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@ Bay West 

1.0 ExEcuTn7E SUMMARY 

west, hcorporated (Bay West) 
dorm particulate emissions compliance testing on the Unit Nos. 1 and 2 

I facility located in Cmokston, 

TEST RFSULTS SUMMARY 

AVERAGE 
MASS RATE 

) table: 

I 

) 

VestNo. 1 
Unit No. 1 Pulp Dryer Stack 1 

~ ~ T&&o;~ 2- ~ Patticulate~ j - -I.-- 

Unit No. 1 Pulp Dryer Stadi . 1 

D 
Test No. 3 ' 
Unit No. 2 Pulp dryer Stack ? 

21.266 l b h  

, -7. ~ : -7 

- 18.047-lbh - -- 

15.091 l b h  

I1 6 ;  
Test No. 4 0.0487 gr/dscf 10.469 I b h  
Unit No. 2 Pulp dryer S 

) 

1 

) Test No. 5 Particulate. 0.0564 grldscf 

/ 
) * Run No. 3 w88 not conducted on test No. 1 because of.Dryer System failure. 

) 

) BW920441 1 April 15, 1993 



TABLE 1 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 1 PULP DRYER STACK 

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

TEST NO.: 1 RUN 1 RUN 2 

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 

NM = NOT MEASURED 

22 - Feb- 9 3 

9.03 

10.42 

NM 

80.55 

4.67 

5.39 

NM 

41.65 

' .  48.29 

29.86 

24.13 

22 - Feb- 93 

9.67 

9.76 

NM 

80.57 

4.95 

5.00 

NM 

41.26 

48.80 

29.94 

24.11 



TABLE 2 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 1 PULP DRYER STACK 

RESULTS OF PARTICULATE LOADING DETERMINATIONS - EPA METHOD 5 
TEST NO.: 1 RUN 1 RUN 2 

DATE OF RUN 22-Feb-93 22-Feb-93 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - - - - - - - - - -  - _ _ _ _ _ _ _ _ _  

RUN START TIME 1200 1420 
Rlh END TIME 

STACK STATIC PRESSURE (in. H20) 
CROSS SECTIONAL AREA (Sa. ft.) ~. . ~~~~- 
PITOT TUBE COEFFICIENT- -a 

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

SAMPLE GAS MOISTURE CONTENT ( 8 )  

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Hg) 

AVG. GAS METER TEMP. Cdegrees F) 
AVG. ORIFICE PRESSURE DROP (in. H 2 0 )  

_ _  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 COLLECTED 
FILTER CATCH (g) 
PROBE WASH (cr) 
IMPINGER CATbH (g) 
TOTAL PARTICULATE COLLECTED (g) 

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

PARTICULATE MASS RATE (lb/hr) 

1340 

-0.60 
19.634 
0.840 

0.00 
814.00 

7.00 
821.00 

48.29 

1.039 
.29.30 

0.57 
94 

~~ 

42.67 
41.40 

96 
0.250 

' 209 

49.58 

58413 
23301 

106.67 

0.0752 
0.1101 
0.0703 
0.2556 

0.0380 
0.0953 

19.028 

1600 

-0.60 
19.634 
0.840 

0.00 
793.00 
5.00 

798.00 

48.80 

1.039 
29.30 
0.52 

94 

40.62 
39.44 

96 
0.250 
210 

49.63 

58464 
23076 

102.61 

0.1337 
0.0984 
0.0722 
0.3043 

0.0470 
0.1191 

23.550 



TABLE 3 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 1 PULP DRYER STACK 

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

TEST NO.: 2 

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 

NM = NOT MEASURED 

RUN 1 RUN 2 RUN 3 

23 - Feb- 93 23 - Feb- 93 23 - Feb- 93 

6.71 6.12 6.05 

13.15 13.86 13.93 

NM NM NM 

80.14 80.02 80.02 

4.08 3.76 

8.00 8.52 

NM NM 

48.75 49.19 

'. 39.17 38.53 

29.60 29.53 

25.06 25.09 

3.75 

8.65 

NM 

49.66 

37.93 

29.53 

25.15 



TABLE 4 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 1 PULP DRYER STACK 

RESULTS OF PARTICULATE LOADING DETERMINATIONS - EPA METHOD 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TEST NO.: 2 

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 (ml . ) 
DESSICCANT (grams) 
TOTAL (grams) 

SAMPLE GAS MOISTURE CONTENT ( % I  
DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE ( i n .  Ha) ~~~. ~~~~ 

