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- affiliated Frvironmental services, inc.

Great Lakes Sugar Co.
Attn: Mr. Joe Flynn
3rd Floor Plaza North
P.O. Box 1348
Saginaw, MI 48605

REPORT TO GREAT LAKES SUGAR CO.
ON
-STACK PARTICULATE - -SAMPLES
COLLECTED ON THE PULP DRIER AT
FREMONT, OH
SUBMITTED BY
AFFILIATED ENVIRONMENTAL SERVICES, INC.
3606 VENICE RD.
SANDUSKY, OH 44870

DATE OF TESTING: 12-2-92

DATE OF REPORT: 12-8-92
Joe Gillingham Don Dauch

FIELD TEST SUPERVISOR MANAGER, AIR SAMPLING DIVISION

3606 Venice Road ¢ Sandusky, Ohio 44870  (419) 627-1976 * FAX: (419) 625-3753




INTRODUCTION

results of stac

This report contains th particulate emissions

testing performed by Affiliated Enviroprmental Services, Inc. for
‘Great Lakes Sugar at Fremont,

12-2-92 on the pulp drier. B

H. Testing .was performed on,
pulp is dried in direct fired
rotary drum dryers and t exhaust 1s cleaned by cyclones and
vented out a 6' diameter ack. Production during the emissions
test were monitored by Great Lakes Sugar)  The times for testing

can be found on the_ field data sheets. This was a 3 repetition




AFFILIATED ENVIRONMENTAL SERVICES,

3606 VENICE RD.
SANDUSKY, OHIO 44870

PLANT NAME: Great Lakes Sugar Pulp Dryer

DATE OF TEST: 12-2-92
STACK SAMPLING PARAMETERS
“TEST RUN NUMBER 1

MINUTES QF TEST ,

VOLUME OF GAS COLLECTED cubic feet
METER CALIBRATION FACTOR Y

BAROMETRIC PRESSURE

PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H
METER TEMPERATURE (+460)

STACK STATIC PRESSURE (HG)

STACK TEMPERATURE (+46@)

AVERAGE SQUARE ROOT OF VELOCITY HEAD
VOLUME OF IMPINGER WATER COLLECTED ml
WEIGHT OF SILICA COLLECTED gms

AREA OF SAMPLING NOZZLE square feet
PITOT TUBE COEFFICIENT

AREA OF STACK square feet

CARBON DIOXIDE (DRY FRACTION)

CARBON MONOXIDE (DRY FRACTION)

OXYGEN (DRY FRACTION)

NITROGEN (DRY FRACTION)

STACK PARTICULATE DATA

GAS VOLUME STANDARD CONDITIONS DSCF
VOLUME OF WATER VAPOR cubic feet
PERCENT MOISTURE IN STACK GAS

DRY GAS MOLECULAR WEIGHT

STACK GAS MOLECULAR WEIGHT

VELOCITY OF STACK GAS feet per second
FLOW RATE OF STACK GAS DSCFH

FLOW RATE OF STACK GAS DSCFM
ISOKINICITY %

WEIGHT GAIN OF IMPINGERS mg

WEIGHT GAIN OF FILTER mg

WEIGHT GAIN OF PROBE WASH mg
PARTICULATES COLLECTED PQUNDS/HOUR
PARTICULATES COLLECTED GRAINS/DSCF
PARTICULATES COLLECTED POUNDS/DSCF

p-13

60

44 .646
.93
30.12
1.48
559
-0ezs
727

. 855
455

10

. 0003436
.84
28.27
5.5

%)

15.5
79

39.607
21.902
35.6
29.5
25.406
59.836
2867553
47793
113.7
©

71.1
58.8
20.71
. 0504

7.2234E-06




PLANT NAME:

Gecat Lakes Sugae

2 DATE: _42 -2 - %2

SOURCE LD.:

STACK P

ICULATE SAMPLE LABORATORY DATA/SHEET

Run # 3 Lab Analysis by:

Date: LA~ &~ 72

Filter _
708.3 (b 36.8 77 s
o Probe wagh
/09643.2 /0959/. 3 .6
Impingers —_— - —_
- _I_M_PlNgéﬁ.._-- - Total gain 124,y
Final Final ‘//2
Weight = 7o Volume .
3 . Filtter & Wash mg /2 ,_} ,_/
/ - Acetone blank mg ,_,/f
Initial initial
| Weight = =gy Volume = 5 0 , Net Particulate
: Weight mg . 25
(;
) Net particulate weight refers to the
Tola! Gain Total Gain filter and wash minus the acetone blank.
#/13 + 2/2 ¥ Toipiugezs analy2ed doe 502

p-12




AFFILIATED ENVIRONMENTAL SERVICES,

3606 VENICE RD.
SANDUSKY, OHIO 44870

PLANT NAME: Great Lakes Sugar

DATE OF TEST: 12-2-92
STACK SAMPLING PARAMETERS
TEST RUN NUMBER 2

MINUTES OF TEST

VOLUME OF GAS COLLECTED cubic feet
METER CALIBRATION FACTOR Y

BAROMETRIC PRESSURE

PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H
METER TEMPERATURE (+46@)

STACK STATIC PRESSURE (HG)

STACK TEMPERATURE (+46@)

AVERAGE SQUARE ROOT OF VELCCITY HEAD
VOLUME OF IMPINGER WATER COLLECTED ml
WEIGHT OF SILICA COLLECTED gma

AREA OF SAMPLING NOZZLE square feet
PITOT TUBE COEFFICIENT

AREA OF STACK square feet

CARBON DIOXIDE (DRY FRACTION)

CARBON MONOXIDE (DRY FRACTION)

OXYGEN (DRY FRACTION)

NITROGEN (DRY FRACTION)

STACK PARTICULATE DATA

GAS VOLUME STANDARD CONDITIONS DSCF
VOLUME OF WATER VAPOR cubic feet
PERCENT MOISTURE IN STACK GAS

DRY GAS MOLECULAR WEIGHT

STACK GAS MOLECULAR WEIGHT

VELOCITY OF STACK GAS feet per second
FLOW RATE OF STACK GAS DSCFH

FLOW RATE OF STACK GAS DSCFM
ISOKINICITY %

WEIGHT GAIN OF IMPINGERS mg

WEIGHT GAIN OF FILTER mg

WEIGHT GAIN OF PROBE WASH mg
PARTICULATES CCLLECTED POUNDS/HOUR
PARTICULATES COLLECTED GRAINS/DSCF
PARTICULATES COLLECTED POUNDS/DSCF

p-14

60
43.251
.93
30.12
1.41
563

. 0029
733
.864
430

10

. 2003409
.84
28.27
5.5

Q@

15.5
79

38.09
20.724
35.2
29.5
25.452
60.66
2991155
486353
1es

%)

98.1
65.6
27 .47
.0661

9.4678E-06




AFFILIATED ENVIRONMENTAL SERVICES,
3606 VENICE RD.
SANDUSKY, OHIO 448790

PLANT NAME: Great Lakes Sugar

DATE OF TEST: 12-2-92
STACK SAMPLING PARAMETERS
TEST RUN NUMBER 3

MINUTES OF TEST
VOLUME OF GAS COLLECTED cubic feet

" METER CALIBRATION FACTOR Y

BAROMETRIC PRESSURE _

PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H
METER TEMPERATURE (+460)

STACK STATIC PRESSURE (HG)

STACK TEMPERATURE (+460)

AVERAGE SQUARE ROOT OF VELOCITY HEAD

VOLUME OF IMPINGER WATER COLLECTED ml

WEIGHT OF SILICA COLLECTED gme

AREA OF SAMPLING NOZZLE square feet

PITOT TUBE COEFFICIENT

AREA OF STACK sguare feet

CARBON DIOXIDE (DRY FRACTION)

CARBON MONOXIDE (DRY FRACTION)

OXYGEN (DRY FRACTION)

NITROGEN (DRY FRACTION}

STACK PARTICULATE DATA

GAS VOLUME STANDARD CONDITIONS DSCF
VOLUME OF WATER VAPOR cubic feet
PERCENT MOISTURE IN STACK GAS

DRY GAS MOLECULAR WEIGHT

STACK GAS MOLECULAR WEIGHT

VELOCITY OF STACK GAS feet per second
FLOW RATE OF STACK GAS DSCFH-:

FLOW RATE OF STACK GAS DSCFM
ISOKINICITY %

WEIGHT GAIN OF IMPINGERS mg

WEIGHT GAIN OF FILTER mg

WEIGHT GAIN OF PROBE WASH mg
PARTICULATES COLLECTED POUNDS/HOUR
PARTICULATES COLLECTED GRAINS/DSCF
PARTICULATES COLLECTED POUNDS/DSCF

p-15

6e
39.961
.93
3e.12 R
1.12

565

. 2029
741

. 856

412

13

. @Rr34e9
.84
28.27
5.5

o

13.5

8o

35.044
20.018
36.4
29.58
25.365
€0.529
2810605
46843
103.4

Qo

72.5
S51.9
21.97

. 0546
7.8179E-06
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PAGE: S
oI SUGAR=  ===YOHSmme
TD DAY

