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EMISSION STUDY
PULP DRIER STACK
MICHIGAN SUGAR COMPANY
CARROLTON, MICHIGAN
DECEMBER 5, 1989

EXECUTIVE SUMMARY

Swanson Environmental, Inc. was retained by Michigan Sugar Company

to sample the particulate emissions from the beet pulp drier located

in carrolton, Michigan.

The purpose of the study was to determine whether the particulate

emissions were 1in compliance with Michigan Sugar's Special

Conditions Permit Number 300-86A requirements.

The results of the

two tests are as follows:

I TEST I TEST 'STACK GASIGRAIN PERILBS/IOOOI LBS/lOOOLBSILBS/HOURI

| No. DATE |FLOW RATE| DSCF LBS GAS| DRY 50% EA

, P-1 11/14/89 33672 0.0643 0.084 0.251 18.56

' p-2 11/14/89 37871 0.0462 0.064 0.225 14.98

g P-3 11/14/89 38795 070703 0.100 0.363 23.39

5 AVERAGE 36779 0.0603 0.083 0.280 18.98

“ P-1 11/16/89 46482 0.0411 0.069 0.238 16.37
P-2 11/16/89 37617 0.0478 0.067 0.230 15.42

: P-3. 11/16/89 41090 0.0558 0.085 0.203 19.65

3 AVERAGE 41730 0.0482 0.074 0.224 17.15




INTRODUCTION

Swanson Environmental, 1Inc., was retained by Michigan Sugar
Company, of Saginaw, Michigan to conduct two particulate
emission tests on the beet pulp drier stack at the Carrolton

plant, located in Carrolton, Michigan.

The purpose of the study was to determine whether the
particulate emissions from two different aspiration rates were
in compliance with Michigan Sugar's Special Conditions Permit
Number 300-86A. The tests were 1in accordance with the

procedures outlined for Method 17 of 40 CFR 60, Appendix A.

The study was conducted on November 14 and 16, 1989 by Mr. Mark
Hook, Mr. Dan Larin, Mr. Mark Morter, and Mr. Andrew Secord of
Swanson Environmental, 1Inc. Mr. Mark Suhr of Michigan Sugar

assisted in the study.

PROCESS DESCRIPTION »

Expanded cossettes, ornpulp, discharged from the diffuser is
pressed to remove excess molsture. The pulp is then dried by
feeding the material into large revolving drums through which
hot air 1s drawn. The drying reduces the pulp moisture to
approximately 12% from a high of approximately 80%. The moist
air 1leaves the drum and passés through a mult%clone and a side
stream 1s sent through a baghouse. The bag house is aspirated

at two different rates and the recirculated air 1is used to
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combust the heating flame. The drier exhaust is discharged to
the atmosphere via a 100 foot high, 8 foot diameter stack.
Sampling was performed from the elevated walkway located

approximately 60 feet above ground level.

GENERA

Prior to the start of teéting the stack diameter was measured
and a total of 12 traverse points were selected. Four 4-inch
dlameter sampling ports were previously installed on the 96"
diameter stack (Figure 1). Preliminary velocity traverses
(USEPA Method 2) and wet bulb-dry bulb moisture determinations
(USEPA Method 4) were performed at the sampling location. All
velocity measurements used a calibrated S-type pitot tube with

an attached thermocouple probe.

Following the calculation of gas density and gas velocities, a
sampling nozzle slze was determined which would allow

isokinetic sampling at all measured points.

PARTICULATE_SAMPLING PROCEDURE

The sampling train used to sample the drier stack emissions
followed 40 CFR éO, Appendix A, USEPA Method 17. This method
ils also approved .by the Michigan Department of Natural

Resources, as Method 5C. The sampling train components were:

1. An apbropriately sized stainless steel sample nozzle:
2, One 47 MM A/E glass fiber filter backed up with a ceramic

thimble and a holder for each;




FIGURE 1
BEET PULP DRIER STACK

MICHIGAN SUGAR COMPANY
CARROLTON MICHIGAN

SAMPLING  DIMENSIONS
POINT (INCHE )

! 4 1/4
2 14
3 28 3/8

60

FT
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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 in the
following sequence:
a) A modified impinger containing 100 ml of distilled water
b) A modified impinger containing 100 ml of distilled water
c) A standard Greenburg-Smith impinger containing no
collecting media to act as a dry condensate trap; and
d} A modified impinger containing approximately 300 grams
of pre-dried silica gel. .

6. Sampled gas measuring train containing the following
components in sequence:
a) An 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.

The observed test velocity head reading was used in the
isokinetic point sampling rate calculations. The sampling time

for each of the 12 points was 5 minutes.

Prior to testing the first and second impingers were loaded
with 100 ml of deionized water each. The third impinger

remained empty. The fourth impinger was filled ' with
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approximately 300 grams of silica gel and weighed. After the
total sample train was assembled, a pretest leak test was made
at 15" Hg. During sampling, the sample gas flow conditions and
rate were monitored, adjusted and recorded. A post-test leak
test 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 transfer of the

collected materials.
ANALYTICAL PROCEDURES

The water filled impinger volumes were measured and recorded.
The silica gel impinger was reweighed. The filters were placed
in their sample containers and the filter holder and probe were
brushed and flushed with acetone. The acetone flushings were
placed in a a labeled container. 68e preweighed fllters were
oven dried for two hours, then placed in a desiccator for 24
hours, weighed, and then redisiccated for 12 hours prior to
final weighing. The initial and final weights were determined

on the same analytical balance accurate to 0.1 milligram.

