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

EXECUTIVE SUMMARY

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

to sample the particulate emissions from the Peet pulp drier located

in carrolton, Michigan.

The purpose of the study was t ine whether the pq;ticu}gppi

ith Michigan

were in compliance Sugar's  Speclal

Conditions Permit Number 300-86¢

irements. The results of the

two tests are as follows:

LTEST l TEST |STACK Ga%| GRAIN PERILBS/IOOO LBS/lOOOLBS'LBS/HOURl
NO. DATE DSCF LBS GAS[\DRY 50% EA

. P-1 11/14/89 72 0.0643 0.084 0.251 18.56

] P-2 11/14/89 0.0462 0.064 225 14.98

- P-3 11714789 /38795 0.0703 0.100 0.363 23.39

y AVERAGE 36779 0.0603 0.083 0.280 18.98

‘ P-1 46482 0.0411 0.069 0.238 16.37

| P-2 37617 0.0478 0.067 0.230 15.42

; P-3. 41090 0.0558 0.085 0.203 19.65

| AVERAGE 41730 0.0482 0.074 0.224 17.15
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INTRODUCTION

Swanson Environmental, Inc., was retailned 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 1n 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, Inc. Mr. Mark Suhr of Michigan Sugar

assisted in the study.

PROCESS DESCRIPTION

Expanded cossettes, or-pulp, 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 drawn. The drying reduces the pulp moisture to
approximately 12% from a high of approximately 80%. The moist
alr leaves the drum and passés through a mult;clone and a slde
stream is sent through a baghouse. The bag house 1s aspirated

at two

different rates and the reclreculated ailr 1s used to




combust the heating flame, The drier exhaust 1s 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.

GENERAJL

Prior to the start of teéting the stack diameter was measured
and 5 total of 12 traverse points were selected. Four 4-inch
diameter sampling ports were previously installed on the 96"
diameter stack (Figure 1), Preliminary wvelocity 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 size was determined which would allow

isokinetic sampling at all measured points.

PARTICULATE SAMPLING PROCEDURE

The sampling train uséd to sample the drier stack emissions
followed 40 CFR 60, Appendix A, USEPA Method 17. This method
is also approved .by the Michigan Department of Natural

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

1. An approprilately 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;




E PLANT: MI SUGAR
S LOCATION: CARROLLTON
DATE: 11-14-89

SWANSON ENVIRONMENTAL, INC.

TABLE 4

PARTICULATE EMISSION RATE
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FLOW RATE
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GRAIN LBS/1000 LBS/1000
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TEST TEST

No. DATE
P-1 11-14-89
p-2 11-14-89
P-3 11-14-8%
AVERAGE

* EA = EXCESS AIR

33672
. 37871

38795

36779.46

PER LBS LBS DRY LBS

DSCF DRY-GAS 50%E A¥X HOUR
.0643 0.084 0.251 18.56
.0462 0.064 0.225 14.98
.0703 0.100 0.363 23.39
0.06 0.083 0.280 18.98
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SWANSON ENVIRONMENTAL, INC.
PARTICULATE SAMPLING DATA AND CALCULATIONS

PLANT: MI SUGAR

- TaQammpuaw

(=]

O" oO=ZITR

CLOCK TIME:

1.00 NUMBER
STACK DIAMETER, In
STACK AREA, Sq.Ft
No. SAMPLE POINTS
TOTAL SAMPLE TIME, MIN.
NOZZLE DIAMETER, In.
NOZZLE ARER, Sq.Ft.
CALIBRATION FACTORS:
PITOT TUBE, Cp
GAS METER, y
BAROMETRIC PRESSURE,

In.Hgf

STACK STATIC PRESSURE
In.H20

STACK GAS TEMP.

AVG, Sq. Rt. VEL. HEAD

AVG. METER TEMP.

AVG. METER PRESS., H20

METER VOL., ACTUAL

Cu. Ft,

METER VOL., @STP
LIQUID VOL., H20 COND.,
M1.
VAPOR VOL., H20 COND.,
@sTP, Cu.Ft.
TOTAL GAS SAMPLED,
@ STP, Cu.Ft.

