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PARTICULATE EMISSION STUDY 
MICHIGAN SUGAR COMPANY 
CROSWELL, MICHIGAN 
NOVEMBER 19, 1990 
MA-6402 

- .. EXECUTIVE SUMMARY 

Swanson Environmental, Inc. (SEI) was retained by Michigan Sugar 

Company to perform a particulate emissions study on the exhaust 

gases discharged from the Pulp Drier at their Croswell, Michigan 

facility . 
\ 4  

The study took place on November 13, 1990 and was conducted in 

accordance with U.S. EPA Methods 1, 2, 3, 4 and MDNR Method 5B for 
~. ~~~ ~~ - - . -. .. - ~ ~ .. - -. ~ ~~ 

Test Test F l o w  Rate Lbs EG @ Lbs dry Lbs EG @ Lb8/ 
No. Date (DSCFN) 50%E A* Hour 



SWANSON ENVIRONMENTAL, INC. 
PARTICULATE SAMPLING DATA AND CALCULATIONS 
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PLANT: MI SUGAR 
DATE : 11-13-90 

SOURCE: DRYER EXH. 
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- - 1.00 NUMBER 
STACK DIAMETER, In 
STACK AREA, Sq.Ft 
NO. SAMPLE POINTS 
TOTAL SAMPLE TIME, MIN. 
NOZZLE DIAMETER, In. 
NOZZLE AREA, Sq.Ft. 
CALIBRATION FACTORS: 

PITOT TUBE, Cp 
GAS METER, y 

BAROMETRIC PRESSURE, 

STACK STATIC PRESSURE 

STACK GAS TEMP. 

AVG. METER TEMP. 
AVG. METER PRESS., H20 
METER VOL., ACTUAL 

METER VOL., @STP 
LIQUID VOL., H20 COND., 

VAPOR VOL., H20 COND., 
@STP, Cu.Ft. 

TOTAL GAS SAMPLED, 
@ STP, Cu.Ft. 

%MOISTURE IN EXHAUST GAS 
1) AT TEST LOCATION 
2) BEFORE COLLECTOR 

In.Hg. 

In.H20 

AVG. Sq. Rt. VEL. HEAD 

Cu. Ft. 

Ml . 

DRY GAS COMP. %02 
%C02 
%CO 
%N 2 

DENSITY & MOL. Wt. -STACK 
l)DRY, @ STP,Lbs/Cu.Ft. 
2)WET, @ STP,Lbs/Cu.Ft. 
3)WET @ STACK,Lbs/Cu.Ft. 
4)MOL.Wt., @ STP,Lb/MOLE 

P-1 
72.000 
28.27 
24.00 
60.00 
0.357 

0.00070 

0.8090 
0.970 
30.49 

0.32 

279.54 
0.64 
76.75 
2.16 

47.29 
46.41 
646.10 

30.63 

77.04 

39.75 
0.00 
15.4 
4.0 
0.0 
80.6 

0.0756 
0.0641 
0.0468 
29.26 

GAS 

P - 2  
72.000 
28.27 
24.00 
60.00 
0.357 

0.00070 

0.8090 
0.970 
30.52 

0.32 

270.79 
0.67 
77.50 
2.43 

50.51 
49.59 

714.90 

33.89 

83.47 

40.60 
0.00 
15.8 
4.2 
0.0 
80.0 

0.0758 
0.0639 
0.0473 
29.31 

P-3 
72.000 
28.27 
24.00 
60.00 
0.357 

0.00070 

0.8090 
0.970 
30.54 

0.32 

276.96 
0.67 
77.38 
2.36 

46.81 
45.99 
651.20 

30.87 

76.85 

40.16 
0.00 
16.2 
3.8 
0.0 
80.0 

0.0756 
0.0639 
0.0469 
29.26 

W. WEIGHT OF GAS SAMPLED: 
1)DRY GAS,Lbs 3.51 3.76 3.48 <” 2)WET GAS,Lbs 4.93 5.33 4.91 

X. TOTAL PARTICULATE COLLECTED 0.1752 0.1743 0.1560 2 .  

(GRAMS) . 



