
AP-42 Section Number: 9.10.1.2 

Reference Number: 

Title: 

22 

Particulate Emission Study for 
Michigan Sugar Company, Caro, 
Michigan 

Swanson Environmental, Inc. 

Swanson Environmental, Inc. 

December 1989 

EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



PARTICULATE EMISSION STUDY 
FOR 

MICHIGAN SUGAR COMPANY 
CARO, MICHIGAN 

. . .  
I 

DATE OF TESTING: 
December 14, 1989 

Prepared For: 

Michigan Sugar Company 
P.O. Box 1348 

Saginaw, Michigan 48605 

Prepared By: 

Swanson Environmental, Inc. 
24156 Haggerty Road 

Farmington Hills, Michigan 48024 

MA-5491 

AP-42 Section 9 6 2  
' Reference 

Report Sect. - 
Reference - 



TABLE OF CONTENTS 

ITEM DESCRIPTION PAGE 

. .. 
4 . 0  

5 . 0  

. .  
. ' I  
./. . . .  

.. .__- 

7.0 

8 . 0  
.;3 
i' 1 
L 

APPENDIX 

EXECUTIVE SUMMARY 

INTRODUCTION 

PROCESS DESCRIPTION 

PRELIMINARY TESTS AND CALCULATIONS 

PARTICULATE SAMPLING EQUIPMENT/PROCEDURE 

ANALYTICAL PROCEDURES 

TESTING RESULTS 

PROBLEMS ENCOUNTERED 

CONCLUSION 

1 

3 

3 

4 

6 

7 

0 

0 

8 

gj .... . .  . .  ... 



. .  . .  
, , .1 

. , .. 

, .. 
j'. . 
I. 
I 

. -. . .  

.. . 

. .  .. . 
I.. . . .. . i '.' 
., . 

.. . ..., 
$$ .. .. . 

. . -- 
; -  

;.TI 
5.:. . .. . .  
8 .  ... 

, .  : .  
I..! 
1;. 

I .  .. 
I I .  

? '  
I .. 

.?n .. , . ...: 

. .  
I 

EXISSION STUDY 
PULP DRIER STACK 
MICHIGAN SUGAR COMPANY 
CARO, MICHIGAN 
JANUARY 11, 1 9 9 0  
MA-5491 

EXECUTIVE SUMMARY 

Swanson Environmental, Inc., was retained by Michigan Sugar Company 

to conduct a study of'the particulate emissions from the beet pulp 

drier at the Caro, Michigan facility. 

The purpose of the study was to determine if the particulate 

emissions were in compliance with Michigan Sugar's Operations Permit 

(Number 5 6 6 - 8 9 )  Special Conditions requirements. The results of the 

study are as follows: 

TABLE 1 

STACK GAS GRAIN LBS/lOOO LBS/ 10 0 0 
TEST TEST FLOW RATE PER LBS LBS DRY LBS/ 
NO * DATE (DSCFM) DSCF ACTUAL-GAS 50% EA* HOUR 

P-1 12-14-89  41580 0 . 0 5 9 5  0 . 0 8 9  0 . 2 0 2  2 1 . 2 2  

P-2 12-14-89  35799 0 . 0 6 6 9  0 . 0 8 9  0 . 2 3 0  2 0 . 5 2  

P-4 12-14-89  31426 0 . 0 7 2 7  0 . 0 9 2  0 . 2 4 7  1 9 . 5 8  

P-5 12-14-89  31940 0 . 0 6 7 6  0 . 0 8 5  0 . 2 2 9  1 8 . 4 9  

AVERAGE 
( P 2 ,  P4, P5) 33055 0 . 0 6 9 1  0 . 0 8 9  0 . 2 3 5  1 9 . 5 3  

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

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

EA = Excess Air 



' i The average result of 0.089 pounds of total particulate per 1000 

pounds of air meets the permit requirements of 0.10 pounds as 

ti.;; 
I '  ' 
I 

established by the Michigan Department of Natural Resources (MDNR). 

Note: 1:' 
The average results were calclulated using only the results from 

,: I. : tests P-2, P-4 and P-5. The data obtained in test P-1 was deemed 

invalid and test P-3 was discontinued during sampling (see Section 

I.., 

/.:j 
, .  7.0). 

I ."? 
1 .  
I i .  

I":; 

2 . .  



MISSION STUDY 
PULP DRIER STACK 
MICHIGAN SUGAR COMPANY 
CARO, MICHIGAN 
JANUARY 11, 1990 
HA-5491 

1.0 JNTRODUCTION 

Swanson Environmental, Inc., was retained by Michigan Sugar 

Company, of Saginaw, Michigan to conduct a particulate emission 

study on the beet pulp drier stack at their Caro, Michigan 

facility . 
The purpose of the study was to determine if the particulate 

emissions were in compliance with Michigan Sugar's Operating 

Permit (Number 566-89) Special Conditions. The test was 

conducted in accordance with the procedures outlined in 40 CFR 

60, Appendix A, for U.S. EPA Method 17. 

The study was conducted on December 14, 1989, by Mr. Dan Larin, 

Mr. Andrew Secord, Mr. Mark Hook and Mr. Thomas Wilk of 

Swanson Environmental, Inc. Mr. Mark Suhr of Michigan Sugar 

assisted in the study. Mr. Fred Harris, the MDNR field 

representative, was present to monitor the study. 

2.0 PROCESS DESCRIPTION 

The pulp,  after being extracted from the beets and discharged 

from the diffuser, is pressed to remove excess moisture. The 

pulp is then dried by feeding the material into large revolving 

drums through which hot air is blown. 