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

. -  VOLUME THROUGH GAS METER- - - -  
AT METER CONDITIONS ( C f l  . ~ ~ ,  ~~~ _ . ~  ~ ___. ~ 

STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (rnin.) 
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 COLLECTED 
FILTER CATCH (g) 
PROBE WASH (a) 
IMPINGER CATEH (9) 
TOTAL PARTICULATE COLLECTED (gl 

PARTICULATE CONCENTRATION 
ACTUAL (ar/acf) 
DRY ST~AkD-?gr/dscf) 

PARTICULATE MASS RATE (lb/hr) 

23 - Feb- 9 3 
835 

1015 

-0.65 
19.634 
0.840 

0.00 
693.00 

3.00 
696.00 

39.17 

1.039 
. 29.40 

0.88 
99 

- .~ 

52.73 
50.91 

96 
0.250 

* .  207 

52.98 

62418 
29486 

103.65 

0.0478 
0.1106 
0.0604 
0.2188 

0.0313 
0.0663 

16.763 

23 - Feb- 93 
1050 
1230 

-0.65 
' 19.634 

0.840 

0.00 
652.00 

6.00 
658.00 

38.53 

1.039 
29.40 
0.82 

98 

51.11 
49.44 

96 
0.250 

208 

52.86 

62273 
29663 

100.06 

0.0887 
0.0961 
0.0567 
0.2415 

0.0359 
0.0754 

19.166 

RUN 3 - - - _ - _ - _ _ _  
23 - Feb- 93 

1315 
1455 

-0.65 
19.634 
0.840 

0.00 
645.00 

6.00 
651 - 00 
37.93 

1.039 
29.40 
0.85 
100 

51.99 
50.17 

96 
0.250 

209 

52.93 

62355 
29946 

100.57 

0.0685 
0.1198 
0.0431 
0.2314 

0.0342 
0.0712 

18.271 



TABLE 5 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 2 PULP DRYER STACK 

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

TEST NO.: 3 

DATE OF TEST 

~ DRY BASIS (ORSAT), % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CARBON DIOXIDE 

OXYGEN ’ CARBON MONOXIDE 

NITROGEN 
) 

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

CARBON DIOXIDE ’ OXYGEN 
1 

CARBON MONOXIDE 

NITROGEN 

) WATER VAPOR 

) 

1 DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 
1 

NM = NOT MEASURED 

RUN 1 RUN 2 RUN 3 

24-Feb-93 24-Feb-93 24-Feb-93 

5.57 

14.45 

NM 

79.98 

3.58 

9.30 

,NM 

51.47 

‘ .  35.64 

29.47 

25.38 

5.02 

15.10 

NM 

79.88 

4.55 

15.63 

NM 

79.82 

3.29 3.07 

9.88 10.53 

NM NM 

52.29 53.77 

34.54 32.64 

29.41 29.35 

25.47 25.65 



I TABLE 6 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 2 PULP DRYER STACK 

RESULTS OF PARTICULATE LOADING DETERMINATIONS, - EPA METHOD 5 

TEST NO.: 3 RUN 1 RUN 2 RUN 3 - - - - - - - - - - -  - - - - - - _ _ - _  _ _ _ c - - - _ _ _  

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 . I  
IMPINGER (ml. ) . 
DESSICCANT (grams) 
TOTAL (grams) 

SAMPLE GAS MOISTURE CONTENT (%)  

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Hg) 
AVG. ORIFICE PRESSURE DROP fin. E20) ~. 
AVG. GAS METER TEMP. ('degrees F) 

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

i -~ 
1 

TOTAL SAMPLING TIME (min. 1 
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 COLLECTED 
FILTER CATCH (9) 
PROBE WASH (a) 
IMPINGER CATEH (g) 
TOTAL PARTICULATE COLLECTED (g) 

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

PARTICULATE MASS RATE (lb/hr) 

