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PREFACE 

This report was prepared by AirSouroe Technologies in response to a test that was conducted at the 

Morrison & Quirk, Inc. in Lyons, Nebraska on September 8, 1593. Any questions concerning this report 

should De directed to Mr. Blane Wood, Project Manager, or to MI. George Cobb, General Manager. 

Airsorroe Technologies 
0 1  

glane Wood 
Project Manager General Manager 

Date: October 15, 1993 
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SECTION 1 

INTRODUCTION 

A stack test was conducted by Airsource Technologies on the Morrison & Quirk, I n c  alfalfa dehydration 

plant in Lyons, Nebraska on September 8,1993. 

The Airsource Technologies personnel who conducted the test were: Mr. Blane Wood, Project Manager 

and Mr. Tom McLean, Technician. 

The results of the test were used to evaluate the process’ performance with regards to the particulate 

emission rate. 

The appendices contain the following: 

Appendix A. Example Calculations 
Appendix B: Computer Forms 
Appendix C 
Appendix D: 
Appendix E Pretest Calibrations 
Appendix F Posttest Calibrations 
Appendix G: Process Data 

Particulate Field Data Forms 
Laboratory and Analysis Forms 



a 
SECTION 2 

SUMMARY OF RESULTS 

The results of the particulate emissions are: 3.93 lb.hr, 4.92 lb/hr, and 6.56 lbmr for Runs 1,2 and 3 

respectively. 

The sampling, and particulate results are shown in Table 1. 
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Particulate Emissions 
Front Half 

Uncorrected 
Corrected to 7% 0, 
Emission Rate 
Weight 

Isokinetia 

Stack Flow Rate 
Actual 
Standard Conditions 
Velocity 

Sampling Volume 

Avg. AP 
Avg. AH 

Sampling Results 

Avg. Stack Temperature 

Avg. Meter Temperature 
Oxygen, Orsat . 
Carbon Dioxide, Orsat 
Static Pressure 
Moisture Collected 
Moisture 

~ SamplingTime 

Table 1 
SUMMARY OF SAMPLING AND PART 

Morrison & Quirk, In 
Lyons, Nebraska 

gridsd 
gridscf 
gridscf 
lb/hr 

grams 

% 

acfm 
dscfm 
Wmin. 

dsd 
"F 

inches H 2 0  
inches H,O 

"F 
% 
% 

inches H,O 
ml 

% H,O 
min. 

II Parameters Unit of I Measure 

ULATE RESULTS 

Runl I Ruo2 I 
0.0557 
0.1558 

0.3593 0.6679 

0.0931 0.1187 

14,874 15,447 
10.215 10,321 

2,601 

31.925 32.841 

0.416 0.442 
0.93 1.00 
65 75 
15.0 16.0 
15 1 .o 
0.25 0.25 
101.6 122.9 

Run 3 

0.0800 
0.2801 
0.9603 
6.56 
0.1651 

103.8 

15,286 
9,563 
2574 

31.776 
192 
0.423 
0.97 
89 
17.0 
1.0 
0.25 
166.8 
19.8 
60 

x 

e 



a SECTION 3 

PROCESS OPERATION 

The alfalfa dehydration plant is a 10 x 36 single pass with an 8 foot inkt cone. The control equipment 

used to mntrol emissions is a 10 foot diameter cyclone. The condition for each of the test runs were the 

same. 

Table 2 summarizes the results of the process operations and Table 3 provides process data mllected 

during the tesu. 



Table 2 
SUMMARY OF RESULTS 

Pmcess Data 

Maximum Continuous Process Weight (Manufacturers Rating) 7 TAU 

11 Historical Maximum Process Weight 

Historical Averaee Process Weight 5 Thr I 

I 1O.ooO lb/hr alfalfa II 
~~ 

11 Process Weight (DIT) 

%e of Fuel Normally Burned 

Approximate Quantity of Fuel Burned 

Process Data During Test 

11 Percent Moisture I 27% II 

Natural Gas 

20,M)I) MCF 

11 Process Weight W e t )  I 1,700 lhmr water II 

Reqcling in Progress 

Cyclone ~ negative - 10 ft. 

11 How Process Weight Determined I MoisNre Balance II 
50% to 75% 

4 in. H,O II Fan Rated H.P. 100 H.P. 

I1 ODeratine volts I 440 VOlU II 
I 

Operating Amps 75 amps 



a 
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Table 3 
PROCESS DATA 



SECTION 4 

SAMPLING AND ANALYTICAL PROCEDURES 

Partidates 

EPA Methods 1-4 were used for the determination of uaverse point locations, velocities and flows of stack 

gas, oxygen, carbon dioxide, and moisture. The particulate sampling and recovery of the samples were 

done aaording to EPA Method 17 recovery procedures. 