3 
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The drying reduces the pulp moisture to approximately 12% from 

a high of approximately 80%. The moist air leaves the drum and 

passes through a multiclone, which separates particulate from 

the air stream. The hopper of the multiclone is aspirated and 

the air flow is recirculated back to the combustion chamber of 

the drying furnace. The particulate suspended in the air flow 

is incinerated by the flame of the drying furnace. The moist 

air leaving the multiclone is discharged via a 6 0  x 70 inch 

rectangular duct inside the facility. 

3.0 PRELIMINARY TESTS AND CALCULATIONS 

Prior to the start of testing, the stack diameter was measured 

and a total of 30 traverse points were selected. Five 4-inch 

diameter sampling ports were previously installed on the 

retangular duct (see Figure 1). Preliminary velocity traverses 

(U.S. EPA Method 2) and wet bulb-dry bulb moisture 

determinations (U.S. EPA Method 4 )  were performed at the 

sampling location. All velocity measurements were determined 

by using a calibrated S-type pitot tube with an attached 

thermocouple probe. 

Following the calculation of gas density and gas velocities, a 

sampling nozzle size was determined which would allow 

isokinetic sampling at all measured points. 
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4.0 PARTICULATE SAMPLING EQUIPMENT/PROCEDURE 

The apparatus used to sample the drier stack emissions, known 

as a sampling train, followed the provisions stipulated in 40 

CFR 60, Appendix A ,  for U.S. EPA Method 17. This method is 

also approved by the Michigan Department of Natural Resources, 

as Method 5C. The sampling train components were: 

1. An appropriately sized stainless steel sample nozzle; 

2. One 47 mm A/E glass fiber filter backed up with a 

3 .  A six-foot stainless steel sample probe; 

4. A one-half inch diameter flexible sample line: 

5. Four impingers placed in an insulated ice water bath 

ceramic thimble and a holder: 

in the following sequence: 

a) A modified impinger containing 100 ml of 
distilled water: 

distilled water; 

An empty standard Greenburg-Smith impinger to act 
as a dry condensate trap; and 

grams of pre-dried silica gel. 

b) A second modified impinger containing 100 ml of 

c) 

d) A modified impinger containing approximately 300 

6 .  Sample gas measuring train containing the following 
components in sequence: 

a) ~n umbilical sampling line: 

b) A vacuum gauge; 

c) A leakless, oil type pump: 

d) A calibrated dry test gas meter; 

e) A calibrated gas flow orifice; and 

f) An inclined water column manometer. 

! 6 
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The observed velocity head readings were used in the isokinetic 

point sampling rate calculations. The sampling the for each 

of the 30 points was 2 minutes. 

Prior to testing, the first and second impingers vere filled 

with 100 ml of deionized water each. The third impinger 

remained empty and the fourth impinger was filled with 

approximately 300 grams of silica gel and weighed. After the 

sampling train was assembled, a pretest leak check was made 

under a vacuum of 15" Hg. During sampling, the sample gas flow 

conditions and rate were monitored, adjusted and recorded. A 

post-test leak check was made at a vacuum equal to or greater 

than the highest system vacuum incurred during the test period. 

After the test, the sampling train was disassembled for proper 

transfer of the collected materials to be analyzed. 

5 . 0  ANALYTICAL PROCEDURES 

The water filled impinger volumes were measured and 

recorded. The silica gel impinger was reweighed in order to 

determine the amount of moisture absorbed. The filters were 

placed in their sample containers for transporting and the 

filter holder and probe were brushed out, then flushed with 

acetone. The preweighed filters were oven dried for two hours, 

then placed in a desiccator for 2 4  hours, weighed, and then 

redesiccated for an additional 12 hours prior to final 

weighing. The initial and final weights were determined on the 

same analytical balance accurate to 0.1 milligram. 

7 



All acetone flushing solutions were placed in individual 

preweighed aluminum dishes and the acetone was evaporated at 

70° F. The aluminum dishes were desiccated for 24 hours, 

weighed, and then redesiccated for an additional 12 hours. The 

initial and final weights were determined on the same 

analytical balance. 

6.0 TESTING RESULTS 

The results of the study conducted on December 14, 1989 are in 

Table 1 of the Executive Summary. All field sampling data, 

velocity traverse data, and calibration sheets are located in 

the Appendix. 

7 . 0  PROBLEMS ENCOUNTERED 

Upon completion of test P-1, the sampling system did not pass a 

post-test leak check. In accordance with U.S. EPA regulations, 

the data obtained in test P-1 is invalid and therefore was not 

used to determine average results. 

Test P-3 was discontinued during the sampling period, due to 

furnace flame-out. Since final data was not obtained for this 

test run, no results were determined. 

8 . 0  CONCLUSION 

The Michigan Sugar pulp drier stack at the Caro, Michigan 

facility had an average emission rate of 0.089 pounds per 

1000 pounds of actual stack gas. This value is below the 

maximum allowable emission standard (0.10 pounds total 

particulate per 1000 pounds of gas) as set forth by the 

8 
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Michigan Department of Natural Resources in the Air Pollution 

Control Commission's particulate matter emission schedule, 

Chapter R336.1331, Subpart J entitled "Exhaust Systems serving 

material handling equipment not otherwise listed in Table 31". 

Therefore, the pulp drier stack emissions meet the compliance 

requirement guidelines. 