24 - Feb- 9 3 
1010 
1150 

-0.85 
12 -306 
0.840 

0.00 
428.00 

2.00 
430.00 

35.64 

1.039 
29.43 
0.44 

88 
.- 

37.13 
36.57 

96 
0.190 

' 195 

61.72 

45571 
23190 

102.72 

0.0502 
0.1111 
0.0296 
0.1909 

0.0410 
0.0806 

16.013 

24-Feb-93 24-Feb-93 
1230 
1410 

-0.85 
-12.306 
0.840 

0.00 
683.00 

9.00 
692.00 

34.54 

1.039 
29.43 
1.26 

94 

63.25 
61.77 

96 
0.250 

195 

61.59 

45475 
23547 

98.70 

0.0664 
0.1714 
0.0635 
0.3013 

0.0390 
0.0753 

15.192 

1440 
1620 

-0.85 
12.306 
0.840 

0.00 
637.00 

7.00 
644.00 

32.64 

1.039 
29.43 
1.31 
100 

64.78 
62.61 

96 
0.250 

19 5 

61.38 

45322 
24147 

97.55 

0.0647 
0.1599 
0.0521 
0.2767 

0.0363 
0.0682 

14.116 



TABLE 7 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 2 PULP DRYER STACK 

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

TEST NO.: 4 RUN 1 RUN 2 RUN 3 

DATE OF TEST 25-Feb-93 25-Feb-93 25-Feb-93 

DRY BASIS (ORSAT), % 

CARBON DIOXIDE 3.18 3.74 

OXYGEN 17.25 16.59 

CARBON MONOXIDE NM NM 

NITROGEN 79.57 79.67 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

NM = NOT MEASURED 

2.36 2.64 

12.79 11.72 

NM NM 

58.98 56.29 

'. 25.88 29.35 

29.20 29.26 

26.30 25.96 

3.75 

16.56 

NM 

79.69 

2.67 

11.79 

NM 

56.73 

28.81 

29.26 

26.02 



TABLE 8 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 2 PULP DRYER STACK 

RESULTS OF PARTICULATE LOADING DETERMINATIONS - EPA METHOD 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TEST NO.: 4 

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 . ) 

SAMPLE GAS MOISTURE CONTENT ( % )  

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

AT METER CONDITIONS (cf ) 
STANDARD CONDITIONS (dscf) 

- -VOLUME THROUGH GAS METER 

TOTAL SAMPLING TIME (min.) 
NOZZLE DIAMETER fin. I . . , ~~~ . 
AVG. STACK GAS TEMP. (degrees F) 

AVG. STACK GAS VELOCITY (ft/sec) 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STAND&' (dscfm) 

ISOKINETIC VARIATION. % 

PARTICULATE COLLECTED 
FILTER CATCH (g) 
PROBE WASH (91 
IMPINGER CATEH (g) 
TOTAL PARTICULATE COLLECTED ( g )  

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

PARTICULATE MASS RATE (lb/hr) 

2 5 - Feb- 93 
910 

1150 

-0.76 
12.306 
0.840 

0.00 
463.00 

8.00 
471.00 

25.88 

1.039 

1.32 
. 29,40 

89 
- .  

64.47 
63.54 

96 
. 0 .250 

I. 193 

58.97 

43538 
25591 

93.42 

0.0390 
0.1360 
0.0440 
0.2190 

0.0313 
0.0532 

11.667 

25 - Feb- 93 
1135 
1315 

-0.76 
. 12.306 

0.840 

0.00 
575.00 
14.00 

589.00 

29.35 

1.039 
29.40 
1.49 
100 

~ _ _ _  ~~ 

69.20 
66.78 

96 
0.250 

194 

59.42 

43872 
24558 

102.32 

0.0521 
0.1017 
0.0420 
0.1958 

0.0253 
0.0452 

9.524 

1350 
1530 

-0.76 
12.306 
0.840 

0.00 
547.00 
14.00 

561.00 

28.81 

1.039 
29.40 
1.43 
105 

68.16 
65.29 

96 
0.250 

194 

60.19 

44437 
25036 

98.12 

0.0430 
0.1241 
0.0350 
0.2021 

0.0269 
0.0478 

10.251 



TABLE 9 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
i SOURCE/SITE: NO. 2 PULP DRYER STACK 

RESULTS OF ORSAT & MOISTURE ANALYSES - EPA METHODS 3 & 4 (%V/V) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 
TEST NO.: 5 

DATE OF TEST 

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

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WET BASIS (ORSAT), % 
, - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

CARBON DIOXIDE 

) OXYGEN 
t 

CARBON MONOXIDE 

NITROGEN 

) WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 
) 

1 
NM = NOT MEASURED 

RUN 1 RUN 2 RUN 3 

26-Feb-93 26-Feb-93 26-Feb-93 

3.92 

16.37 

NM 

79.71 

2.80 

11.69 

NM 

56.93 

. 28.58 

29.28 

26.06 

3.60 

16.76 

NM 

79.64 

2.60 

12.10 

NM 

57.51 

27.78 

29.25 

26.12 

3.46 

16.93 

NM 

79.61 

2.53 

12.37 

NM 

58.17 

26.94 

29.23 

26.21 

.> 



TABLE 10 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 2 PULP DRYER STACK 