Figure 1 shows a schematic of the sampling train. 

Figure 2 shows a schematic of the stack and traverse. locations. 
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Stack dimensions - Morrison & Quirk Inc. 

Inside diameter 33" 
Portlength 3" 

Sampling Port Location 

8 Diameters upstream from disturbance 
2 Diameters downstream from disturbance 

/ 

I l l  L L / + + I 1  

Traverse Point Locations 
(Excluding Port Length) 

1. 1.5" 4. 23.2" 
2. 4.8" 5. 28.2" 
3. 9.8" 6. 31.5" 

Figure 2 

e 
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APPENDIX A 

EXAMPLE CALCULATIONS 



NOMENCLATURE 

1 

2 

3 

4 

5 

6 

l 

e* 
9 

10 

11 

12 

13 

14 

15 

16 
e 

Vi 
Vf 
Vm 

Pb 
AH-, 
Tm,, 
Vm, 
V l C  
VWd 

% H,O 

Mf 

% co, 
% 0, 
% co 
% N, 
Md 

Ms 

6i 
Dn 
APS 
Ts 
Vm, 

Ps 
pg 
APS,, 
T s ,  
vs 
0 .  
% I  

ID 
As 

Qs 

m. 
0, 

” 

Cs,(corr 7% 0,) 

Cs,(corr 12% CO,) 

Descrivtlon 

Initial meter reading 
Final meter reading 
Volume meter, actual 

Barometric pressure 
Average orifice pressure drop 
Average meter temperature 
Volume meter, standard conditions 
Total moisture collected 
Volume of water vapor collected, 

standard conditions 
Percent moisture by volume 

Mole fraction of dry gas 

Percent carbon dioxide by volume, dry 
Percent oxygen by volume, dry 
Percent carbon monoxide by volume, dry 
Percent nitrogen by volume, dry 
Molecular weight, dry stack gas 

Molecular weight, stack gas 

Sampling time interval 
Diameter of nozzle 
Velocity head of S pitot 
Temperature of stack gas 
Volume of meter per sampling interval 

Stack pressure, absolute 
Stack gas pressure 
Average velocity head of S pitot 
Average temperature of stack gas 
Average stack gas velocity 
Total time of test 
Percent isolcinetic 

Inside diameter of stack 
Area of stack 

Stack flow rate, dry standard conditions 

Total particulate matter collected 
Concentration of particulate collected, 

dry basis, standard conditions 

Concentration of particulate collected, 
dry basis standard conditions 

Concentration of particulate collected, 
dry basis standard condition 

d d  
dcf ’ 
dcf 

in. Hg 
in. H,O 
O F  

dscf 
grams 
fi’ 

lbflb-mole 

Ibflb-mole 

minutes 
inches 
in. H 2 0  
OF 
na 
in. Hg 
in. H,O 
in. H 2 0  
OF 

minutes 
fpm 

inches 
in’ 

dscfm 

mg 
grldscf 

grldsd 
(corr to 7% 0,) 

grldscf 
(corr to 12% C02)  



PARTICULATE CALCULATION EQUATIONS 

1. v, = yI - v, 

3. V ,  = O.O471(VJ 

100 - %HzO 
100 

4. M, = 

5. % Nz = 100 - (%COl + %01 + %CO) 

6. Md = (%CO, x 0.44) + (%01 X 0.32) + (%N, + %CO x 028) 

7. M, = (Md x M> + 18(1 - M> 

P 
13.6 

9. P, = Pb + -4- 



12. A, = ,T (,I ID ' 

e 
13. 

14. 

15. 

16. 



APPENDIX B 

COMPUTER FORMS 
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FILE NAME - LYONS.Rl 

Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (cubic Feet)= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure (Inches H 2 0 ) =  

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature ( F )= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (Inches)= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inchesj= 
Circular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min)= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
Particulate Weight ( g ) =  
Particulate Loading, Dry Std. (gr/scf)= 
Particulate Loading, Actual (gr/cu ft)= 
Emission Rate (lb/hr)= 