Report Prepared By: 

pJ,8Q-+ 
v Paul G. Page 

Staff Environmental Engineer 

PGP :mag 

Michael W. Roth 
Assistant Director 
Air Quality Services 

, ... 

MBMl:MA-5491.R01 
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SWANSON ENVIRONMENTAL, INC. 
PARTICULATE SAMPLING DATA AND CALCULATIONS 

B. 
C .  
D. 
E. 
F. 
G. 
H. 

I. 

J. 

K. 
L. 
M. 
N. 
0. 

P. 

Q -  
R. 

s .  

T. 

U. 

V. 

CLOCK TIME: 

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, C? 
GAS METER, y 

BAROMETRIC PRESSURE. 
Io.Hg. 

STACK STATIC PRESSURE 
In. H20 

STACK GAS TEMP. 
AVG. Sq. Rt. VEL. YEAD 
AVG. METER TEMP. 
AVG. METER PRESS., H 2 0  
METER VOL., ACTUAL 

METER VOL., @STP 
Cu. Ft. 

LIQUID VOL., H20 COND., 

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

TOTAL GAS SAMPLED, 

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

MI. 

@ STP, Cu.Ft. 

DRY GAS COMP. $ 0 2  
$ 1 0 2  
%CO 
% N 2  

6 0 . 0 0  

P-1 
7 3 . 0 1  
2 9 . 0 8  
3 0 . 0 0  
6 0 . 0 0  
0 . 2 4 8  

0 . 0 0 0 3 4  

0 . 8 4 0  
1 . 0 0 5  
2 9 . 3 0  

1 . 3 0  

213.83 
0 . 6 6  

8 9 . 3 7  
0 . 4 0  

2 7 . 8 6  
2 6 . 4 8  

2 4 9 . 7 0  

1 1 . 8 4  

3 8 . 3 2  

3 0 . 8 9  
0 . 0 0  
1 3 . 6  

2 . 4  
0.0 

8 4 . 0  ~~ 

DENSITY & MOL. Wt. -STACK.GAS 
l)DRY, @ STP,Lbs/Cu.Ft. 0 . 0 7 4 8  
2)WET, @ STP,Lbs/Cu.Ft. 0 . 0 6 6 1  
3)WET @ STACK,Lbs/Cu.Ft. 0 . 0 5 0 9  
4)MOL.Wt., @ STP,Lh/MOLE 2 8 . 9 4  

6 0 . 0 0  

P- 2 
7 3 . 0 1  
2 9 . 0 8  
3 0 . 0 0  
6 0 . 0 0  
0 . 2 4 8  

0 . 0 0 0 3 4  

0 . 8 4 0  
1 . 0 0 5  
2 9 . 3 0  

1 . 3 0  

2 6 9 . 4 0  
0 . 6 8  

9 2 . 2 7  
0 . 6 7  

2 4 . 1 3  
2 2 . 8 3  

3 3 6 . 8 0  

1 5 . 9 6  

3 8 . 7 9  

4 1 . 1 5  
0 . 0 0  
1 3 . 7  

1 . 9  
0 . 0  

8 4 . 4  

0 . 0 7 4 6  
0 . 0 6 3 0  
0 . 0 4 4 9  

2 8 . 8 6  

6 0 . 0 0  60 . O O  

P-4 P-5 
7 3 . 0 1  7 3 . 0 1  
29 .08  2 9 . 0 8  
3 0 . 0 0  3 0 . 0 0  
6 0 . 0 0  6 0 . 0 0  
0 . 2 4 8  0 . 2 4 8  

0 .00034  0 . 0 0 0 3 4  

0 . 8 4 0  0 . 8 4 0  
1 . 0 0 5  1 . 0 0 5  
29 .30  29 .30  

1 . 3 0  1 . 3 0  

280 .17  288 .90  
0 . 6 4  0 . 6 6  

88.13 8 6 . 5 3  
0 . 3 9  0 . 3 9  

2 1 . 1 3  2 0 . 9 1  
2 0 . 1 3  1 9 . 9 8  

3 4 8 . 8 0  3 5 5 . 2 0  

1 6 . 5 3  1 6 . 8 4  

3 6 . 6 6  3 6 . 8 1  

4 5 . 1 0  4 5 . 7 4  
0 . 0 0  0 . 0 0  
1 3 . 6  1 3 . 6  

1 . 6  2 . 0  
0 . 0  0 . 0  

8 4 . 8  8 4 . 4  

0 .'0745 0 . 0 7 4 6  
0 . 0 6 1 9  0 . 0 6 1 8  
0 . 0 4 3 4  0 . 0 4 2 8  

28 .81  28 .87  



W. WEIGHT OF GAS SAMPLED: 
1)DRY GAS,Lbs 1.98 
2)WET GAS,Lbs 2.53 

X .  TOTAL PARTICULATE COLLECTED 0.1023 

Y. AVERAGE GAS VELOCITY, FPM 2686.50 
Z. STACK GAS FLOW RATE 

1)AT STACK, Qa, ACFM 78111 
2)AT Std.,pstd, SCFM 60165 
3)Std. DRY,Qdg, SCFM 41580 

AA. PERCENT EXCESS AIR 158.58 
BB. CONCENTRATION CONVERSION FACTORS: 

l ) S O %  E.A.,AFTER COLLECTOR 1.52 
2)50% E.A.,BEFORE COLLECTOR 2.27 
3)MOISTURE BEFORE COLLECTOR 1.28 

( GRAMS) 