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

DRY GAS COMP. %02
%C02
%CO
EN2

SOURCE: PULP DRIER

DENSITY & MOL. Wt. -STACK GAS

1)DRY, @ STP,Lbs/Cu.Ft.
2)WET, @ STP,Lbs/Cu.Ft.
3)WET @ STACK,Lbs/Cu.Ft.
4)MOL.Wt., @ STP,Lb/MOLE

WEIGHT OF GAS SAMPLED:
1)DRY GAS,Lbs
2)WET GAS,Lbs

TOTAL PARTICULATE COLLECTED

60.00 60.00
P-1 P-2
96.00 96,00
50.27 50,27
12.00 12.00
60.00 60.00
0.310 0.310
0.00052 0.00052
0.828 0.828
1.005 1.005
29.33. _ _ 29.34

0.04 0.04
178.17 197.92
0.36 0.38
64.50 64.75
0.53 0.57
23.29 24.17
23.22 24.09
362.70 304.10
17.19 14.41
" 40,41 38.51
42,55 37,43
0.00 0.00
14.3 15.7
3.1 2.4
0.1 0.2
81.3 81.0
0.0743 0.0744
0.0625 0.0640
0.0509 0.0505
28.75 28.79
1.73 1.79
2.52 2.46

0.0568 0.0721

203.75
0.38
61.25
0.54

24.68
24.73
278.40

13.20

37.93

34.79
0.00
16.3

1.8
0.1
82.7

0.0754
0,0654
0.0511

29.19

1.87
2.48
0.1128
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Y.
Z.

AA.
BB.

ccC.

DD.

(GRAMS)
AVERAGE GAS VELOCITY, FPM
STACK GAS FLOW RATE
1)AT STACK, Qa, ACFM
2)AT std.,Qstd, SCFM
3)std. DRY,Qdg, SCFM

PERCENT EXCESS AIR

1432.16,

71988
58607
33672

200.11

CONCENTRATION CONVERSION FACTORS:

1)50% E.A.,AFTER COLLECTOR
2)50% E.A.,BEFORE COLLECTOR
3)MOISTURE BEFORE COLLECTOR

PARTICULATE CONCENTRATION:

1)Lbs/1000
2)Lbs/1000
3)Lbs/1000
4)Lbs/1000
5)GRAINS / DSCF
6 YPOUNDS / HOUR

Lbs., ACTUAL
Lbs., DRY

PERCENT ISOKINETIC

Lbs., WET @ 50%E.
Lbs., DRY @ 50%E.

A
A

1.53
2.97
1.46

0.084
0.124
0.129
0.251
0.0643
18.56

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




PLANT: MI SUGAR
LOCAT ION: CARROLLTON
DATE: 11-16-89

SWANSON ENVIRONMENTAL,

TABLE

INC.

4

PARTICULATE EMISSION RATE

AhAARKAKKRKKAKKEKAKKRRRAKK KRR KRKK AR KK KA KA KRR KRRIKRAKR KKK KARRAK AR AR K
EMISSION CONC.

STACK GAS
FLOW RATE
(DSCFM)
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TEST TEST
No. DATE
P-1 11-16-89
o _P-2 11-16-83
P-3 11-16-89
AVERAGE

'* E A = EXCESS AIR

41729.76

RATE
GRAIN  LBS/1000
PER LBS

DSCF GAS
0411 0.069
0478 0.067 _
0558 0.085
0.05 0.074

EMISSION
RATE
LBS/1000
LBS DRY LBS
50%E A* HOUR
0.238  16.37
10.230 _ 15.42
0.203  19.65
0.224  17.15




SWANSON ENVIRONMENTAL, INC,
PARTICULATE SAMPLING DATA AND CALCULATIONS

PLANT: MI SUGAR SOURCE: PULP DRIER
DATE: 11-16-89
CLOCK TIME: 60.00 60.00 60.00
1.00 NUMBER P-1 pP~-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 6C.00
F. NO2ZLE 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 D.828
GAS METER, ¥y 1.005 1.005 1.005
I. BAROMETRIC PRESSURE, 28.85 28.85 28.85
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. 5).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 24.7117
Q. LIQUID VOL., H20 COND., 107.80 293,30 202.70
Ml.
R. VAPOR VOL., H20 COND., 5.11 13.90 9.61
@sTP, Cu.Ft.
S. TOTAL GAS SARMPLED, 28.54 38.02 34.37

-

@ STP, Cu.Ft.
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. 202 16.7 15.8 14.2
$C02 2.0 3.3 3.5
$CO 0.0 0.0 0.0
SN2 81.3 81.0 82.7

V. 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.

AR,
BB.

cc.