PROG.=VER 06/27/89 
09-29-1993 15:03:46 

123.200 
157.120 

0.970 
0.000 
32.902 
31.925 

28.80 
0.25 

15.0 
1.5 

101.6 
13.0 

65 
0.93 
0.416 
184 

28.84 
27.43 

0.6439 
97.7 

0.84 
60.0 
0.241 
33.0 
33.0 

5.94 

2,504 
14,874 
11,746 
10,215 

0.0931 Corr. to 7% 02 & 12% c02 
0.0449 0.1048 0.3593 
0.0308 

3.93 

Particulate Loading - Total Catch Including Impingers 

Particulate Loading, Dry Std. (gr/scf)= 0.0530 0.1236 0.4238 
Particulate Loading, Actual (gr/cu ft)= 0.0364 
Emission Rate (lb/hr)= ” 4.64 
Percent Impinger Catch= 15.2 

Particulate Weight (g)= 0.1098 
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* * METRIC UNITS * * 
FILE NAME - LYONS.Rl 
RUN # - LYONS RUN 1 
MCATION - DRYER STACK 
DATE - SEPTEMBER 8, 1993 
?ROJECT # - 411922 
Initial M..:er Volume (Cubic Meters)= 
Final Meter Volume fCubic Meters)= ~ .~~ ~ 

Meter Factor= 
Final Leak Rate (cu m/minl= 
Net Meter Volume'(Cubic Meters)= 
;as Volume (Dry Standard Cubic Meters)= 

Barometric Pressure (mm Hg)= 
Static Pressure (mm H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature 
Averaae Delta H fmm H20)= 
Average Delta P imm ~ 2 0 j =  
Average Stack Temperature 

C)= 

C)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (mm H20)= 
% Isokinetic= 

Pitot coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter Imm)= ~ ~ ~~ 

Stack Axis #1 (Mete&)= 
Stack Axis # 2  (Meters)= 
Circular Stack. 
Stack Area (Square Meters)= 

Stack Velocity (Actual, m/min)= 
Flow rate (Actual, cubic m/minl= 
Flow rate (Standard, Wet, Cubic m/min)= 
Flow rate (Standard, Dry, Cubic m/min)= 

Particulate Loading - Front Half 
Particulate Weight (g)= 
Particulate Loading, Dry Std. (mg/cu m)= 
Particulate Loading, Actual (mg/cu m)= 
Emission Rate (kg/hr)= 

3.489 
4.449 
0.970 
0.0000 
0.932 
0.904 

732 
6 

15.0 
1.5 

101.6 
13.0 

18 
23.7 
10.6 

84 

28.84 
27.43 

3.2454 
97.7 

PROG.=VER 06/27/89 
09-29-1993 15:03:47 

0.84 
60.0 
6.12 
0.838 
0.838 

0.552 

763 
421 
333 
289 

0.0931 Corr. to 7% 02 & 12% c02 
103.0 240.4 824.1 
70.7 
1.79 

Particulate Loading - Total Catch Including Impingers 
Particulate Loading, Dry-Std. (mg/cu m)= 121.5 

Emission Rate fka/hr)= 2.11 

Particulate Weight (g)= 0.1 

Particulate Loading, Actual (mg/cu m)= 83.4 . <, ~~~ ~ 

Percent Impinger Catch=' 15.2 

283.5 971.9 



PROG.=VER 06/27/89 
09-29-1993 15:03:47 

Point # Delta P Delta H Stack T Meter T 

1 0.300 0.66 182 59 58 
(in. H20) (in. H20) (F) In(F) Out(F) 

- 
2 0.390 0.85 184 59 58 
3 0.410 0.90 186 62 60 
4 0.450 1.00 184 65 61 
F. n . A h 0  1.10 186 68 63 - 
6 
7 
II 

~~ _ _  __. 
0.420 0.93 183 69 63 
0.410 0.91 183 67 64 - 0.470 1.10 184 68 65 

9 0.440 0.98 184 69 67 
10 0.430 0.96 185 70 66 
11 0.410 0.91 183 70 67 
12 0.400 0.90 184 70 68 

Fraction Final Wt. Tare Wt. Blank Wt. Net Wt. 
(9) 

0.0000 DRY CATCH 0.0000 
FILTER 31.4254 31.3612 -0.0006 0.0648 

(9) 
0.0000 

(9) 
0.0000 

(9) 

Fraction Final Wt. Tare Wt. Vol. Net Wt. 

0.0283 PROBE RINSE 68.2304 68.2022 
IMPINGERS 217.7694 217.7508 200.0 0.0167 
Probe Rinse Blank (mg/ml)= -0.0020 
Impinger Blank (mg/ml)= 0.0095 

(4) (ml) 
60.0 

(9) (9) 

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

. .  .~:: , .  . .:. .. .~... 
. . .  .. . . .  

... . . : . . . .  :.: 
. .  