CC. PARTICULATE CONCENTRATION: 
1)Lbs/1000 Lbs., ACTUAL 0.089 
2)Lbs/1000 Lbs., DRY 0.114 
3)Lbs/1000 Lbs., WET @ 50%E.A 0.135 
4)Lbs/1000 Lbs., DRY @ 50%E.A 0.202 
:)GRAINS / DSCF 0.0595 
6)POUNDS / HOUR 21.22 

DD. PERCENT ISOKINETIC 91.70 

1.70 
2.45 

0.0990 

2940.34 

85492 
60833 
35799 

159.64 

1.45 
2.58 
1.44 

. 0.089 
0.128 
0.129 
0.230 
0.0669 
20.52 

91.82 

1.50 
2.27 

0.0949 

2807.53 

81631 
57241 
31426 

154.77 

1.40 
2.68 
1.51 

0.092 
0.140 
0.129 
0.247 
0.0727 
19.58 

92.22 

1.49 
2.21 

0.0875 

2921.04 

84931 
58860 
31940 

156.65 

1.49 
2.71 

. 1.53 

0.085 
0.123 
0.119 
0.229 
0.0676 
18.49 

90.@5 
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PLANT: MICH. SUGAR 
DATE : 12/14/89 
LOCATI0N:CARO 
OPERqTOR: DJL/MH 
S O U R C E :  PULP DRIER 
LEAK TST:.005 
Hg INT.: 15 

Hg FIN. : 15 
LEAK TST:.04 

SWANSON ENVIRONMENTAL INC. 

TEST NO.: P - 1  

PITOT No: 4 
METER BOX: NUTECH 
AMB TEMP F. 101.00 
B.P. In.Hg. 29.30 
ASSUMED %M: 40.0 
METER DEL-H1.78145 
Kiso: 1745.726 
PROBE LEN: 120.00 
W.B.TEMP F.160 

CALIBRATION PITOT: 0.8400 
NOZ. DIA. Inches : 0.248 
STACK DIA. Inches : 73.01 
STACK PRESS In. H20: 1.30 
H20 VOL.  MI. : 249.700 
METER f :  1.677 

Yd: 1.005 
SAMPLE PTS: 30.00 
TOT.TIME: 60.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SAMPLE 
POINTS 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23. 
24 
25 
26 
27 
28 
29 
30 

AV E RASE 

PI TOT 
SQRT 
0.41 
0.59 
0.60 
0.52 
0.42 
0.66 
0.71 
0.68 
0.35 
0.26 
0.36 
0.92 
0.82 
0.67 
0.42 
0.40 
0.57 
1.10 
0.81 
0.69 
0.45 
0.52 
0.79 
1.14 
0.62 
0.65 
0.75 
0.88 
1.05 
0.92 

0.66 

OR I FICE 
No. 

0.17 
0.18 
0.15 
0.12 
0.11 
0.45 
0.25 
0.12 
0.07 
0.08 
0.20 
1.00 
0.29 
0.11 
0.09 
0.05 
0.30 
1.95 
0.35 
0.24 
0.17 
0.19 
0.61 
1.00 
0.35 
0.41 
0.62 
0.81 
0.86 
0 .'E6 

0.40 

DRY METER 
GAS TEMP F 
698.68 89.00 

91.00 
90.00 
88.00 
87.00 
87.00 
88.00 
89.00 
87.00 
86.00 
87.00 
90.00 
89.00 
90.00 
88.00 
88.00 
88.00 
89.00 
89.00 
90.00 
89.00 
89.00 
90.00 
90.00 
91.00 
93.00 
93.00 
92.00 
92.00 

602.77 92.00 

27.86 89.37 

STACK 
TEMP F 
239.00 
258.00 
268.00 
272.00 
274.00 
281.00 
184.00 
182.00 
181.00 
182.00 
175.00 
174.00 
178.00 
188.00 
199.00 
178.00 
175.00 
180.00 
175.00 
172.00 
183.00 
168.00 
169.00 
168.00 
266.00 
268.00 
270.00 
270.00 
269.00 
269.00 

213.83 

PI TOT 
DELTA 
0.17 
0.35 
0.36 
0.27 
0.18 
0.43 
0.51 
0.46 
0.12 
0.07 
0.13 
0.85 
0.68 
0.45 
0.18 
0.16 
0.33 
1.20 
0.65 
0.48 
0.20 
0.27 
0.62 
1.30 
0.38 
0.42 
0.57 
0.78 
1.10 
0.85 



SWANSON ENVIRONMENTAL, INC. 

PLANT: MICH. SUGAR TEST DATE: 12/14/89 TEST No.:P-1 
SOURCE: PULP DRIER WTS. DATE: 12-7-89 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
?RACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 16.70 

ACE. RINSE ACE BLANK CONT. BLANK 

LIQUID VL 
CONT. No. 
FIN. WTS. 
INT. WTS. 
YET WTS. 
CONT CORR 
!PET WTS. 
ACE CORR. 
FINAL WTS 

180.00 180.00 
92989-57 92989-66 92989-67 
1573.30 1555.50 1555.40 
1555.30 1554.90 1554.10 
18.00 0.60 1.30 rng 

16.70 0.00 mg 

16.70 mg 

1.30 1.30 

0.00 

TRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = 

TEST FILTER BLANK FILTER 

?IL?ER No 91128-06 91128-14 
?IN>-L WT. 42900.20 62053.10 
INT. WT. 42810.40 62052.90 
!JET UT. 89.80 0.20 rng 
3LK. CORR 0.14 
FINhL WT. 89.66 rng 

FRACTION C BACK UP FILTER FRACTION C TOTAL WTS (mg) = 

3ILTER No 91101-11 BLANK 0 
F'INLL WT. 115.80 129.20 
INT. UT. 119.90 129.20 
NET WT. -4.10 0.00 mg 
3LK. CORR 0.00 
?IN>-L WT. -4.10 mg 

89.66 

-4.10 

TOTAL WEIGHTS (mg) = 102.26 
TOTAL WEIGHTS ( 9 )  = 0.10 

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR 
LIQUID BLANKS. 