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 12.hours. The initial and

final weights were determined on the same analytical balance.

RESULTS OF TESTING
The results of testing for November 14 and 16, 1989, are found

in Table 1 in the executive summary. All field sampling data,
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velocity traverse data, and calibration sheets are located in

the appendix.

DISCUSSION OF RESULTS

The Michigan Sugar Pulp drier stack at Carrolton, Michigan had
average emission rates of 0.074 pound, and 0,083 pounds per
1000 pounds of actual stack gas. This falls below the maximum
allowable emission standard (0.10 pounds total particulate per
1000 pounds of gas) as set forth by the Michligan 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 exhaust stack complies with the
State of Michigan standard pertaining to total particulate

emissions under actual operating conditions.

Report Prepared By:' )

‘7% 2. PP T

Mark B. Morter

Assistant Environmental Engineer

MM1:MA-5490.R0O1
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PLANT: MI SUGAR

.2 DATE: 11-14-89  METER BOX: NUTECH NOZ. DIA. Inches
Y LOCATION:CARROLLTON AMB TEMP F. 55.00 STACK DIA. Inches
_ OPERATOR:M.MORTER B.P. In.Hg. 29.33 STACK PRESS In. H20:
i SOURCE: PULP DRIER ASSUMED %M: 30.0 H20 VOL. Ml. : '
¥ 'LEAK TST: 0.01 METER DEL-H 1.78 METER f: 4.806
Hg INT.: 15.00 Kiso: 1549.196 Yd: 1.005
.. LEAK TST: 0.02 PROBE LEN: 48.00 SAMPLE PTS: 12
“:  Hg FIN.: 15.00 W.B.TEMP F. 135.00 TOT.TIME: 60.00
AR AR LKA AR A AR AR KA AR AR A AR A A AR AR AR AR AR AR AR AR AR A AR R Ak Ak Ak kh ki ok ok
SAMPLE PITOT ORIFICE  DRY METER STACK
POINTS SQRT No. GAS TEMP F TEMP F
: 1 0.46 0.84 253,27 58.00 185,00
s 2 0.33 0.44  255.96 59.00 189.00
3 0.42 0.72 257.68 60.00 188,00
4 0.32 0.40 259.84 62.00  185.00
o 5 0.33 0.44 261.53 64.00 186.00
: 6 0.30 0.37 263.38 65.00 180.00
7 0.35 0.49  265.04 66.00 182.00
8 0.32 0.42  266.88 67.00 168.00
9 0.32 0.42  268.68 68.00 166.00
10 0.37 0.58 270.52 68.00 175.00
11 0.42 0.75 272.40 68.00 169.00
12 0.33 0.46 274.66 69.00  165.00
: 276.56
k' FINAL § 0.36 0.53 23.29 64.50  178.17
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SWANSON ENVIRONMENTAL INC.

TEST No.: P-1

PITOT No: 4.00 CALIBRATION PITOT:

0.8280
0.310

96.
0.

00
04

362.7060

PITOT
DELTA

CCOCOCOOOO0OOO

.21
.11
.18
.10
.11
.09
.12
.10
.10
.14
.18
.11
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SWANSON ENVIRONMENTAL INC.
1

TEST No.: P-2

PLANT: MI SUGAR PITOT No: 4.00 CALIBRATION PITOT: 0.8280
DATE: 11-14-89 METER BOX: NUTECH NOZ. DIA. Inches : 0.310
LOCATION:CARROLLTON AMB TEMP F. 52.00 STACK DIA. Inches : 96.00
OPERATOR:..SECORD B.P. In.Hg. 29.34 STACK PRESS In. H20: 0.04
SOURCE: PULP DRIER ASSUMED %M: 30.0 H20 VOL. Ml. : 304.100

LEARK T8T: 0.01 METER DEL-H 1.78 METER f: 4.806

Hg INT.: 15.00 Kiso: 1549.196 yd: 1.005

LEAK TST: 0.00 PROBE LEN: 48.00 SAMPLE PTS: 12

Hg FIN.: 7.00 W.B.TEMP F. 135.00 TOT. TIME: 60.00
AAKE A AR KRR KRR A KA KK A IR AR KA R A TR R A A AR AR KR AR R AR KRR R AR A AR A AR AR ARk kK
SAMPLE PITOT ORIFICE DRY METER STACK pirtoT
POINTS SQORT No. GAS TEMP TEMP DELTA
1 0.28 0.31 277.08 60.00 180.00 0.08
2 0.42 0.69 278.66 59.00 199.00 0.18
3 0.30 0.35 280.93 61.00 194.00 0.09
4 0.49 0.91 282.44 63.00 201.00 0.24
5 0.49 0.92 284,64 65.00 201.00 0.24
6 0.45 0.76 287.28 66.00 203.00 0.20
1 0.45 0.77 289.73 67.00 198.00 0.20
8 0.35 0.46 292.15 67.00 201.00 0.12
9 0.39 0.58 294,08 68.00 201.00 0.15
10 0.32 0.39 296.14 65.00 186.00 0.10
11 0.30 0.34 297.91 68.00 212.00 0.09
12 0.30 0.35 299.69 68.00 199.00 0.09

301.25
FINAL § .38 0.57 24.17 64.75 187.92




SWANSON ENVIRONMENTAL INC,.

0.8280
0.310"

96.
0.