FILE NAME - LYONS.R2 
RUN # - LYONS RUN 2 
LOCATION - DF 
DATE - SEPTEP 
PROJECT # - 411922 
Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter volume (cubic Feet)= 
Gas volume (Dry Standard cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure (Inches H20)= 

Percent oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature 

F)= 

F)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in HZO)= 
% Isokinetic= 

Pitot coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (Inches)= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Circular Stack' 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min)= 
Flow Rate (Actual, cubic ft/min)= 

. .  Flow rate (Standard, Wet, Cubic ft/min)= 
. .  .. Flow Rate (Standard, Dry, Cubic ft/min)= _..:.::::.;.:.: , ':I: ... . .  ... . .  . . .  . . . . .  

. . .  . . . .  Particulate Loading - Front Half 
Particulate Weight (g)= 
Particulate Loading, Dry Std. (gr/scf)= 
Particulate Loading, Actual (gr/cu ft)= 
Emission Rate (lb/hr)= 

Particulate Weiuht tal= . -. 
Particulate baaing, Dry Std. (gr/scf)= 
Particulate Loading, Actual (gr/cu ft)= 
Emission Rate (lb/hr)= 

157.260 
192.845 
0.970 
0.003 

34.517 
32.841 

28.80 
0.25 

16.0 
1.0 

122.9 
15.0 

75 
1.00 

0.442 
187 

28.80 
27.18 

0.6642 
99.4 

0.84 
60.0 
0.241 
33.0 
33.0 

5.94 

2,601 
15,447 
12,140 
10,321 

PROG.=VER 06/27/89 
09-28-1993 16:14:28 

0.1187 Corr. to 7% 02 h 12% C02 
0.0557 0.1558 0.6679 
0.0372 

4.92 

Particulate Loading - Total Catch Including Impingers 
Particulate Weight (g)= 0.1432 
Particulate Loading, Dry Std. (gr/scf)= 0.0671 0.1880 0.8058 
Particulate Loading, Actual (gr/cu ft)= 0.0448 
Emission Rate Ilb/hrl= e 5.94 
Percent Impinger Catch= 17.1 
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* * METRIC UNITS * * 
FILE NAME - LYONS.RZ 
RUN Q - LYONS RUN 2 
LOCATION~I DRYER STACK 
DATE - SEPTEMBER 8, 1993 
PROJECT # - 411922 
Initial Meter Volume (Cubic Meters)= 
Final Meter Volume (Cubic Meters)= ~ ~~~ ~ ~ 

Meter Factor= 
Final Leak Rate (cu m/min)= 
Net Meter Volume (cubic Meters)= 
Gas Volume (Dry Standard Cubic Meters)= 

Barometric Pressure (mm Hg)= 
Static Pressure (mm H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (C)= 
Average Delta H (mm H20)= 
Average Delta P (mm H20)= 
Average Stack Temperature (C)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (mm H20)= 
% Isokinetic= 

Pitot coefficient= 
SamDlins Time (Minutes)= 
Nozile 6iameter (mm)= . 
Stack Axis #1 (Meters)= 
Stack Axis #2 /Meters)= 
Circular Stack' 
Stack Area (Square Meters)= 

Stack Velocity (Actual, m/min)= 
Flow rate (Actual, Cubic m/min)= 
Flow rate (Standard, Wet, Cubic m/min)= 
Flow rate (Standard, Dry, Cubic m/min)= 

Particulate Loading - Front Half 
Particulate Weight ( g ) =  
Particulate Loading, Dry Std. (mg/cu m)= 
Particulate Loading, Actual (mg/cu m)= 
Emission Rate (kg/hr)= 

PROG.=VER 06/27/89 
09-28-1993 16:14:29 

4.453 
5.461 
0.970 
0.0001 
0.977 
0.930 

732 
6 

16.0 
1.0 

122.9 
15.0 

24 
25.5 
11.2 

86 

28.80 
27.18 

3.3474 
99.4 

0.84 
60.0 
6.12 

0.838 
0.838 

0.552 

793 
437 
344 
292 

0.1187 C 
127.6 
85.2 
2.24 

Particulate Loading - Total Catch Including Impingers 

Particulate Loading, Dry std. (mg/cu m)= 154.0 

Emission Rate (kg/hr)= 2.70 
Percent Impinger Catch= ' 17.1 

Particulate Weight (g)= 0.1 

Particulate Loading, Actual (mg/cu m)= 102.8 

. to 7% 02 L 12% c02 
357.4 1531.7 

431.2 1847.8 



FILE NAME - LYONS.R3 
RUN # - LYONS RUN 3 
LOCATION- - DRYER STACK 
DATE - SEPTEMBER 8. 1993 
PROJECT # - 411922 
Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cublc Feet)= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure (Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (F)= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot coefficient= 
sampling Time (Minutes)= 
Nozzle Diameter (Inches)= 
Stack Axis #1 (Inches)= 
Stack Axis # 2  (Inches)= 
Circular Stack' 
Stack Area (Square Feet)= 