*3LAKK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK 
*ACE. CORR. WT.2 RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT. 

_- 



SWANSON ENVIRONMENTAL INC. 

TEST NO.: P-2 

PLANT: MICH. SUGAR PITOT No: 4 
DATE : 12 114189 METER BOX: NUTECH 
LOCATI0N:CARO AMB TEMP F. 101.00 
OPERATOR:AS/TW B.P. In.Hg. 29.30 
SOURCE: PULP DRIER ASSUMED %M: 40.0 
LEAK TST: .004 METER DEL-H1.78145 
Hg INT.:. 15 K i s o :  1745.726 
LEAK TST:.003 PROBE LEN: 120.00 
Hg FIN.: 16.1 W.B.TEMP F.160 

CALIBRATION PITOT: 0.8400 
NOZ. DIA. Inches : 0.2480 
STACK DIA. Inches : 73.0130 
STACK PRESS In. H20: 1.3000 
H20 VOL. MI. : 336.800 
METER f :  1.677 

Yd : 1.005 
SAMPLE PTS: 30.00 
TOT. TIME: 60.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SAMPLE PITOT ORIFICE DRY METER STACK PITOT 
POIKTS SQRT No. GAS TEMP TEMP DELTA 
1 0.65 0.54 729.18 94.00 265.00 0.42 
2 0.68 0.59 93.00 266.00 0.46 
3 0.77 0.76 92.00 266.00 0.60 
4 0.91 1.08 91.00 268.00 0.83 
5 1.07 1.46 89.00 271.00 1.15 
6 1.20 1.89 89.00 269.00 1.45 
I 0.75 0.72 89.00 268.00 0.57 
8 0.70 0.52 90.00 268.00 0.49 
9 0.53 0.35 91.00 270.00 0.28 
10 0.60 0.46 91.00 268.00 0.36 
11 0.68 0.58 90.00 270.00 0.46 
1: 1.14 2.65 90.00 270.00 1.30 
13 0.85 0.99 90.00 269.00 0.72 
14 0.61 0.47 90.00 270.00 0.37 
15 0.39 0.19 90.00 270.00 0.15 
16 0.33 0.14 91.00 270.00 0.11 
17 0.52 0.34 92.00 269.00 0.27 
18 1.18 1.39 93.00 271.00 1.39 
19 0.74 0.70 93.00 270.00 0.55 
20 0.70 0.62 93.00 271.00 0.49 
21 0.39 0.19 93.00 270.00 0.15 
22 0.35 0.15 93.00 271.00 0.12 
23 0.40 0.20 93.00 271.00 0.16 
24 0.79 0 . 8 0  94.00 270.00 0.63 
25 0.40 0.20 95.00 269.00 0.16 
26 0.56 0.39 95.00 270.00 0.31 
27 0.61 0.47 96.00 272.00 0.37 
2a 0.55 0.38 96.00 270.00 0.30 
29 0.51 0.33 96.00 270.00 0.26 
30 0.73 0.69 753.31 96.00 270.00 0.54 

AVEFSGE 0.68 0.67 24.13 92.27 269.40 



SWANSON ENVIRONMENTAL, INC. 

PLANT: MICH. SUGAR TEST DATE: 12/14/89 TEST No: P-2 
SOURCE: PULP DRIER WTS. DATE: DATE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 46.8 

ACE. RINSE ACE BLANK CONT. BLANK 

LIQUID VL 180.00 180.00 
CONT. NO. 92989-58 92989-66 92989-67 
FIN. WTS. 1666.30 1555.50 1555.40 
INT. WTS. 1618.20 1554.90 1554.10 
NET WTS. 48.10 0.60 1.30 mg 
CONT CORR 1.30 1.30 
NET WTS. 46.80 0.00 mg 
ACE CORR. 0.00 
FINAL WTS 46.80 mg 

FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = 89.09 

TEST FILTER BLANK FILTER 

FILTER No 91128-08 91128-14 
FINAL WT. 33709.30 62053.10 
INT. WT. 33620.10 62052.90 
NET WT. 89.20 0.20 rng 
BLK. CORR 0.11 
FINAL WT. 89.09 mg 

FRACTION C BACK UP FILTER FRACTION C TOTAL WTS (mg) = -36.90 

FILTER NO 91101-12 BLANK 0 
FIN-AL WT. 82.40 129.20 
INT. WT. 119.30 129.20 
NET WT. -36.90 0.00 rng 
BLK. CORR 0.00 
FIN-kL WT. -36.90 mg 

TOTAL WEIGHTS (rng) = 98.99 
TOTAL WEIGHTS (9) = 0.10 

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR 
LIQUID BLANKS. 

, ..-;>. 
i ,  ,.i:, 1 ’ .,<,; ‘ ir i  

: .>... *BLANK CORR. WT.: FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK 
*ACE. CORR. WT.: RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT. i 1  



PLANT: MICH. SUGAR 
DATE : 12/14/89 
LOCATI0N:CARO 
0PERATOR:ADS 
SOURCE: PULP DRIER 
LEAK TST:.004 
Hg INT.: 15 
LEAK TST:.013 
Hg FIN.: 10 

SWANSON ENVIRONMENTAL INC. 