00
04

278.400

PITOT
DELTA

QOO0 OOoOOoOQOOoOQ

.10
.12
.17
.13
.28
.12
.17
.19
.15
.12
.10
.10

TEST No.: P-3
PLANT: MI SUGAR PITOT No: 4.00 CALIBRATION PITOT:
DATE: 11-14-89 METER BOX: NUTECH NOZ. DIA. Inches
LOCATION:CARROCLLTON AMB TEMP F. 50.00 STACK DIA. Inches
OPERATOR:A.SECORD B.P. In.Hg. 29.30 STACK PRESS In. H20:
SOURCE: PULP DRIER ASSUMED %M: 30.0 H20 VOL. Ml. :
LEAK TST: 0.01 METER DEL-H 1.78 METER f: 4.806
Hg INT.: 15.00 Kiso: 1549.196 Yd: 1.005
LEAK TST: 0.00 PROBE LEN: 48.00 SAMPLE PTS: 12
Hg FIN.: 8.00 W.B.TEMP F. 135.00 TOT. TIME: 60.00
KEKIAKKKKEKRAAKRRKK AR KRR KRR R KKK AR KRR AR AR AR A AR RA AR KA A kAR hkkhkhkkkhkkk
SAMPLE PITOT ORIFICE DRY METER STACK
POINTS SQORT No. GAS TEMP TEMP
1l 0.32 0.39 301.42 61.00 175.00
2 6.35 0.45 303.17 58.00 206.00
3 0.41 0.63 305.03 59.00 211.00
4 0.36 0.57 307.22 60.00 188.00
5 0.53 0.82 309. 36 61.00 209.00
6 0.35 0.45 311.95 62.00 214.00
7 0.41 0.65 313.90 62.00 200.00
8 0.44 0.71 316.18 62.00 214.00
9 0.39 0.56 318.55 63.00 209.00
10 0.35 0.46 320.68 63.00 202.00
11 0.32 0.37 322.63 62.00 211.00
12 0.32 0.38 324,38 62.00 206.00
326.10
FINAL # 0.38 0.54 24.68 61.25 203.75
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SWANSON ENVIRONMENTAL, INC.

PITOT TRAVERSE DATA

PLANT: MI SUGAR PITOT No. 4.00 STACK PRES. In. H20 0.04
DATE: 11-14-89 STACK DIA. 96.00 STACK TEMP. F. 175.00
TIME: 9:30 AM B.P. In.Hg. 29.33 STACK AREA Sq.Ft. 50.27
WB. TEMP 135.00 DB. TEMP. 175.00 SAMPLE POINTS 7 12.00
Cp : 0.83 Ps: 29.33
SAMPLE PITOT PITOT ' STACK
POINTS SQRT DELTA TEMP
1 0.37 0.14 173.00
2 0.42 0.18 173.00
3 0.40 0.16 172.00
4 0.33 0.11 173.00
5 0.35 0.12 175.00
6 0.36 0.13 174.00
7 0,39 0.15 174.00
8 0.40 0.16 178.00
9 0.37 0.14 170.00
10 0.36 0.13 171.00
11 0.36 0.13 168.00
12 0.33 0.11 165.00
13 0.00
14 0.00
15 0.00
16 0.00
17 0.00
18 0.00
19 0.00
20 0.00 e
21 0.00
22 0.00
23 0.00
24 0.00"
AVERAGES: 0.37 172.17
**************************:k*******************************************t
1). Vs= 1389.26
2}. @Qs= 6£9831.70
3). Qscfm= 57397.23

= 2.9 Cp 60 SQRT{TS*DELTA-P)*SQRT(29.92/Ps*1/Gs)
Qs = Vs*As AND Pscfm=Qs*530/(Ts+460)*Ps/29.92
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SWANSON ENVIRONMENTAL, INC.
PARTICULATE SAMPLING DATA AND CALCULATIONS

PLANT: MI SUGAR SOURCE: PULP DRIER
DATE 11- )-89 »
CLOCK TIME: 60.00 60.00 60.00
1.00 NUMBER P-1 P-2 P-3
B. STACK DIAMETER, In 96.00 96.00 96.00
C. STACK AREA, Sq.Ft 50.27 50.27 50.27
D. No. SAMPLE POINTS 12.00 12.00 12.00
E. TOTAL SAMPLE TIME, MIN. 60.00 60,00 60.00
F. NOZZLE DIAMETER, In. 0.310 0.310 0.310
G. NOZZLE AREA, Sq.Ft. 0.00052 0.00052 0.00052
H. CALIBRATION FACTORS:
PITOT TUBE, Cp 0.828 0.828 0.828
GAS METER, y 1.005 1.005 1.005
I. BAROMETRIC PRESSURE, 29.33 29.34 29,30
In.Hg.
J. STACK STATIC PRESSURE 0.04 0.04 0.04
Iin.H20
K. STACK GAS TEMP. 178,17 197.92 203.75
L. AVG. Sq. Rt. VEL. HEAD 0.36 0.38 0.38
M. AVG. METER TEMP. 64.50 64.75 61.25
N. AVG. METER PRESS., H20 0.53 0.57 0.54
0. METER VOL., ACTUAL B
Cu. Ft. 23.29 24.17 24.68
P. METER VOL., @STP 23.22 24.09 24.73
Q. LIQUID VOL., H20 COND., 362.70 304.10 278,40
M1.
R. VAPOR VOL., H20 COND., 17.19 14.41 13.20
@STP, Cu.Ft. _
S. TOTAL GAS SAMPLED, 40,41 38.51 37.93

@ sTP, Cu.Ft.
T. %MOISTURE IN EXHAUST GAS
1) AT TEST LOCATION . 42.55 37.43 34.79

2) BEFORE COLLECTOR 0.00 0.00 .00
U. DRY GAS COMP. %02 14.3 15.7 16.3
%C02 3.1 2.4 1.8
%CO 0.1 0.2 0.1
%N2 81.3 81.0 82.7