193.080 
228.380 
0.970 
0.005 
34.241 
31.776 

28.80 
0.25 

17.0 
1.0 

166.8 
19.8 

89 
0.97 

0.423 
192 

28.84 
26.69 

0.6490 
103.8 

0.84 
60.0 
0.241 
33.0 
33.0 

5.94 

PROG.=VER 06/27/89 
09-28-1993 16:16:27 

Stack Velocity (Actual, Feet/min)= 2,574 
Flow Rate (Actual, Cubic ft/min)= 15,286 

.: Flow rate (Standard, Wet, Cubic ft/min)= 11,928 
9,563 . .. . . ,.. ~ . . :......:., .. :......... . .  low Rate (standard, Dry, cubic ft/min)= 

. . . . .,.,., ..: .:: - .. .: . .:. . , 

. .  . . .  ' . .  ,.-'..::.:. Particulate Loading - Front Half . . .  

Particulate Weight ( g ) =  0.1651 Corr. to 7% 02 & 12% c02 
Particulate Loading, Dry Std. (gr/scf)= 0.0800 0.2801 0.9603 
Particulate Loading, Actual (gr/cu ft)= 0.0500 
Emission Rate (lb/hr)= 6.56 

Particulate Loading - Total Catch Including Impingers 
Particulate Weight (g)= 0.2089 
Particulate Loading, Dry Std. (gr/scf)= 0.1012 0.3544 1.2149 
Particulate Loading, Actual (gr/cu ft)= 0.0633 
Emission Rate (lb/hr)= e 8.30 
Percent Impinger Catch= 21.0 



* * METRIC UNITS * * 
FILE NAME - LYONS.R3 
RUN # - LYONS RUN 3 
LOCATION - DRYER STACK ~~~~~~ 

DATE - SEPTEMBER 8, 1993 
'ROJECT # - 411922 
Initial Meter Volume (Cubic Meters)= 5.467 
Final Meter Volume (Cubic Meters)= 6.467 
Meter Factor= 0.970 _ _ _  ~ . 
Final Leak Rate (cu m/min)= 0.0001 
Net Meter volume (Cubic Meters)= 0.970 
;as Volume (Dry Standard Cubic Meters)= 0.900 

Barometric Pressure (mm Hg)= 
Static Pressure (mm H20)= 

Percent Oxygen- 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (C)= 
Average Delta H (mm H20)= 
Average Delta P (mm H2O)= 
Sverage Stack Temperature (C)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (mm H20)= 
% Isokinetic= a - 
Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (mm)= 
Stack Axis #1 (Meters)= 
Stack Axis # 2  (Meters)= 
Circular Stack 
Stack Area (Square Meters)= 

Stack Velocity (Actual, m/min)= 

Flow rate (Standard, Dry, Cubic m/min)= 

Particulate Loading - Front Half 

. . . . . . . . . . . .   low rate (Actual, Cubic m/min)= 

............ :.::: ..::.:. Flow rate (Standard, Wet, Cubic m/min)= . . . . . . . . . .  
. .  :._... . .  ........ . . . .  . . . . . . . . . . . . .  

PROG.=VER 06/27/89 
09-28-1993 16:16:28 

732 
6 

17.0 
1.0 

166.8 
19.8 

32 
24.6 
10.8 

89 

28.84 
26.69 

3.2707 
103.8 

0.84 
60.0 
6.12 

0.838 
0.838 

0.552 

784 
433 
338 
271 

Particulate Weight (g)= 0.1651 Corr. to 7% 02 & 12% c02 
Particulate Loading, Dry Std. (mg/cu m)= 183.5 642.3 2202.2 
Particulate Loading, Actual (mg/cu m)= 114.8 
Emission Rate (kg/hr)= 2.98 

Particulate Loading - Total Catch Including Impingers 

Particulate Loading, Dry-Std. (mg/cu m)= 232.2 
Particulate Loading, Actual (mg/cu m)= 145.2 