TEST No.: P-4 

PITOT No: 4 CALIBRATION PITOT: 0 . 8 4  
METER BOX: NUTECH NOZ. DIA. Inches : 0.242 
AMB TEMP F. 96.00 STACK DIA. Inches : 73.01 
B.P. 1n.Hg. 29.30 STACK PRESS In. H20: 1.30 
ASSUMED %M: 40.00 H20 VOL. M1. : 348.800 
METER DEL-H1.78145 METER f: 1.677 
Kiso: 1745.726 Yd : 1.005 
PROBE LEN: 120.00 SAMPLE PTS: 30 
W.B.TEMP F.160 TOT. TIME: 60.00 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * x *  

SAMPLE PITOT ORIFICE DRY METER STACK PITOT 
POINTS SQRT No. GAS TEMP TEMP DELTA 
1 0.61 0.32 771.18 95.00 275.00 0.37 
2 0.51 0.22 94.00 281.00 0.26 
3 0.54 0.24 93.00 284.00 0.29 
4 0.65 0.35 92.00 293.00 0.42 
5 1.14 1.10 89.00 274.00 1.30 
6 1.26 1.30 87.00 269.00 1.60 
7 0.74 0.45 86.00 289.00 0.55 
8 0.69 0.39 86.00 279.00 0.41 
9 0.49 0.20 86.00 282.00 0.24 
10 0.58 0.28 86.00 282.00 0.34 
11 0.71 0.43 86.00 277.00 0.51 
12 1.10 1 .oo 87.00 273.00 1.20 
13 0.63 0.40 87.00 284.00 0.40 
14 0.53 0.28 87.00 290.00 0.28 
15 0.40 0.16 87.00 290.00 0.15 
16 0.41 0.17 87.00 280.00 0.17 
17 0.62 0.38 87.00 279.00 0.38 
18 0.91 0.83 87.00 275.00 0.83 
19 0.53 0.23 87.00 279.00 0.28 
20 0.47 0.18 87.00 284.00 0.22 
21 0.37 0.12 87.00 282.00 0.14 
22 0.35 0.10 87.00 278.00 0.12 
23 0.52 0.23 87.00 278.00 0.27 
24 0.87 0.64 87.00 278.00 0.76 
25 0.52 0.23 89.00 281.00 0.21 
26 0.57 0.27 88.00 280.00 0.32 
27 0.60 0.30 89.00 280.00 0.36 
28 0.53 0.24 89.00 278.00 0.28 
29 0.50 0.21 89.00 277.00 0.25 
30 0.71 0.42 729.31 89.00 274.00 0.50 

AVERAGE 0.64 0.39 21.13 88.13 280.17 



, (.. . .  :. . 

c"'! 
. . .. .j... . .  
! :.: 
. .  . .  SWhNSON ENVIRONMENTAL, INC. 

!::' 
, . I  PLANT: MICH. SUGAR TEST DATE: 12/14/89 TEST NO: P-4 

SOURCE: PULP DRIER WTS. DATE: DATE & 

I:.; 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 32.2 ,. , 

'; > :; . .... ,: . ACE. RINSE ACE BLANK CONT. BLANK 
.. _ . .  
I .  

LIQUID VL 180.00 180.00 
. .  CONT. NO. 92989-58 92989-66 92989-67 I:.:; FIN. WTS. 1595.50 1555.50 1555.40 

INT. WTS. 1562.00 1554.90 1554.10 

CONT CORR 1.30 1.30 
NET WTS. 32.20 0.00 mg 
ACE CORR. 0.00 

I ,.*, NET WTS. 33.50 0.60 1.30 mg 
" !..A% 
' .-. 

$S 

I ;  i , .. 
L .. FINAL WTS 32.20 mg 
1,;; . ,  

FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = . :. . .. 
. L . .. .' .. TEST FILTER BLANK FILTER , '-1 . .  ... 

FILTER No 91128-07 91128-14 
FINAL WT. 29931.80 62053.10 

62052.90 I.._ INT. WT. 29852.30 
NET WT. 79.50 0.20 mg 
BLK. CORR 0.10 

1:;; 
1.:: 

79.40 mg : . . I  FINAL WT. 
. .. 

79.40 

[.-; 

.. . FILTER NO 91101-16 BLANK 0 

-16.70 I q FRACTION C BACK UP FILTER FRACTION C TOTAL WTS (mg) = 
., 

. .  . FINAL WT. 102.20 129.20 

... INT. WT. 118.90 129.20 

I .: BLK. CORR 0.00 
NET WT. -16.70 0.00 mg 

FINAL WT. -16.70 mg I:.: 
I. : 
L.. 

': , 4 I:,. 

TOTAL WEIGHTS (mg) 94.90 
TOTAL WEIGHTS (9) = 0.09 

p 
I: .t (1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR 

, .  

LIQUID BLAEI'KS. 

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK 
*ACE. CORR. WT.: RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT. 



.. (' 
I '  -" 

PLANT: MICH. SUGAR 
DATE : 12/14/89 
LOCATI0N:CAP.O 
0PERATOR:ADS 

LEAK TST:O.OO 

LEAK TST:O.OO 

SOURCE: PULP DRIER 

Hg INT.: 15 

Hg FIN.: 13 

SWANSON ENVIRONMENTAL INC. 

