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APPENDIX 0 

REPORT EXCERPTS FROM REFERENCE 15 

(Great Lakes Sugar Company, December 8,  1992) 



@ ‘r dffiliaM Environmentd 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 
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t e s t i n g  

Tes t ing  .was performed on, 

12-2-92 on t h e  pulp d r i e r .  p u l p  i s  d r i e d  i n  d i r e c t  f i r e d  

INTRODUCTION 

vented  o u t  a 6' d iame te r  

tes t .  



AFFILIATED ENVIRONMENTAL SERVICES, INC. 
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 OF TEST 

METER CALIBRATION FACTOR Y 
BAROMETRIC PRESSURE 
PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H 

STACK STATIC PRESSURE (HG) 
STACK TEMPERATURE (+460) 
AVERAGE SQUARE ROOT OF VELOCITY HEAD 
VOLUME OF IMPINGER WATER COLLECTED nl 
WEIGHT OF SILICA COLLECTED gna 
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) 

VOLUME OF GAS COLLECTED cubic feet 

METER TEMPERATURE (*460) 

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 X 

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

WEIGHT GAIN OF IMPINGERS ng 

p-13 

60 
44.646 
.93 
30.12 
1.48 
559 
-0029 
727 
.a55 
455 
10 
.0003436 
.84 
28.27 
5.5 
0 
15.5 
79 

39.607 
21.902 
35.6 
29.5 
25.406 
59.836 
2867553 
47793 
113.7 
0 
71.1 
58.8 
20.71 
.0504 
7.2234E-06 



Filter 1 708.3 

Probe wash 
107 IP (43.2 

/ \ 

- 
SILICA ... . .. . .:..:::.:;.: . .:.... , :. 

Final 
Weight = ,&3 

Initial 

?Y Weight = 

Total Gain 

4 13 

. .  .~ . . .  

Final 

Initial 
Volume = 2o 0 

Total Gain 

+ 2 / 2  

72.5 

Total gain 

Filter 8 Wash mg 

---i 
- Acetone blank mg 

Net Particulate 
Weight mg 

\ - ./f 

\ 
filter and wash minus the acetone blan . 
Net particulate weight refers to the \ 

* I * + I ~ w ~  4 N P l y z t - d  4'7L so, 



AFFILIATED ENVIRONMENTAL SERVICES, INC. 
3606 VENICE RD. 

SANDUSKY. OHIO 44870 

PLANT NAME: Great Lakes Sugar 

DATE OF TEST: 12-2-92 

STACK SAMPLING PARAMETERS 

TEST RUN NUMBER 2 

i 

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 m l  
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 X 
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-14 

60 
43.251 
.93 
30.12 
1.41 
563 
-0029 
733 
.864 
430 
10 
.e003409 
.84 
28.27 
5.5 
0 
15.5 
79 

38.09 
20.724 
35.2 
29.5 
25.452 
60.66 
2901155 
48353 
109 
0 
98.1 
65.6 
27.47 
.0661 
9.4678E-06 



AFFILIATED ENVIRONMENTAL SERVICES, INC. 
3606 VENICE RD. 

SANDUSKY, OHIO 44870 

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 

STACK STATIC PRESSURE (HG) 

AVERAGE SQUARE ROOT OF VELOCITY HEAD 

WEIGHT OF SILICA COLLECTED g m s  
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) 

METER TEMPERATURE (+460) 

STACK TEMPERATURE (+460) 

r'.. VOLUME OF IMPINGER WATER COLLECTED m l  

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 rng 
PARTICULATES COLLECTED POUNDSIHOUR 
PARTICULATES COLLECTED GRAINSIDSCF 
PARTICULATES COLLECTED POUNDSIDSCF 

p-15 

60 
39.961 
.93 
30.12 
1.12 
565 
.e029 
741 
.856 
412 
13 
.0003409 
.84 
28.27 
6.5 
0 
13.5 
80 

35.044 
20.018 
36.4 
29.58 
25.365 
60.529 
2810605 
46843 
103.4 
0 
72.5 
51.9 
21.97 
.0546 
7.8179E-06 
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Filename: BEET1 5.WQ1 
Date: 26-Jan-95 

Location: Fremont, Ohio 

Test date: December 2, 1992 

Facility: Great Lakes Sugar Cooperative 

Source: Fuel oil-fired rotary drum beet pulp dryer with cyclones 

D. Emission Data/Mass Flux Rates/Emission Factors 



DESCRIPTION OF TEST 

A l l  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 ' IS" pitot and heated glass sampling probe was used with the 
sampling train. A l l  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. 
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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  be. Temperatures are measrned 
with thermocouples. 