RESULTS OF PARTICULATE LOADING DETERMINATIONS - EPA METHOD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TEST NO.: 5 RUN 1 RUN 2 - - - - - - - - - - -  _ - _ _ _ _ _ _ _ _  
DATE OF RUN 
RUN START TIME 
RUN END TIME 

26-Feb-93 26-Feb-93 
805 1020 
945 1200 

STACK STATIC PRESSURE ( i n .  H20) -0.82 -0.82 
CROSS SECTIONAL AREA (Sq- ft.) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 

12.306 ' 12.306 
0.840 0.840 

CONDENSER (ml . ) 
IMPINGER (ml . 
TOTAL (grams) 
DESSIC~ANT (grams) 

0.00 0.00 
581.00 547.00 

7.00 10.00 
588.00 557.00 

SAMPLE GAS MOISTURE CONTENT ( % )  28.58 27.78 

DRY GAS METER COEFFICIENT 1.039 1.039 
BAROMETRIC PRESSURE ( i n .  Hg) 29.52 29.52 
AVG. ORIFICE PRESSURE DROP ( in .  H20) . 1.57 1.49 
AVG. GAS METER TEMP. (degrees F) 93 100 

-VOLUME THROUGH GAS METER 
AT METER CONDITIONS f c€) .-- .  ~~. ~ 

STANDARD COiVDITIONS (dscf) 

~ . .~ ~ __. ~ ~ 

70.42 70.37 
69.20 68.19 

TOTAL SAMPLING TIME (min. I 96 96 
NOZZLE DIAMETER ( i n .  ) 0.250 0.250 
AVG. STACK GAS TEMP. (degrees F) I 195 194 

AVG. STACK GAS VELOCITY (ft/SeC), 61.34 59.12 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

ISOKINETIC VARIATION. % 

PARTICULATE COLLECTED 
FILTER CATCH (g) 
PROBE WASH ( 9 )  
IMPINGER CATEH (g) 
TOTAL PARTICULATE COLLECTED (g) 

PARTICULATE CONCENTRATION 
ACTUAL (sr/acf) 
DRY STANijAkll (gr/dscf) 

PARTICULATE MASS RATE (lb/hr) 

45293 
25677 

43647 
25072 

101.40 102.33 

0.0480 0.0452 
0.1581 0.1573 
0.0436 0.0412 ~ . ~~ 

0.2497 0.2437 

0.0316 0.0317 
0.0557 0.0552 

12.256 11.852 

5 
- - - - _ _ - _ _ _  
RUN 3 - - - _ _ _ _ _ _ _  
2 6 - Feb - 9 3 

1230 
1410 

-0.82 
12.306 
0.840 

0.00 
532.00 
10.00 

542.00 

26.94 

1.039 
29.52 
1.61 
104 

_.__ ~ 

71.88 
69.25 

96 
0.250 

19 6 

61.21 

45191 
26167 

99.57 

0.0509 
0.1656 
0.0457 
0.2622 

0.0338 
0.0584 

13.106 
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Filename: BEEr22,WQl 
Date: 19Jan-95 

Facility: American Clystal Sugar 

Source: No. 1 pulp dryer (coal-fired) w/mukiclones and stack filter system 
Location: Crookston, Minnesota 

Test date: Februaly 22. 1993 

Emission DatdMass Flux RatesIEmission Factors 
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LAB NO: 342 5 
SOURCE : 2 P d r r  sbck 
S I T E :  roo0 n 
LOCATION : AC5 

TEST NO: 5 
RUN NO: 3 
DATE: 3- q - 9 3  
ANALYFJ?: n . IieSSW 

F I L T E R S  

' Lab N o .  F i n a l  Wt. (9) Tare Wt.(4). G a i n  (4) -- 
- 0 , S K S I  = - 0. n509 - - 33449 0.631 3 

) 