. .  . ,. . 

Y. AVERAGE GAS VELOCITY, FPM 2607 
2 .  STACK GAS FLOW RATE 

l)AT STACK, Qa, ACFM 73698 
2)AT Std.,Qstd, SCFM 53822 
3)Std. DRY,Qdg, SCFM 32426 

AA. PERCENT EXCESS AIR 262 
BB. CONCENTRATION CONVERSION FACTORS: 

1150% E.A.,AFTER COLLECTOR 1.70 

3)MOISTURE BEFORE SOLJECTOR 1.41 
2)50% E.A.,BEFORE COLLECTOR 3.35 

CC. PARTICULATE CONCENTRATION: 
l)Lbs/1000 Lbs., ACTUAL 0.078 
2)Lbs/1000 Lbs., DRY 0.110 
3)Lbs/1000 Lbs., WET @ 5OrtcE.A 0.133 
4)Lbs/1000 Lbs., DRY @ 50%E.A 0.262 
5)GRAINS / DSCF 0.058 
6)POUNDS / HOUR 16.175 

DD. PERCENT ISOKINETIC 96.9 

2740 

77469 
57310 
34044 

297 

1.76 
3.66 

. 1.42 

0.072 
0.102 
0.127 
0.263 
0.054 

15.819 

98.6 

2722 

76959 
56494 
33804 

329 

1.83 
3.93 
1.41 

0.070 
0.099 
0.128 
0.275 
0.052 

15.152 

92.1 
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Filename: BEET25.WQI 
Date: 19-Jan-95 

Facility: Michigan Sugar Company 

Source: Pulp dryer with multiclones (fyaJ-o;l fired) 
Location: Croswell, Michigan 

Test date: November 19, 1990 
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PARTICULATE EMISSION STUDY 
MCHIGAN SUGAR COMPANY 
CROSWELL, MICHIGAN 
NOVEMBER 19, 1990 
MA-6482 

. ., 1.0 INTRODUCTION . .  

Swanson Environmental , Inc . (SEI ) was retained by Michigan 
Sugar Company to coriduct a total particulate emissions study 

on the exhaust gases discharged from the Pulp Drier at their 

Croswell, Michigan facility. 

. .. 

: ..', 

The purpose of the study was to determine the total 

particulate emissions, as required by the Michigan Department 

of Natural Resources (MDNR), in accordance with Michigan 

Sugar's permit conditions. The testing procedures used for 

the study were conducted in accordance with those outlined in 

U . S .  EPA Methods 1, 2 ,  3 ,  4 and MDNR Method 5B. 

The emission tests were conducted on November 13, 1990 by Mr. 

Bruce Montagne, Mr. Doug Groves and Mr. Tom Wilk of Swanson 

Environmental, Inc. 

2 . 0  PRELIMINARY TESTS AND CALCULATIONS 

Prior to testing, the emission stack was measured for stack 

length and inner diameter. The number of traverse points was 

determined in accordance with U . S .  EPA Method 1-Sample and 

Velocity Traverse for Stationary Sources. A total of twenty- 

four ( 2 4 )  sampling points were selected. 

L 



SWANSON ENVIRONKENTAL, INC. 

P-1 11-13-90 32426 

t.; P-2 11-13-90 34044 

P-3 11-13-90 33804 

0.058 0.110 0.262 16.175 

0.054 0.102' 0.263 15.819 

0.052 0.099 0.275 15.152 

TABLE 2 

PLANT: MICHIGAN SUGAR 
LOCATION: CROSWELL 
DATE: 10-20-90 

, . .  

EXHAUST GAS COMPOSITION (PERCENT) 

TEST NO $02 %C02 

P-1 15.4 4.0 

P-2 15.8 4.2 

P-3 16.2 3.8 

%N2 

80.6 

8 0 . 0  

80.0 

. .. .... 
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