TEST NO.: P-5 

PITOT No: 4 CALIBRATION PITOT: 0.84 
METER BOX: NUTECY NGZ. DIA. Inches : 0.248 
AMB TEMP F. 94.00 STACK DIA. Inches : 73.01 
B.P. 1n.Hg. 29.30 STACK PRESS In. H20: 1.30 
ASSUMED %M: 40.00 H20 VOL. HI. : 355.200 
METER DEL-H1.78145 METER f :  1.677 
Kiso: 1745.726 Yd: 1.005 
PROBE LEN: 122.00 SAMPLE PTS: 30 
W.B.TEMP F.160 TOT. TIME: 60.00 

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

SAMPLE PI TOT ORIFICE DRY METER STACK PITOT 
POINTS SQRT No. GAS TEMP TEMP DELTA 
1 0.57 0.27 667.26 86.00 280.00 0.33 
2 0.54 0.23 85.00 320.00 0.29 
3 0.57 0.26 86.00 337.00 0.33 
4 0.65 0.33 85.00 330.00 0.42 
5 0.98 0.76 85.00 328.00 0.97 
6 1.22 1.20 86.00 313.00 1.50 
7 0.78 0.48 86.00 329.00 0.61 
8 0.66 0.35 86.00 294.00 0.43 
9 0.51 0.24 86.00 284.00 0.29 
10 0.66 0.36 86.00 286.00 0.44 
11 0.71 0.42 86.00 284.00 0.51 
12 1.05 0.91 87.00 283.00 1.1c 
13 0.77 0.49 87.00 281.00 0.59 
14 0.44 0.15 87.00 279.00 0.19 
15 0.41 0.14 87.00 282.00 0.17 
16 0.45 0.18 87.00 277.00 0.2c 
17 0.62 0.33 87.00 275.00 0.39 
18 0.99 0.83 87.00 273.00 0.98 
19 0.62 0.32 87.00 272.00 0.38 
20 0.57 0.27 87.00 274.00 0.32 
21 0.46 0.18 87.00 277.00 0.21 
22 0.41 0.14 87.00 275.00 0.17 
23 0.54 0.24 87.00 279.00 0.25 
24 0.95 0.76 87.00 277.00 0.91 
25 0.53 0.23 87.00 285.00 0.26 
26 0.51 0.22 87.00 276.00 0.26 
27 0.58 0.28 87.00 277.00 0.34 
28 0.56 0.26 87.00 278.00 0.31 
29 0.52 0.22 87.00 281.00 0.27 
30 0.82 0.57 689.30 87.00 281.00 0.68 

AVERAGE 0.66 0.39 20.91 86.53 288.90 



SWANSON ENVIRONEMNTAL, INC. 

PLANT: MICH. SUGAR TEST DATE: 12/14/89 TEST No: P-5 
SOURCE: PULP DRIER WTS. DATE: DATE 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * x * * * * * * * * * * * * * * * * * * *  

FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg)  = 

ACE. RINSE ACE BLANK CONT. BLA.??K 

LIQUID VL 
CONT. No. 
FIN. WTS. 
INT. WTS. 
NET WTS. 
CONT CORR 
NET WTS. 
ACE CORR. 
FINAL WTS 

180.00 
92989-60 
1604.90 
1559.50 
45.40 
1.30 
44.10 
0.00 
44.10 

180.00 
92989-66 92989-67 
1555.50 1555.40 
1554.90 1554.1-; 

0.60 1.33 mg 
1.30 
0.00 mg 

FRACTION B FRONT FILTER FRACTION B TOTAL WTS ( m g )  = 

. !. : 1, . '., TEST FILTER BLANK FILTER ..; . 
I , . .  

FILTER NO 91128-09 91128-14 
FINAL WT. 56535.80 62053.10 
INT. WT. 56454.50 62052.90 
NET WT. 81.30 0.20 mg 
BLK. CORR 0.18 

:.. 81.12 mg 

,.. . 
FRACTION C BACK UP FILTER FRACTION C TOTAL KTS ( m g )  = I '  

I:,: 
FILTER No 91101-14 
FINAL WT. 82.20 

119.90 .. .. INT. WT. 
NET WT. -37.70 

' ( ,  BLK. CORR 0.00 
I ~ . .  ': FINAL WT. -37.70 

'.... 
, .  .. 

- 

BLANK 0 
0.00 

129.20 
0 . 0 0  mg 

TOTAL WEIGHTS (mg)  = 
TOTAL WEiGHTS ( 9 )  = 

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTiON FOR 
LIQUID BLANKS. 6.3;. 

.,,. .-. *BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE . ' . ~. :c 
*:"I I. 