Particulate Weight (g)= 0.2 

Emission Rate (kg/hr)= 3.77 
Percent Impinger Catch=' 21.0 

812.6 2786.1 



FILE NAME - LYONS.R3 
RUN # - LYONS RUN 3 
LOCATION - DRYER STACK 
DATE - SEPTEMBER 8, 1993 
PROJECT # - 411922. 
Point # Delta P Delta H Stack T Meter T 

1 0.390 0.82 190 82 81 
2 0.390 0.88 195 84 83 
3 0.470 1.10 192 88 85 
4 0.470 1.10 191 89 86 
5 0.490 1.10 193 90 86 
6 0.320 0.74 183 92 87 
7 0.400 0.92 189 90 88 
8 0.470 1.10 194 92 90 
9 0.470 1.10 194 93 90 
10 0.490 1.10 193 93 91 
11 0.400 0.92 193 93 90 
12 0.320 0.73 194 95 93 

(in. H20) (in. HZO) (F) In(F) Out(F) 

PROG.=VER 06/27/89 
09-28-1993 16:16:28 

Fraction 

DRY CATCH 
FILTER 

Final Wt. Tare Wt. Blank Wt. Net Wt. 
(9) (9) 

0.0000 0.0000 
33.1930 33.0693 -0.0006 0.1243 

(9) 
0.0000 

(9) 
0.0000 

Fraction Final Wt. Tare Wt. Vol. Net Wt. 
(9) 

0.0408 PROBE RINSE 70.4746 70.4340 110.0 
IMPINGERS 267.6662 267.6205 200.0 0.0438 
Probe Rinse Blank (mg/ml)= -0.0020 
Impinger Blank (mg/ml)= 0.0095 

(9) (9) (ml) 

. .  ..:.. ..:.: .. .. .... ..; .. . . . :  
: .. ,: . , . . 

. . .. .. . 



e 

APPENDIX C 

PARTICULATE FIELD DATA FORMS 

c 



TRAVERSE POINT LOCATIONS 

PROJECT NO. #/A 2-c- 

SAMPLING LOCATION 

IXSIDE OF FAR WALL TO 
OUTSIDE OF NIPPLE (DIsl;mce A) 34 
OLTSIDE OF NIPPLE (Dishnee B )  ? INSIDE OF SFAR WALL T O  

STACK I.D. (Dulancc A . Distaoce B )  

N E W T  UPSTREAM 

X W S T  DOWNSTRU~I  DISTURBLYCE (io.) 

OPERATOR 

I 

e 

TR4YERSE F R K T I O N  
POIST OF STACK I.D. STACK I.D. 

NUMBER I 

g5  I 
.6 

7 

8 

9 

10 

x 

PRODUCT OF 
COLUMNS 3. LVD 3 DISTAYCE B 

TRAVERSE POINT LOCATION 
FROM OUTSIDE OF NIPPLE 
[SUM OF COLLMNS 4 Ji 3) I 

I 

Rcvicrcd by: Dutc: 



PRELrMINARY VELOCl'IY TRAVERSE 

STACK GAUGE PRESSURE (Ip H,O) ,z5 scRINL\TIc OF TRAVERSE POINT LAYOUT 

I FWAL PITOT L?XAK CK A T ' S  H,O F 

. .  



11635 W 83RD TERRACE 
Lenexa, Kansas 66215 

FAX: (913) 492-1012 
(913) 492-1613 

. .. . 
RECOVERY DATA 

.. ~ 

REYIEWED B Y  



I 

+- 



11635 w 83RD m C E  

(9U) 492-1613 
Lenexa, Kans'a 66215 

a FAX: (913) 492-1012 

PROJECT NO. . ' PROJECT LLADER 2 G& 
RUNNO. , a ' WNSO!EOPERATOR 

DATE 9-6-73 LAB PERSON B lAl*or/ 

PIANT L 4 q  /A%i-l& 
SAhfPLING LOCATION &el SA4CL 
TOTAL SAMPLING n M E  ' L  0 

S A M P E T W E  SUPPORT PERSONNEL 

/5, % M E n R  NO. 2 A S S W D  MOISTURE 

LRvlBILICAL CORD I.D. NO. fD' M m R  CORRECTION FACTOR 79 7' 
UMBILICAVSAbWLER H O O K W Z  METER AH @ /, 707. 
OVEN BOX NO. - BAROMETRIC PRESSURE Zft db in Hg 

PROBE NO. 3 - /  STATIC PRESSURE 4 7-5 in H1O 
/ 

PROBE LENGTH & lYPE 3 55 RECORD DATA EVERY < MIN 

PITOT COEFFIUEKT , &t/ /' 
PITOT NO. /7 

suIEmnc OF TRAVERSE 
POINT U Y O m  



. .  
i 



11635 W 83RD m a  
Lenexa, Kansas 66215 

(913) 492-1613 
FAX. (913) 492-1012 

. PROJECTLEADER 

RUN NO. 3 ' CONSOLE OPERATOR I A d  
DATE ? - - g - 9 >  LAB PERSON Et I, Id 

. PROECTNO. 