V. DENSITY & MOL. Wt. -STACK GAS
1)DRY, @ STP,Lbs/Cu.Ft. 0.0743 0.0744 0.0754
2)WET, @ STP,Lbs/Cu.Ft. 0.0625 0.0640 0.0654
3)WET @ STACK,Lbs/Cu.Ft. 0.0509 0.0505 0.0511
4)MOL.Wt., @ STP,Lb/MOLE 28.75 28.79 29.19

W. WEIGHT OF GAS SAMPLED:

1)DRY GAS,Lbs 1.73 1.79 1.87
2)WET GAS,Lbs 2.52 2.46 2.48

X. TOTAL PARTICULATE COLLECTED 0.0968 0.0721 0.1128




AA.
BB.

ccC.

DD.

(GRAMS)
AVERAGE GAS VELOCITY, FPM 1432.16,
STACK GAS FLOW RATE
1)}AT STACK, Qa, ACFM 71988
2)AT Std.,Qstd, SCFM 58607
3)std. DRY,Qdg, SCFM 33672
PERCENT EXCESS AIR 200.11

CONCENTRATION CONVERSION FACTORS:

1)50% E.A.,AFTER COLLECTOR 1.53
2)50% E.A.,BEFORE COLLECTOR 2.97
3)MOISTURE BEFORE COLLECTOR 1.46
PARTICULATE CONCENTRATION:
1)Lbs/1000 Lbs., ACTUAL 0.084
2)Lbs/1000 Lbs., DRY 0.124
3)Lbs/1000 Lbs., WET @ 50%E.A  0.129
4)Lbs/1000 Lbs., DRY @ 50%E.A 0.25]
5)GRAINS / DSCF 0.0643
6)POUNDS / HOUR 18.56
PERCENT ISOKINETIC 110.19

1524.35

76622
60528
37871

276.65

1.79
3.49
1.37

0.064
0.089
0.115
0.225
0.0462
14.98

101.67

1513.72

76088
59497
38795

297.10

1.91
3.62
1.33

0.100
0.133
0.191
0.363
0.0703
23.39

101.88
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PLANT:
SOURCE:

MI SUGAR

SHANSON ENVIRONMENTAL,

TEST DATE:
PULP DRIER WTS. DATE:

11-1489
11-17-89

INC,

TEST No.:P-1

AEEKK A KKK KKK KRR A AR AR KRR KKK AR A AR AR AR AR AR A AR AR A ARk kkkhk ki

FRACTION A ACETONE RINSES FRACTION
ACE. RINSE ACE BLANK

LIQUID VL 89.00 94.00

CONT. No.81024-77 90609-40

FIN. WTS. 1775.30 1568.70

INT. WTS. 1586.60 1562.70

NET WTS. 188.70 6.00

CONT CORR - -0.20 -0.20

NET WTS. 188.90 6.20 mg

ACE CORR. 5.87
FINAL WTS 183.03 mg

FRACTION B FRONT FILTER FRACTION

FILTER No
FINAL WT.
INT. WT.

_ NET WT.

BLK. CORR
FINAL WT.

FRACTION

FILTER No
FINAL WT,
INT. WT.
NET WT.
BLK. CORR
FINAL WT.

TEST FILTER

80729-13
56937.30
56883,80

53.50
0.00
53.50 mg

C BACK UP FILTER

91027-05
0.00
139.70
-139.70
0.00
~139.70 mg

(1)
LIQUID BLANKS.

A TOTAL WTS (mg) =

CONT. BLANK

91031-79
1563.50
1563.70

-0.20 mg

mg

B TOTAL WTS {mg) o

BLANK FILTER

80801-18
46455, 60
46455. 60

0.00

FRACTION

BLANK91027-25
“'140.00
139.90

0.10

mg

C TOTAL WTS (mg) =

mg

TOTAL WEIGHTS {(mg) =
TOTAL WEIGHTS (g) =

DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR

183.03

5A FILTER RINS

0.00
0
0.00
0.00
0.00
-0.20
0.20
5.87
-5.67

53.50

-139.70

96.83
0.10

XBLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK

*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ,

* BLANK LIQ. GAIN IN WT.




SWANSON ENVIRONMENTAL, INC.

PLANT:
SQURCE:

M1 SUGAR TEST DATE: 11-1489 TEST No: p-2
PULP DRIER WTS. DATE: 11-17-89

KEAK A AKE I KRR KK I KA KKK IR ARKA KA A AR AR AR AR A AR AR AAA KK AR RAR A AR R ARk kK

FRACTION A ACETONE RINSES FRACTION A TOTAL WTS {mg) = 151.4

- ACE. RINSE

ACE BLANK CONT. BLANK  5A FILTER RINSE
Y LIQUID VL 77.00 94.00 0.00
i CONT. No.81024-78  90609-40 91031-79 0
FIN. WTS.  1731.60  1568.70 1563. 50 0.00
INT. WTS.  1575.30  1562.70 1563.70 0.00
NET WTS. 156.30 6.00 -0.20 mg 0.00
CONT CORR -0.20 -0.20 -0.20
NET WTS. 156.50 6.20 mg 0.20
ACE CORR. 5.08 5.08
FINAL WTS 151.42 mg -4.88
‘% FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = 61. 90
TEST FILTER BLANK FILTER
Yy FILTER No80729-14 80801-18
FINAL WT.  38685.80 46455 60
. INT. WT.  38623.90 46455. 60
e NET WT. 61.90 0.00 mg
" BLK. CORR 0.00
FINAL WT. 61.90 my
'~ FRACTION C BACK UP FILTER FRACTION C TOTAL WTS (mg) =  -141.20
'Y FILTER N091027-07 BLANK91027-25
'* FINAL WT. 0.00 “140.00
INT. WT. 141.20 139. 90
i NET WT. -141.20 0.10 mg
i BLK. CORR 0.00
FINAL WT.  -141.20 mg
TOTAL WEIGHTS (mg) =  72.12
TOTAL WEIGHTS (g) = 0.07

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

*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.