TOTAL 0 . 0 5 0 7  
Probe & F r o n t  Half Wash 

Lab N o .  F i n a l  Wt.(sl Tare wt.(sl G a i n  

\ 

-- 
21. ?jy/ - 2 / # 1 3 / 3  = h. I66K - - - 339yV 

- 
BLANK 0.JSEf (1)*-((4/1)= ( 4 )  J 

CORRECTED TOTAL 0. I L L 4  

IMPINGER CATCH 

Lab N o .  F i n a l  Wt. (4) Tare W t . 0  G a i n  C Q  

311 00- J35.  LIZ57 

1 -- 
- 1 3 ! 5 e 3 7 Y 0  = c>, 046 7 

BLANK 0,730 ( 1 ) * 0 & 3  (g/l)= -h,e0\0 

- - - \ 

CORRECTED TOTAL o.O'/S 7 ) 

1 
GUMMARY O F  CORRECTED TOTALS ( U l  

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

3 o.&oc/ + 0 1656 + ~7 oJ57 = 0. 2612 
1 
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LAB NO: 

SITE:  
LOCAT 

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

I Q . O J ~ O  + ~ . / S Y I  + 0.0’/36 = 0 2+?7 
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LAB NO:  3 h 5  
SOURCE: 2 O i J r f  St4 ck 
SITE:  C d 4  0- 

LOCATION : 5 

FILTERS 

- Gain  Isl. 
0, 57 6 7 . =  0. h L l . 3 0  

L a b  No. F i n a l  W t .  ts) Tare W t .  (9) 
- 

- - - !332&L L),hl'77 

0.0') 30 TOTAL 

Probe & Front Half wash 

L a b  N o .  F i n a l  W t . f a  Tare W t . u  - Gain  

.0.1240 - - 33784 21,3167 - - 2I.I4,7 - - 
- ! 

BLANK 0116 ( 1 )  * D.007q (g/l)= O.Ocx>'=f (9) 

CORRECTED TOTAL n. 12.11 I 1 



FILTERS 
I . .  

L a b  No. F i n a l  Wt. (a) Tare Wt.0 G a i n  (QL -- 
- 0 . 5 7 4 6  ' = R. 052. I - - - j 33987 0 , 6 3 1  7 

TOTAL 0.052 I 
Probe h Front Half Wash 

) 

L a b  N.o. F i n a l  Wt.(ql Tare - Gain  -0- -- 
3 3 9 5 6  2\# r q L l 6  - 21. OtLI  - - 0.1025 - - - 

o.oood (4) 
- I :.... 

.,I . 
BLANK o./& (1)* 0,0079 ( g / l ) =  

CORRECTED TOTAL 0.1017 1 
IMPINGER CATCH 

L a b  No. F i n a l  Wt. (QL T a r e  Wt. (sl G a i n  (crl 
3 3 y c / y  ~36.512 Y - - T,.&130 - l3LLl6r9 

BLANK 0.770 (1)* 0.0013 ( g / l ) =  0. -10 

-- 
- - - 
- 

CORRECTED TOTAL n.04 10 
1 

GWMMARY OF CORRECTED TOTALS (9) 

RUN NO. FILTER PROBE WASH IMp. CATCH TOTAL 

2 0.OsaL + 0.1017 + o.otko = 0 . 1 9 5 6  
) 



S I T E :  
LOCAT 

SUMMARY O F  CORRECTED TOTALS (a) ' RUN NO. F I L T E R  PROBE WASK IMP. CATCH TOTAL 
I ~ . 0 3 4 0  f g , 1 3 b  + & 0. 2-lqO 1 
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LAB NO: 3Lj2.5 
SOURCE: 4 2 n d r i  Stark 
S I T E :  f-*,oVton 
LOCATTOR: ~ c s  





Bay Wesl Inc 61?.r)l.045(1 
Five Emolic OIWC rnx a8 0014 (3 Bay West Analytical Laboratory 

! 

LAB NO: 3(125 
SOURCE: 
S I T E :  cv;obs-tp t L  

LO c ATI ON : Acq 

T E S T  NO: 7 
RUN NO: 3 
DATE: 3-4-43 
ANALYST: qZ, 

Probe 6. Front H a l  

Lab N o .  F i n a l  W t .  tal Tare  Wt.0 -- 
- - 
- - - 21.565 4 - 33471 

BLANK o . / ( , L /  (I)* 0.0073 (g/l)= 
- 
n. d 3  (9) 

CORRECTED TOTAL 0. l l 9 d  

SUMMARY O F  CORRECTED T O T A L S  (a) 

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

.3 o.dSs f o.11Qd + o.o' i3/ = 0,231 I\ 



SITE: 
LOCAT A - 5  

TEST NO: 2 
RUN NO: 2 

.q 3 DATE: _ -  

I 
SUMMARY OF CORRECTED TOTALS (e ' RUN N O .  FILTER PROBE WASH IMP. CATCH TOTAL 

a O.O%d7 -t 0 . 0 9 6  I + 0.0567 = o ,~ l l /5  
) 
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SITE: 
LOCAT 



