 2 0.01 

AH@ = O r i f i c e  p r e s s u r e  d i f f e r e n t i a l  t h a t  g i v e s  0.75 c f m  of  a i r  a t  7 0 ° F  a n d  2 9 . 9 2  
i n c h e s  of mercu ry ,  i n .  H20. T o l e r a n c e  : *  0.15 
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Process Rates 
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