SWANSON ENVIROMMENTAL, INC,

PLANT: MI SUGAR TEST DATE: 11-1489 TEST No: p-3
SOURCE: PULP DRIER WTS. DATE: 11-17-89

KEERA KRR KR A A A AR A KA AN KRR AN KKK AR KRR A AR AAR KA AR R AR AR AR A Ak AR A kAR AR R AR A Ak

FRACTICON A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 171.7
ACE. RINSE ACE BLANK CONT. BLANK 5A FILTER RINS
LIQUID VL 89.00 94.00 0.00
CONT. No.90609-38 90609-40 91031-79 0
FIN. WTS. 1729.90 1568.70 1563.50 0.00
INT., WTS. 1552.50 1562.70 1563.70 0.00
NET WTS. 177.40 6.00 -0.20 mg 0.00
CONT CORR -0.20 -0.20 -0.20
NET WTS. 177.60 6.20 mg 0.20
ACE CORR. 5.87 5.87
FINAL WTS 171.73 mg mg =-5.67
FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = 77.50
TEST FILTER BLANK FILTER
FILTER No91030-04 80801-18
FINAL WT. 51217.50 46455.60
INT. WT. 51140.00 46455.60
NET WT, 77.50 0.00 mg
BLK. CORR 0.00 ‘
FINAL WT. 77.50 mg
FRACTION C BACK UP FILTER FRACTION C TOTAL WTS (mg) = ~136.40
FILTER No91027-11 BLANK91027-25
FINAL WT. 0.00 “140.00
INT. WT. 136.40 139.90
NET WT. -136.40 0.10 mg
BLK. CORR 0.00 :
FINAL WT. ~-136.40 mg
TOTAL WEIGHTS (mg) = 112.83
TOTAL WEIGHTS (g) = ¢.11

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

*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.




PLANT: MI SUGAR

LOCATION:CARROLLTON

DATE: 11-14-89

SHANSON ENVIRONMENTAL, INC,

TABLE

PARTICULATE EMISSION RATE

KA A AR ERKR AR AR A A KR A AR AR AR KA R IR R AR A AR AR AR AR AR Ak hk Ak khhhhkkkkk
EMISSION CONC.

RATE

STACK GAS
FLOW RATE
(DSCFM)

GRAIN
PER

LBS/1000

LBS

DRY-GAS

M i  E e A T T e e e e b e e e A e dk ik At W AR P A e G S W M S A A A e e mm e mm M e e e M e W A W mm ek e b A DM S Mm W M W MW ML Es e v

TEST TEST

No. DATE
P-1 11-14-89
p-2 11-14-89
pP-3 11-14-89
AVERAGE

* E A = EXCESS RAIR

33672
37871

38795

36779.46

0.084

0.064

0.100

EMISSION
RATE

LBS/1000

LBS DRY LBS
50%E A% HOUR
0.251 18.56
0.225 14.98
0.363 23.39
0.280 18.98
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- SWANSON ENVIRONMENTAL, INC.

vy PITOT TRAVERSE DATA

i PLANT: MI SUGAR PITOT No. 4.00 STACK PRES. In. H20 0.00

iy DATE: 11-16-89 STACK DIA. 96.00 STACK TEMP. F. 175.00

N TIME: 9:30 AM B.P. In.Hg. 28.85 STACK AREA Sq.Ft. 50.27

WB. TEMP 0.00 DB. TEMP. 0.00 SAMPLE POINTS 12.00

Cp : 0.83 Ps: 28.85

o SAMPLE PITOT PITOT . STACK

- POINTS SQORT DELTA TEMP

1 1.00 1.00 201.00

: 2 0.97 0.95 196.00

3 0.89 0.80 © 194.00

e 4 1.05 1.10 186.00

. 5 1.26 1.60 189.00

g 6 1.22 1.50 188.00

7 0.95 0.50 185.00

8 1.05 1.10 180.00

9 1.00 1.00 185.00

10 1.07 1.15 208,00

11 1.18 1.40 208.00

12 0.35 0.13 208.00

AVERAGES!: 1.00 194.00

_ AAKKKKAKRKKKKI KA KKK A KRR KRR KRR KA RR AR KA RK AR AR AR Kk AR AR A KA AR KA AR KA KRR KKK K
; 1). Vs= 3756.16
- 2). Qs= 188804.99
L 3). QOscim= 147535.25