*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQi GAIN IN WT. 

~~~~~~~~~ ~ ~ ~~ ~~~ ~ ~~ 

4 4 . 1  

81.12 

-37.70 

87.52 
0.09 

IN BLANK 



SWANSON ENyIRONMENTAL; LNC. 

SAMPLING DATA CALCULATION EQUATIONS 

A. Sample Number (Test) 
B. Stack Dlmenslons - Inches or feet, @r. or Ft.) 
C. Area of Stack - square feet, (Sq. Ft.) 
D. Number of Polnts Sample 
E. Duration of Sample - time in rnhutes, (&.) 
F. Nozzle Diameter - inches, (In.) 
G. Nozzle Area - square feet, (Sq. Ft. ) 
H. Calibration Factors 

1) Pitot tube, (C ) 
2) G a s  Meter, ( !h 

I. Barometric Pressure - inches of mercury, ( Hg) 
J. Static Pressure in Stack - inches of water, (,I H2O) 
K. Stack Gas Temperature - OF 
L. Average Square Root of Velocity Head of Points Sampled, mS ) 
M. Average Meter Temperature - OF 
0. Meter Volume, Actual Gas Meter Reading 
P. Meter Volume @ STP, Cu. Ft. = FI2' 

Q. Liquid Volume of Water Condensed, Ml. 

R. Vapor Volume of Water Condensed, @ STP, Cu. Ft., = (Q * Q0474) 

N. Average Meter Pressure - inches of water, (" 

S. Total Gas Sampled, @ STP, Cu. Ft. = (Ftt P) - 
T. Percent Moisture In Exhaust Gas 

1) At Test Location = (R/S. 100) 
2) Belore Collector. (when applicabie) 

U. Dry Gas Composition : !% % 

V. Density and Molecular Weight of Stack Gas : - 
~ , - 0 8 2 ~ ( % 0 ~ ~ ,  1137)+r&CQN&.0724 

-.  

L 

1) Dry, @ STP, Lbs./Cu. Ft. p2 
2)Moist, @ STP, Lbs./Cu.Ft. = 

3) Moist Gas, @, Stack Conditions, Lbs./Cu. Ft. = 
- ' -  ( 530 $r+ 0.07355 J) 
- V2r K Z  29.92 

4) Molecular Weight, Dry, @STP, Lb. /Mole = (VI a 386.9 Cu. Ft. /Mole) 

NOTE: STP = 29.92 "Hg., 7OoP 

A- I 



SAMPLING MTA CALCULATlON EQUATION8 

w. Weight of Cas Sampled: 
1) Dry Gaq Lbs. - ( P.* Vi) 
2) Mold ( 3 8 ,  Lbs. = ( 8 1 Va) ! 

X. Total Welght of Particdate Collected, C r a m  

2, stack Gas Flow Rate : 
1) Stack Conditione, W A C F M  (C I y) 
2) Standard Conditlons, Qst& SCFM = [ ( Z i w x  (-1 I + 0.07355 8 J 

3) Standard Drp, ad, g. SCFM =. %td x -r- 100 -T 

(0.5 RO) w x  io0 
N2) - w 2 )  +@.5W AA. Percent Excess A l r  =-  

BB. Concentration Conversaaon Factors: 
1) 

v c  im- 
'(m6r 

1) 50% Excess Air , After Collector ~ a ,  

2) 50% Excess Alr, Before Collector . 

3) Moisture Before Collector += 

CC. Particulate Concentration : 
clooox x) 1) Lbs. /lo00 Lbs., Actual = (w 

2) Lbs. /loo0 .Us., -* = (CClX 

8 
Dry means process molstur6 included, molshLe added by collector excluded 

(if applicable) 
** Wet means actual molsture as measured after collector. *** D X F  is under totally dry condtlons - all moisture removed. 

NOTE: STP = 29.92 '' Hg., 70°F. 
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b C J  I !On 

Operator Probe Lsnglh. in. 

Assumed MoIaIure. X W V  W f  1 B u l l  I f Y r 1 t A 1 U t 1  

Filler 

Filler 

r i i o i  
L E A K  

COMMENTS: 
NO. 

No. 
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I 
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Filler No. 9-a 
,1101 1 U . l  r.;,i.19. a -  
L E A K  T I 1 1  fim.i 0- a -  



Filler 

Filler 

?I101 
1 l A K  

COMMENTS: 
No. 

. .  
.. . 

i f .  

hlapll., I re* 





Lout ion ~ s r ~ m e d  Molslure, % WY-. W I T  Dull I i M p C n A I U R f  

mpmg., 1d.r. c 
Yolrm. *I I*.** 

Probe Lsnplh, in. Volume01 . 
Llquld WaIsf 

Flnrl 

lnlllrl 

Llqul8 

O$.Cdor 

Nozzle Dlarneler. in. D collsclcd 1 2 3 4 0 Slack No. 

R~ NO, ?ART. N O .  Slack Dlameler. in. 

P I 1 0 1  l u l l  N O .  - c, 0. Slack Pressure. h . H , O L  

a * Collecled 
bmpl lne  f r d n  

MrurEoa NO. "00-  L C A U  T I S T  I"ili.19. 

~ 

Orsal Measursmsnl COMMENTS: h r n p l ~ n g  trotn- 
Filler No. Tesi 1 Time \ C@?l 0 2  CO I N? 

1 )  I I I I 
. I  I e ,  I r I I 

Filter No. 3 1  
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, ' f l l l D .  D A l A ,  %Ut11 '. . ' . . . . .  ... ,..,, , . .  . . . . . . . . . . . . . . . . . . .  . . ,  ; + .  
. . . . . . . . . . . . . . . . . .  . . . . . . . .  , .  . . . . . . . .  .... . .  , .  . .  . .  . 

, . .  
5 

,I:.;; 
I :'j,"' ~ ' PIMI Ambisnl Temperrlurs Melor I H @  

. .  
, .  

. .  
K;,..  .~ ..: . .  . .~V,  

' . Earqmelrlc Presrurq-P,& ,.~.. . .  . . .  . .  . . .  . . . . . . .  . ...... . . . . .  
~. 

. .  

. .  
- ~ 

. .  ; .. 
. -  

. .  
.. :.: Data..: 

a. 

.............. ........... . . .  ,.~.., 
. .  

Filler No. 

*lrol rum€ 1_1.._,n. a . -  

\ '  . . . . . .  

I 
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