Z SUGAR IN PRESSED PULP
DAY

TODATE

PULP
I MOISTURE ==

CAMPAIGN 1991-92
TOTAL

DRY PULP
2 MOISTURE
TODATE DAY

H

PRES
mmwaal MOISTURE
AVE DAY TOTAL TODATE DAY TOTAL

GREAT LAKES SUGAR CO.

by

PULP PRODUCED
weuTONS=== I ON BEETS
DAY

12 PAGE LAB REPORT
DATE DAY DAY TODATE

.35 14.77 785
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Filename:
Date:
Facility:
Location:
Source:
Test date:

BEET15.WQ1

26-Jan-85

Great Lakes Sugar Cooperative
Fremont, Ohio

Fuel oil-fired rotary drum beet pulp dryer with cyclones

December 2, 1992

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported

Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
1 [Stack temperature Deg F 267 273 281

Pressure in. HG 30.12 30.12 3012
Moisture % 35.6 35.2 36.4
Oxygen % 15.5 15.5 15.5
Volumetric flow, actual acfm 101493.82 | 102891.4% | 102669.29
Volumetric flow, standard* dscfm 47788 48348 46839
Isokinetic variation % 113.7 109 103.4

Wet pulp feed to dryer TPH 45.00 45.00 45.00
Pollutant concentrations:
Filterable PM G/dscf 0.0504 0.0661 0.0546
co2 % dv 5.5 55 6.50
502 Ib/dscf 1.934E-05 | 2.002E-05 | 2.065E-05
Pollutant mass flux rates:
Filterable PM ib/hr 20.6 27.4 21.9
CcOo2 Ib/hr 18013 18224 20865
802 Ib/hr 55.5 58.1 58.0
Emission factors (ENGLISH UNITS): run 1 void AVERAGE
Filterable PM ib/ton 0.61 0.49 0.55
co2 ib/ton 405 464 434
S02 Ib/ton 1.3 1.3 1.3
Emission factors (METRIC UNITS): AVERAGE
Filterable PM kg/Mg 0.30 0.24 0.27
co2 kg/Mg 202 232 217
S02 kg/Mg 0.65 0.64 0.65

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT



DESCRIPTION OF TEST

All tests were performed in accordance with EPA methods 1,2,3,4,
5 and 8 as described in the Federal Register. A twenty point
sampling traverse was selected with sampling. at three minutes
per point. The equipment used for testing consisted of a fyrite
gas analyzer and a RAC Stack Train Sampler (EPA type). A RAC
type "S" pitot and heated glass sampling probe was used with the
sampling train. All equipment was calibrated in the laboratory
prior to the test. The calculations for the stack sampling
parameters were performed on a computer. A description of the
method 1-5 test follows on the next few pages. The data sheets
can be found in the appendix.




METHOD 1
Sample and Velocity Traverses for Stationary Sources.

The location of the sampling site and traverse points are determined based on
stack diameters and length of the stack.

METHOD 2
Determination of Stack Gas Velocity and Volumetric Flow Rate.

Velocities are measured with a type "S" pitot mbe. Temperatures are measured
with thermocouples.

METHOD 3

Gas -Analysis for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular
Weight.

A gas sample is extracted by using a bag simultaneously with the particulate tests.
Analyses are performed using an Orsat and/or Fyrite Analyzer.

METHOD 4
Determination of Moisture Content.

A gas sample is extracted at a constant rate from the source. Moisture is deter
mined either volumetrically or gravimetrically,

METHOD 5
Determination of Particulate Emissions from Stationary Sources.
Particulate matter is withdrawn isokinetically from the source and collected on a

glass fiber filter maintained at 248 £ 25 F. A schematic of the sampling train is
shown in Figure 1.
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PLANT NAME:; Qpe‘ﬂf /. akes Sujﬂz.