LAB NO: 3'\;?5 
SOURCE : 1 Opqrr stak 
S I T E :  Cm&&+& 
LOCATION: ACq 

IMPINGER CATCH 
) 

Lab N o .  F i n a l  W t .  fa) Tare Wt. fa1 G a i n  (crl -- 
- 136.7YJ 3 = n ,0735 - - - 3 3 7 b 3  I 36. %67V 

- 
BLANK I.olo (I)* 0.00/3 ( g / l ) =  o C X s l 3  ) 

1 
CORRECTED TOTAL 0.0727 

SUMMARY O F  CORRECTED TOTALS ( a )  

) RUN NO. F I L T E R  PROBE WASB TMP. CATCH TOTAL 
L 2  0.1337 + 0 . 0 4 ~ 1  + n.c t722 = 0. ?oJ3 

1 



-- 

(9 Bay West Analytical Laboratory 

! 

LAB NO: 3 q  25 
SOURCE : I b \ p  0:JIrstllL.k 
S I T E :  
LO CAT^ : P< 

TEST b 
RUN N( 

10: I ,. I 

. - - IMPINGER CATCH ~ 

. _  

) 

' 33YSY 135. 737 

) 

G a i n  (q.L 

0. ( > T I ~  

BLANK I,oLo (I)* 0 , ~ 4 3 ( 9 / 1 ) =  n,ml3 

-- Lab N o .  F i n a l  Tare Wt.0 
- - 
- - 2- - 135. bbsb - 
- 

CORRECTED TOTAL 0 * < >70T 

SUMMARY O F  CORRECTED TOTALS (e 
RUN NO.  F I L T E R  PROBE WASK IMP. CATCH TOTAL 

I 0,0752 + f?.llol + 0 .0703 = ~ ) . z s s ~  

) 

1 



@ Bay West 

2.0 INTRODUCTION 

Bay West personnel conducted particulate emission compliance testing on the Unit Nos. 1 and 
2 Pulp Dryer Stacks at the American Crystal Sugar Company located in Crookston, Minnesota. 
On-site testing was performed on Feburary 22-26, 1993 by a two-member Bay West team 
consisting of Dwayne Smith and Dan Phipps. Coordination between the facility operations and 
@sting activities was provided by Dave Noble of the Crookston facility through direct contact 
with the test team leader. The testing consisted of multiple independent 96-minute 
determinations for particulate with concurrent integrated gas sampling for Orsat analyses at each 
site. 

! 
The objectives of this project were to quantify particulate emissions and compare them to 
applicable air emissions regulations stipulated by state and federal guidelines. Special 
provisions for this testing included, but were not limited to, operating the facility at or near 
maximum capacity. 

Results are reported in the next section followed by an explanation of the test procedures used 
and a description of the process under hvestigation. AU supporting information is included in 
the appendices. 

3.0 RESULTS 

Results of particulate determinations and gas composition are found in Tables 1 through 10. The 
results of additional air flow profiles taken at the Dryer Aspiration Ducts and the Recycle Ducts 
are found in Appendix 6. 

Test No. 1, Run No. 3, was cancelled due to dryer disturbances but no problems were 
encountered in the sampling or analyses of emission samples on the other tests. After complete 
review of the test results, we believe that the values reported herein are an accurate 
representation of the actual source conditions during the time of testing. 

) 

BW920441 2 April 15, 1993 
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The wet catch was analyzed for condensible organic particulate via a chlorofoddiethyl ether 
extraction. Three 25-ml portions of diethyl ether were used in the extraction which were then 
evaporated at mom temperature and desimted to a constant weight. Gravimetric results were 
then added to the dry catch results (filter and probe wash explained above) to calculate the final 

\ 

I 

I particuke concentrations. 

5.0 PROCESS DESCRIPTION 

Pulp Dryers Nos. 1 and 2 at the American Crystal Sugar f a c ~ t y  in Crookston, Minnesota are 
of rotary drum design and are used to dry sugar-& pulp. The drums are heated by coal-fired 
fu-. Pollution control is facilitated by multiclones and stack filter systems. A portion of 
the ‘exhaust gas from the multiclones may be recycled to the rotary drums to maintain proper 
operating temperatures. Schematics are included in Figures 1 and 2. 

) 

) BW920441 5 April 15,1993 