Vs = 2.9 Cp 60 SQRT(TS*DELTA-P)*SQRT(29.92/Ps*l/Gs)
Qs = Vs*As AND Oscfm=Qs*530/(Ts+460)*Ps/29.92
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TEST No.: P-1
PLANT: MI SUGAR PITOT No: 4.00 CALIBRATION PITOT:
DATE: 11-16-89 METER BOX: NUTECH NOZ. DIA. Inches
LOCATION: CARROLLTON AMB TEMP F. 34.00 STACK DIA. Inches
OPERATOR:D. LARIN B.P. In.Hg. 28.85 STACK PRESS In. H20:
SOURCE: PULP DRIER ASSUMED %M: 30.0 H20 VOL. Ml. :
LEAK TST: 0.01 METER DEL-H 1.78 METER f: 4.806
Hg INT.: 15.00 Kiso: 1549.196 Yd: 1.005
LEAK TsT: 0.00 PROBE LEN: 43.00 SAMPLE PTS: 12
Hg FIN.: 10.00 W.B.TEMP F. 135.00 TOT.TIME: 60.00
23 R Y S R Rt R R R 23333 232222 232228
SAMPLE PITOT ORIFICE DRY METER STACK
POINTS SQRT No. GAS TEMP F TEMP F
1l 0.40 0.32 339.42 44.00 193.00
2 0.48 0.87 341.00 42.00 176.00
3 0.28 0.30 343.25 45.00 188.00
4 0.33 0.41 344.81 44.00 193.00
5 0.32 0.37 346.82 48 .00 198.00
6 0.30 0.34 348.41 51.00 185.00
7 0.40 0.59 350.01 52.00 197.00
8 0.37 0.53 352.31 54.00 195.00
9 0.37 0.53 354.14 56.00 196.00
10 0.39 0.59 356.67 58.00 173.00
11 0.44 0.72 358.57 59.00 200.00
12 0.36 0.50 361.13 62.00 197.00
OFF 362.16
FINAL # 0.37 0.51 23.29 51.25 190.92

SHANSON ENVIRONMENTAL INC.

0.8280
0.310
96.00

4.20
107.800

PITOT
DELTA
0.16
0.23
0.08
0.11
0.10
0.09
0.16
0.14
0.14
0.15
0.19
0.13
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SWANSON ENVIRONMENTAL INC.

]

TEST No.: P-2

PLANT: MI SUGAR PITOT No: 4,00 CALIBRATION PITOT: 0.8280
DATE : 11-16-89 METER BOX: NUTECH NOZ. DIA. Inches : 0.310
5 LOCATION:CARROLLTON AMB TEMP F. 32.00 STACK DIA. Inches : 96.00
OPERATOR:D. LARIN B.P. In.Hg. 28.85 STACK PRESS In. KH20: 4,20
o SOURCE: PULP DRIER ASSUMED %M: 30.0 H20 VOL. Ml. : 293.300
n LEAK TST: 0.01 METER DEL-H 1.78 METER f: 4.806
= Hg INT.: 15.00 Kiso: 1549.196 Yd: 1.005
LEAK TST: 0.00 PROBE LEN: 48.00 SAMPLE PTS: 12
&y Hg FIN.: 13.00 W.B.TEMP F. 135.00 TOT. TIME: 60.00
AAEA AT R AR KA AR AR AL AR KA AR KA AR LA A A AR AR AARAARRAR AR AR AAAA AR AR AR A kA Rk Ak khkk
SAMPLE PITOT ORIFICE DRY METER STACK P1TOT
POINTS SQRT No~s GAS TEMP “TEMP DELTA
1 0.35 0.45 362.50 49.00 192.00 0.12
2 0.46 0.78 364.45 48.00 195.00 0.21
3 0.33 0.42 366.56 51.00 188.00 0.11
4 0.33 0.42 368.41 54,00 192.00 0.11
5 0.36 0.49 370.11 56.00 196.00 0.13
6 0.30 0.34 371.72 57.00 190.00 0.09
7 0.39 0.57 373.53 57.00 195.00 0.15
8 0.41 0.65 375.51 57.00 189.00 0.17
., 9 0.33 0.43 377.91 58,00 184.00 0.11
\ 10 0.47 0.85 379.96 59.00 186.00 0.22
11 0.42 0.68 381.35 59.00 198.00 0.18
: 12 0.33 0.42 384.53 61.00 193.00 0.11
» OFfF 386.58

Vi FINAL # 0.37 0.54 24.17 55.50 191.50




PLANT: MI SUGAR PITOT No: 4.00 CALIBRATION PITOT: 0.8280

DATE: 11-16-89 METER BOX: NUTECH NOZ. DIA. Inches 0.310

LOCATION:CARROLLTON AMB TEMP F. 37.00 STACK DIA. Inches 96.00

OPERATOR:D. LARIN B.P. In.Hg,. 28.85 STACK PRESS In. H20: 4.20
SOURCE: PULP DRIER ASSUMED %M: 30.0 H20 VOL. Ml. : 202.700

LEAK TST: 0.00 METER DEL-H 1.78 METER f: 4.806

Hg INT.: 15.00 Kiso: 1549.19¢6 Yd: 1.005

LEAK TST: 0.00 PROBE LEN: 48.00 SAMPLE PTS: 12

Hg FIN.: 10.00 W.B.TEMP F. 135.00 TOT. TIME: 60.00

L R R e T R R E R R R S T LT
SAMPLE PITOT ORIFICE DRY METER STACK PITOT

POINTS SQRT No. GAS TEMP TEMP DELTA
1 0.33 0.43 387.45 54.00 180.00 0.11
2 0.33 0.42 389.20 55.00 1%4.00 0.11
3 0.37 0.54 390.94 57.00 188.00 0.14
4 0.33 0.42 393.38 53.00 180.00 0.11
5 0.35 0.45 395,31 49.00 193.00 0.12
6 0.30 0.34 396.87 50.00 195.00 0.09
7 0.33 0.42 398.31 50.00 183.00 0.11
8 0.45 0.73 400.16 51.00 210.00 0.20
9 0.33 0.41 402.38 52.00 201.00 0.11
10 0.42 0.66 404 .22 51.00 210.00 0.18
11 0.42 0.67 406.21 53.00 207.00 0.18
12 0.44 0.71 408.78 55.00 201.00 0.19
OFF 410.61

FINAL #

SWANSON ENVIRONMENTAL INC.