SOURCE 10: Palp deyee

outlet DATE: /R =2~ 72

STACK PARTICULATE SAMPLE LABORATORY DATA SHEET

Ru_n# /

Lab Analysis by: 7»2&414&741_,

Date: /2=~ &~ 92

Filter
05,0 33.9 217.)
(L Probe wash _
/03 §99,8 /03 8530.0 9.8
* Impingers —_— —_— ——
MPINGER © Total gain mg /29.9
Final Final
Weight = 5 O Volume = ¢/ 575" Fiter & Wash
m /29.9
Initial Initial
Weight = <50 Volume = 2 00 Net Particulate
Weight mg / ;9' 25
' Net particulate weight refers to the
Total Gain Total Gain filter and wash minus the acetone blank.
+7/0 $ 255 ¥ Impingers ‘1“"‘\)’;"-‘-‘9‘9 for SO,

p-10




PLANT NAME: Geént Lakes Suj (1"

SOURCE ID: _pulp deyrz  outled DATE: . 42 -2-92

STACK PARTICULATE SAMPLE LABORATORY DATA SHEET

Run # < Lab Analysis by: #4_&%

Date:. /=2~ &~ 92

FINALWEIGHT mgi " | INTIALWEIGHT mg | ‘NET WEIGHT GAIN.mg
Filter _
/729.2 (31.) 9. )
Probe wash |
/03408 | /03342.5 lo5 . lo
¥
Impingers — —_ —_
_ WPNGER rola gain mg Jo3.7
Final Final
Weight = 5 0 Volume = ¢/30 Filter & Wash mg 13,7
- Acelone blank mg -, 15
Initial . Initial
Weight = -, Voume = 200 Net Particulate
Weight mg /b3.55
Net particulate weight refers to the
Total Gain Tolal Gain filter and wash minus the acetone blank.
#/0 +230 ¥ Imp:';.\ij EEs A,VA/;/zch Ib\z, SOa

p-lli 7
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SULFUR DIOXIDE CALCULATION FORM
{(English units)

Sample Volumea ;2~l

R

so2 Concentration

N=0.010 _tgmeq)/mi, Vi = | 0 .35 m, Ve = _0.0_ml

Veoln =12900.00m1, v, = 10 .Om

S ey A —

e N (v, =V )V
= 7.06 x 10”5 E__tb

/)
soln’ "a -4
= /. 10 1b/dsect
Vo) L9234 /dset

Equation 6-2

b KV
1924 X10 Mx 2.867ssIXOMY = 55y, J%soz

a Calculation form for data collected using Method 6
type equipment. The alternative use of Method 5 or
Method 8 equipment wil} change Vg and V to

vm(std) = 3‘1-.@.@; ££7 | m(std).
B - :‘I_-t'.. . R _ l

502 Concentration

N=Q010Q tgen/ml, Ve = 1 Q. 8Qm1, vy = _Q.O_m

N (V, -V )V ) .
=5 £ GBSl 3’9 902 x 1079 1p/ascs
m(std) - .

20 O;L)("IO-G'-% ? 0[N0 b - Equation 6-2
| . o é -! = £6.08 QQWSOZ

a Calculation form for data collected using Method 6
type equipment. The alternative use of Method 5 or
Method 8 equipment wil% change V_ and V to

1
Vm(sta) = 58?02 d £t m(std)
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SULFUR DIOXIDE CALCULATICN FORM

(English units) Ez ES
- Sample Volume 2 : —_———
(“a
S0, Concentration
N = Q.Q _I_Q _(g—eq‘)/ml, Vt = J_Q_._z.{.)__' ml, th = Q.O_ ml
Veoin =/220.00 m1, v, = |0 .Om
- N (V, =V, ) (Vv /V.) _
~— CSO ,E 7.06 x 10 5 t vtb soln’ a =%.Q .b_5:x 10 ;lb/dSCf
2 m(std) :
‘ . Equation 6-2
20.65%10 0605X 10 - |
X 2.8l - 5 .04 %501
Calculatlon form foxr data collected using Method 6
type equlpment. The alternative use of Method 5 or
Method 8 eg:gpmen il% change vV, and Vm(std) to
m(std) ’
Wt
§0, Concentration
N= __._ __ _(g~eq)/ml, Vo= _ _.__ml, Vib = = ' = ml
vsoln — . _+_ _mi, Va = _ -_Ml
e NV -V )WV N , _
_ Cgg = 7.06 x 107° £ B solnt al, | x 1075 b/asct
2 m(std) -

Eguation 6-2

® Calculation form for data collected using Method 6
_ type equipment. The alternative use of Method 5 or
i Method 8 equipment wil% change V and Vo ..q) 0

m(std) = - =l -
73