SAMPLETYPE f:tlJ/& SUPPORTPWONNEL: C / g p  

SAMPLING L O U T I O N  B U P d  #A& 
TOTAL SAMPUNG nf l  ' b  0 

m m u w  CORD I.D. NO. $0 METER CORRECTION F A ~ O R  7 7B 

/Ad& \ 

PLAKT ~ Y D ~ L  

METERNO. 7 ASSUMEDMOISTLRE / 5  % 
/ 

UMBILICALSAMPLER H O O K U P S  METER AH @ /%70 7 
BAROMZ'IWC PRESSURE 7% 130 inng 

---- 
OVEN BOX NO 

PROBE NO. 3 -/ STAnCPRESSURE /tf inH,O 

PROBE LENGTH B TYPE 3'5%?/ RECORD DATA EVERY < MIN 

PITOTNO. /'7 PITOT COEFFICIEKT / & / I  

THERMOCOUPLE ID. N O . 7 /  NO= DIAMETER I 24l m 

*NOUT..ENO STACK AXlS #1 3? 

NOZZLETYPE @ / G I 0  STACKAXlS*r I.? scwmnc OF %VERSE 
POINT LAYOUT 

ot I I ,O ,710 
cOMMEKIS: 

I I 
I. BLUE 70 

REVIEWED B Y  

.. . .. . . . . . . .. _. . .. 





e 

APPENDIX D 

LABORATORY AND ANALYSIS FORMS 

” 

e 



11635 WEST 83RD TERRACE 
m X A K S  66214 

(913) 492-1613 
FAX: (933) 492-1633 

. .  



Project No.: 
r Type and Size: 

II I )I Balance Check 

Analyst: 

Weight Unit: grams 



- -  - . : .  . . ~  . . . . 
. .  

. .. .. . . ..;. 

oUrJ6 hours between weighings 

Balance Check 
.'.*. Weight Value(g) 
... 

..- 



: .. ;:. . . ,  . .  . ,  .. . . -. . .. ._. ._ . . . . .  

. .  
. .  .. 

.... 
... 



- 
Project No.: /z/g 

aker Sue: . /g I d  
.mtt.- h& 

v ~ 

Weight Unit: grams 



Project No.: &/ 
Y 

er Size: /o 2 

1 Balance Check 

h d y s t :  

Weight'unit grams 

Final Check(g) 1 7 / ,  na 

i 



- 

Weight Unit: gr- 

I Beaker Treatment: 
’ K D e s i c c a t e  24 hours/6 hours between weighings 



lIAna?.st: /, - a - 
e r  Size: /m 

Weight Value(g) 

Weight Unit: gr- 

(1 Date: 

11 Time (24 hr): 



Analyst: 



Beaker Treatment: 1 X D e s i c c a t e  24 hours/6 ~oiours between weighings 



APPENDIX E 

PRETEST CALIBRATIONS 

c 

x 



e 

Date 

Barnmeter Number 

Ambient Temperature 

Calibrator 

F - M -  9 3 
#/ 

Q&D 

G> 

e 

Barometer Read- 

Reierence Barometer Reading 

Difference 
~~ 

Acceptmct Criteria: DiUeMcr s 0.1 inch 

I r4 
9K?D 

flL 

" 



c 

c 



CONSOLE CALIBRATION 
Project 411775 Orifice number 2 

Previous Y factor .990 
AUG 31  93 Orifice X factor .5312 
RIGDON 

2 
a :;Eator 

Console Number 

Run1 R u n 2  . 
Final DGM Volume 110.360 114.070 

Net DGM Volume (Vm) 3.560 e 3.570 
Inital DGM Volume * 106.800 110.500 

EEEEEEEEEEEEEEBEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
. 0 

In/Out DGM Temr,. 0 

' Inlet Deg.-F - 
initial 69.0 71.0 * 
final 71.0 74.0 * 

Outlet De?. F 0 

initial 67.0 * 68.0 * 
final 68.0 69.0 e 

I 

Avg. DGM Temp Deg. F e 68.8 70.5 
Time( sec. 300.0 300.0 
Orifice DH, in. H20 1 .50  * 1.50 ' 
Baro. Press., in. H g  ' 28.85 0 28.85 - 
Room temp., Des: F 

initial 68.0 e 68.0 
final 68.0 68.0 

Avg.Room Temp. 68.0 - 68.0 - 
Pump Vacuum, in. H g  1 6  * 1 6  * e - .  . D 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