TEST No.: P-3

0.52 24.68

52.

50

195.

17
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- SWANSON ENVIRONMENTAL, INC.
b PARTICULATE SAMPLING DATA AND CALCULATIONS

R PLANT: MI SUGAR SOURCE: PULP DRIER
Ly DATE : 11-16-89
CLOCK TIME: 60.00 60.00 60.00
1.00 NUMBER pP-1 P-2 P-3
) B. STACK DIAMETER, In 96.00 96.00 96.00
- C. STACK AREA, Sq.Ft 50.27 50.27 50.27
D. No. SAMPLE POINTS 12.00 12.00 12.00
E. TOTAL SAMPLE TIME, MIN. 60.00 60.00 60.00
F. NOZZLE DIAMETER, In. 0.310 0.310 0.310
G. RNOZZLE AREA, Sq.Ft. 0.00052 0.00052 0.00052
H. CALIBRATION FACTORS:
PITOT TUBE, Cp 0.828 0.828 0.828
GAS METER, y 1.005 1.005 1.005
. I. BAROMETRIC PRESSURE, 28.85 28.85 28.85
o In.Hg.
: J. STACK STATIC PRESSURE 4.20 4.20 4.20
In.H20
K. STACK GAS TEMP. 190.92 191.50 195.17
L. AVG. Sq. Rt. VEL. HEAD 0.37 0.37 0.37
M. AVG. METER TEMP. 51.25 55.50 52.50
N. AVG. METER PRESS., H20 0.51 0.54 0.52
: 0. METER VOL., ACTUAL
- Cu. Ft. 23.29 24.17 24.68
P. METER VOL., @STP 23,43 24.11 24.77
. Q. LIQUID VOL., H20 COND., 107.80 293.30 202.70
M1,
R. VAPOR VOL., H20 COND., 5.11 13.90 9.61
P @STP, Cu.Ft.
2 S. TOTAL GAS SAMPLED, 28.54 38.02 34,37
= @ STP, Cu.Ft. ol
T. %SMOISTURE IN EXHAUST GAS
1) AT TEST LOCATION 17.91 36.57 27.95
2) BEFORE COLLECTOR . 0.00 0.00 0.00
U. DRY GAS COMP. %02 16.7 15.8 14.2
%C0O2 2.0 - 3.3 3.5
. %CO 0.0 0.0 0.0
SN2 81.3 81.0 82.7
'y. DENSITY & MOL. Wt. -STACK GAS
1)DRY, @ STP,Lbs/Cu.Ft. 0.0749 0.0754 0.0755
2)WET, @ STP,Lbs/Cu.Ft. 0.0698 0.0648 0.0674
3)WET @ STACK,Lbs/Cu.Ft, 0.0548 0.0508 0.0526
. 4)MOL.Wt., @ STP,Lb/MOLE 28.99 29.17 29,22
W. WEIGHT OF GAS SAMPLED:
¥ 1)DRY GAS,Lbs 1.76 1.82 1.87
- 2)WET GAS,Lbs 1.99 . 2.46 2.32

X. TOTAL PARTICULATE COLLECTED 0.0624 0.0748 0.0896




Y.
z.

AA.
EB.

ccC.

DD.

(GRAMS)

AVERAGE GAS VELOCITY, FPM 1434.72

STACK GAS FLOW RATE

1)AT STACK, Qa, ACFM 72117

2)AT std.,Qstd, SCFM 56620

3)std. DRY,Qdg, SCFM 46482
PERCENT EXCESS AIR 345.36

CONCENTRATION CONVERSION FACTORS:

1)50% E.A.,AFTER COLLECTOR 2.44
2)50% E.A.,BEFORE COLLECTOR 3.45
3)MOISTURE BEFORE COLLECTOR 1.14
PARTICULATE CONCENTRATION:
1)Lbs/1000 Lbs., ACTUAL 0.069
2)Lbs/1000 Lbs., DRY 0.078
3)Lbs/1000 Lbs., WET @ 50%E.A 0.169
4)Lbs/1000 Lbs., DRY @ 50%E.A  0.238
5)GRAINS / DSCF 0.0411
6) POUNDS / HOUR 16.37
PERCENT ISOKINETIC 79.70

1504.07

75603
59304
37617

280.21

1.81
3.43
1.36

0.067
0.091
0.121
0.230
0.0478
15.42

101.38

1454.58

73115
57032
41090

184.49

1.63
2.39
1.24

0.085
0.106
0.139
0.203
0.0558
19.65

95.31
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SWANSON ENVIRONMENTAL, INC.