DD.

{GRAMS)

AVERAGE GAS VELOCITY, FPM 1434.72

STACK GAS FLOW RATE

1)AT STACK, Qa, ACFM 72117

2)AT 5td.,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 @ S0%E.A  0.169
4)Lbs/1000 Lbs., DRY @ SO0%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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CARROLLTON

PLANT:

MICHIGAN SUGAR COMPANY

12 PAGE LAB REPORT
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Z SUGAR IN PRESSED PULP

PELLET PULP

DRY PULP

PRESSED PULP
mass=? MOISTURE

DAY

PULP PRODUCED
===TONS=== 2 ON BEETS

DATE DAY DAY TODATE DAY

neaTONSenw
pd))

=7 SUGAR=
TD DAY

TOTAL TODATE DAY

2 MOISTURE mmmcus

TOTAL TODATE DAY

Z MOISTURE

DAY

TOTAL TODATE

AVE

™

.39 280.52
.76 289.28
.18 298.46
.66 307.12

9.28 251.63
64.77

9,20 260.83
.31 10.30 271.13
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8
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.30

10.62
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Filename:
Date:
Facility:
Location:

BEET24.WQ1

19-Jan-85

Michigan Sugar Company
Carroliton, Michigan

Source: Pulp dryer with multiclones ( alederat SM- Fired)
Test date: November 14 and 16, 1988
D. Emission Data/Mass Flux Rates/Emission Factors
Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Run 4 Run § Run & Average
1 |Stack temperature Deg F 178.37 197.92 203.75 190.92 191.5 185.17
Pressure in. HG 29.33 28.34 29.30 28.85 28.85 28.85
Moisture % 42.55 37.43 34.79 17.91 36.57 27.95
en % 14.3 15.7 16.3 16.7 15.8 14.2
Volumetric flow, actual acfm 71988 76622 76088 72117 75603 73115
Volumetric flow, standard* dsctfm 33670 37872 38798 46479 37617 410
Isokinetic variation % 110.19 101.67 101.88 79.7 101.38 95.31
Wet pulp feed rate |TPH 306 306 27.5 43.6 42.9 27.8
Pollutant concentrations:
Filterable PM G/dsct 0.0643 0.0462 0.0703 0.0411 0.0478 0.0558
co2 % dv 3.1 2.4 1.8 2 3.3 35
Pollutant mass flux rates:
Filterabie PM lb/hr void 15.0 23.4 void 15.4 19.7
co2 Ib/hr void 6229 4786 void 8507 9856
Emission factors (ENGLISH UNITS): AVERAGE
Filterable PM ib/ton 0.49 0.85 0.36 0.71 0.60
co2 Ib/ton 204 174 . 198 355 233
Emission factors (METRIC UNITS): AVERAGE
Filterable PM kg/Mg 0.25 0.43 0.18 0.35 0.30
coz kg/Mg 102 87 99 177 116
*DSCFM BASED ON A STANDARD TEMPERATURE OF 70 DEGREES FAHRENHE
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& 3. A six-foot stainless steel sample probe;

i 4. A one-half inch diameter flexible sample line;

'L’ 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;
bf A vacuum gauge;

- c) A leakless, oil type punmp;

d) A calibrated dry test gas meter;

e e) A calibrated gas flow orifice; énd

f) An inclined water column manoneter.

! The observed test velocity head reading was used in the

isokinetic point saﬁpling 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




[

(B

velocity traverse data, and calibratlon 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
3000 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 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". o

Thérefore, the pulp drier exhaust stack complies with the
State of Michigan standard pertaining to total particulate

emissions under actual operating conditions.

Report Prepared By:‘ _

72 0, D7 LT

Mark B. Morter

Assistant Environmental Engineer

MM1:MA-5490.R0O1
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