METHOD 3 
Gas Analysis for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular 
Weight. 
A gas sample is exhacted by using a bag simultaneously with the particulate tests. 
Analyses are peaformed using an Orsat andor Fyite Analyzer. 

METHOD 4 
Determination of Moisture Content. 
A gas sample is extracted at a constant rate h r n  the some. Moism is deter- 
mined either volumetrically OT gravimetrically. 

METHOD 5 
Determination of Particulate Emissions from Stationary Sources. 
Particulate matta i s  withdrawn isokinetically from the source and collected on a 
glass fiber filter maintained at 248 f 25’ E A schematic of the sampling train is 
shown in Figure. 1. 

P - 3  
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STACK PARTICULATE SAMPLE LABORATORY DATA SHEET 

Lab Analysis by: / 

Dale: 12 - r y -  92 

Filler 

Probe wash 

* lmpingers 

. . .. . . . : . . . . . : . : .  :,. :: . .  . . .:.. . . 
:,:..,FINAL,WEIGHf . .. . : k..,:. ",. 
. :  

705-,0 

Initial 
Weight = cro 

103 888,B 

Total Gain 

+IO 
L 

IMPINGER 

3nal 
Jolume = 9 5 5  

Initial 
Volume = 200 

Total Gain 

+ 2s.5 

. . .  .. , . . :.:: . . .  .: . . . . . . . .  ::.. . ,  

'.'. : IN,m'&.:WEIGHT.mg, . .  
' '' 

. . .  . . .  

Lo33.3 

/O 3 830 * O  

NET WEIGHT GAIN mg 

31. I 

Total gain mg 

Finer & Wash mg 

I 1 -Acetoneblankmg 

Net Particulate 
Weight mg 

Net particulate weight refers to the 
filter and wash minus the acetone blank. 



.... 1 

- Acelone blank mg 

Net Particulate 
Weight mg 

STACK PARTICULATE SAMPLE LABORATORY DATA SHEET 

- ,IS 

/193 .SS 

Run # 2 

Filter 
7-19.2 

Final 
Weight = 

Initial 
Weight = SP 

Total Gain 

f / o  

. .  

. .  
.lMPlNGER ,:’ 

. . .: . .  . . .  . 

Final 
Volume = 930 

Initial 
Volume = J 0 0 

Total Gain 

t230 

. .  
Lab Analysis by: 

Date: - - 92 

INITIAL WEIGHT mg 

/03 35’51 .< 

NET WEIGHT GAIN mg 

98. 

Total gain mg I I /b3.7 I 

Filter & Wash mg 
1103.7 

Net paniculate weight refers to the 
filter and wash minus the acetone blank. 

2 r n q G J j E i ? S  A/fA1)’,7CJ $LE so, 
1-11 



SULFUR DIOXIDE CALCULATION FORM 
(English units) 

Sample Volumea  P- I - 
so2 Concentrat ion 

a Calcula t ion  form for d a t a  co l l ec t ed  us ina  Method 6 
type  equipment. The a l t e r n a t i v e  use of Method 5 o r  
Method 8 equipment W i l J  change Vm and Vm(std, t o  
' m ( s t d )  - ? 2 2 * h D j ! f t  . 

:, 'f '. . .  

SO2 Concentrat ion 

a Calcula t ion  form for d a t a  collected using Method 6 
t ype  equipment. The a l t e r n a t i v e  use of Method 5 or  
Method 8 equ i  ment w i l l  changeifm and Vm(std) t o  
'm ( s t d )  =3g0?Qft .  



SULFUR DIOXIDE CALCULATION FORM 
(English units) n -  
Sample Volumea 

I< - j 
L 

SO2 Concentration 

I 
a Calculation form for data collected using Nethod 6 

type equipment. The alternative use of Method 5 or 
to change Vm and Vm(std) 

, 
'. ' f ' - .  

SO2 Concentration 

a 
Calculatiu form for da 

.. Equation 6-2 
'.'.I ' . .  
i >,. 

collected using Method 6 
type equipment. The alternative use of Method 5 or 

'm(std) - -'- - - 
Method 8 equipment WilJ change-Vm and Vm(std) to 

ft . = 