TABLE 4
PLANT: MI SUGAR
LOCATION: CARROLLTON
DATE: 11-16-89 PARTICULATE EMISSION RATE
Kh AR AKR KK AR K AR KK E AR KK AR AR A KR AR KKK AR ER AR ARI KA AR A A AR AR AR AR AR AR Ak
EMISSION CONC. EMISSION
RATE RATE
TEST TEST STACK GAS GRAIN LBS/1000 LBS/1000
No. DATE FLOW RATE PER LBS LBS DRY LBS
(DSCFM) DSCF GAS 50%E AX HOUR
P-1 11-16-89 46482 0.0411 0.069 0.238 16.37
p-2 11-16-85 37617 0.0478 0.067 0.230 15.42
pP-3 11-16-89 41090 0.0558 0.085 0.203  19.65
AVERAGE 41729.76 0.05 0.074 0.224 17.15

'* E A = EXCESS AIR
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FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 37.50
ACE. RINSE ACE BLANK CONT. BLANK S5A FILTER RINS
LIQUID VL 168.00 154.00 0.00
CONT. No. 91031-88 91031-91 91031-92 0
FIN. WTS. 1608.80 1558.20 1557.90 0.00
INT. WTS. 1570.30 1557.80 1556.90 0.00
NET WTS. 38.50 0.40 1.00 mg 0.00
CONT CORR 1.00 1.00 1.00
NET WTS. 37.50 0.00 mg -1.00
ACE CORR. 0.00 0.00
FINAL WTS 37.50 mg mg 0.00
FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = 40.59
TEST FILTER BLANK FILTER
FILTER No 80729-21 80418-22
FINAL WT. 56676.90 50075.00
INT. WT. 56637.10 50075.70
NET WT, 39.80 -0.70 mg
BLK. CORR -0.79
FINAL WT. 40.59 mg
FRACTION C BACK UP FILTER FRACTION C TOTAL WTS {mg) = -15.65
FILTER No 91027-08 BLANK 91027-09
FINAL WT. 125.40 B 143.70
INT. WT. 140.70 143.30
NET WT. -15.,30 0.40 mg
BLK. CORR 0.35
FINAL WT. -15.65 mg
TOTAL WEIGHTS (mg) = 62.44
TOTAL WEIGHTS (g) = 0.06

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

*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.
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FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 32.3

ACE. RINSE ACE BLANK CONT. BLANK 5A FILTER RINSE
LIQUID VL 167.00 154,00 0.00
CONT. No,91031-89 91031-91 91031-92 0
FIN. WTS. 1586.70 1558.20 1557.90 0.00
INT. WTs. 1553.40 1557.80 1556.90 0.00
NET WTS. 33.30 0.40 1.00 mg 0.00
CONT CORR 1.00 1.00 1.00
NET WTS. 32.30 0.00 mg .=1.00
ACE CORR. 0.00 0.00
FINAL WTS 32.30 mg g 0.00
FRACTION B FRONT FILTER FRACTION B TOTAL WTS {mg) = 48.28
TEST FILTER BLANK FILTER
FILTER No 80729-17 80418-22
FINAL WT. 55820.80 50075.00
INT. WT. 55773.30 50075.70
NET WT. 47.50 ~0.70 mg
BLK. CORR -0.78
FINAL WT. 48.28 mg
FRACTION C BACK UP FILTER FRACTION C TOTAL WTS (mg) = =-5.7117
FILTER No 91027-12 BLANK 91027-09
FINAL WT. 133.40 _ 143.70
INT. WT. 138.80 143.30
NET WT. -5.40 0.40 mg
BLK. CORR 0.37
FINAL WT. -5.77 mg
TOTAL WEIGHTS {mg) = 74.81
TOTAL WEIGHTS (g) = 0.07

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

*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.
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-~ FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 86.6

i ACE. RINSE ACE BLANK CONT. BLANK 5A FILTER RINS
LIQUID VL 174.00 154,00 0.00
i CONT. No. 91031-90 91031-91 91031-92 0
i1 FIN. WTS. 1641. 40 1558.20 1557.90 0.00
~ INT. WTS. 1553.80 1557.80 1556. 90 0.00
... NET WTS. 87.60 0.40 1.00 mg 0.00
! CONT CORR 1.00 1.00 - 1.00
- NET WTS. 86.60 0.00 mg -1.00
_ ACE CORR. 0.00 ) 0.00
% FINAL WTS 86.60 mg myg 0.00
FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = 23.67
_____ TEST FILTER BLANK FILTER
FILTER No 80418-21 80418-22
FINAL WT. 55006.70 50075.00
INT. WT. 54983,80 50075.70
_ NET WT. 22,90 -0.70 mg
. BLK. CORR -0.77
'+ FINAL WT. 23.67 mg
.\ FRACTION C BACK UP FILTER FRACTION C TOTAL WTS (mg) = -20.64
FILTER No 91027-19 BLANK 91027-09
FINAL WT. 121. 40 143.70
INT. WT. 141.70 143.30
NET WT. -20.30 0.40 mg
;“ BLK. CORR 0.34
=~ FINAL WT. ~20.64 mg
x TOTAL WEIGHTS {(mg) = 89.63
0. . TOTAL WEIGHTS (g) = 0.09

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

| *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.
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DEC~88-1994 11:32 FROM  MICHIGAN SUGAR CO TO 19196778865

Michigan Sugar Company
GENERAL OFFICES
4300 Fashion Square Boulevand
P. 0. Box 1348
Saginaw, Michigan 48605
Telephone (517) 799-7300
FAX (517) 799-1836

TELECOPY
Date: /2"8";4'

To: A, 45%;

 ——————

From: Jdozr £ éﬁgu

Number of pages (including cover page): |

P.29

Ifyd;.hnve any problems mvmglh:s telecopy, please contact the sender at (§17) 799-7300 or, if after working

bours, night line aumber (517) 799-7320.

CONFIDENYTALITY NOTICE

The pages comprising this facsimile transmission contain privileged and confidential
information. The information is intended solely for use by the individual or entity named
as the recipient on this transmission sheet. If you are not the intended recipient, be aware
that any disclosure, copying, distribution or use of the contents of this transmission is
prohibited. If you have received this transmission in error, please notify us by telephone
immediately s0 we may arrange to retrieve this transmission at no cost to you.
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