Vcr (std) 
Vm (std) 
Y Factor 
Delta H@ 

Average Y -970 
Average Delta H@ 1.707 

s 3.335 3.335 
3.440 ' 3.438 - 

.970 -970 * 
1.714 1.699 - e 

8EEEEEEgEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

+/- 2% criteria 
Percent of Avg Y 

+/- 5% criteria 
percent of final Y 

0 .02 * 
PASS 

e - 
2.09 e 

' PASS 

GRC 6/8/90 
CONSOLE CALIBRATION 
Project 411775 Orifice number 2 

operator RIGDON Previous Y factor .990 
Console Number 2 

Date AUG 31  93 Orifice K factor .5312 

R u n 1  ' R u n 2  



. ... . :. 

a 

i 

O F S I C E  BRACKETING 
GRC 6/11/90 

Project 962002 Bracket O r f i c e s :  
D a t e  AUG 31 93 ' O r i f i c e  N o .  1 4. 
O p e r a t o r  RIGDON O r i f i c e  NO.l K fac tor  . 
O r f i c e  N u m b e r  
O r f i c e  Y factor 

2 O r i f i c e  No .  2 7. 
-97 O r i f i c e  N 0 . 2  K factor  . 

O r f i c e  #1 - O r f i c e  #2 . 
Fina l  DGM V o l u m e  ' 116.780 121.490 * 

' I n i t a l  DGM V o l u m e  114.600 117.200 
N e t  DGM V o l u m e  (Vm) . 2.180 . 4.290 . 

I n l e t  

O u t l e t  

i n i t i a l  
f i n a l  

i n i t i a l  
f i n a l  

A v g .  DGM Temp 
T ime ,  sec. 
O r i f i c e  DH. i n .  H20 

Room temp., Deg. F - 
' i n i t i a l  

A v g .  Room Temp. 
Pump V a c u u m ,  in .  H g  

,~ 
Baro .  Press.. i n .  Hq * 

f i n a l  a 

74.0 
74.0 

69.0 
69.0 
71.5 

300.0 
.58 

28.85 

72.0 
72.0 
72.0 
15 

77.0 
74.0 
74.0 
69.0 
69.0 
72.3 
300.0 
2.25 

28.85 

72.0 
72.0 
72.0 

15 

0 
2.001 - 4.006 
2.090 * 4.125 

V c r  ( s t d )  
Vm ( s t d )  
Y Factor ( b r a c k e t s )  -957 .971 - 
~EEEEEEEEbEEEEEeEEEEl?l?EgEEEEEeEEEEE~El?EEEEE~EEEE 

+/- 2% criteria 
Percent  of Y 

6 

1.33 .10 
PASS * PASS 

x 



. .  

' .. . 

I 

Difference  .\ 

Initid 

T i n e l  

x 

. .  



. ... 

s 

I 

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

c 



Pitot Tube Assembly Level? N 
Pitot Tube Openings Damaged? Y I@ (If yes explain below) 

=* ,/ 0 (<IO.> B' (4") 

c / ( < l o o )  Bz 1 (4") 

!I Project no.: - 11 Cah3rator: & ~ d  

I 

- 
Date: p/+n 1 Probe no.: 3-/ 

Y =  I O =  / A =  .?'@ in. 

Z = A s i n Y  ,O/L in. (<US in.) 

W = A s i n O  / o / b  in. (<UX in.) 

P' I q 70 in. Pe 470 in. 

DT = I ?,qj'( in. 
Calibration Required? Y (If yes explain below) 

Comments: 



a 

a 
. .  

. .  
. .  . .  

. .  .. . , . .  . 

0 
0 
4 

. .  



L 

7 





f 

. . .  .. 

Q 

. .. 



APPENDIX F 

POSTTEST CALIBRATIONS 

x 



. .  
. .  

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

. .  .I.. . . .  . .  . .. 

Date 

Barometer Number 

Ambient Temperamre 

Calibrator 

Barometer Reading 

R e f m a  Barometer R e a d i  

Diflerence 

a 

? 75-9 53 
597 

72 

27m 
2 7/84 

;r 
0 

/34- 

e 

. . 
! 

1 Acceptance Criteria: Difference 5 0.1 inch 

a 



L . .  b 

‘ W  

1 2 



! 

CONSOLE CALIBRATION 
Project 

Console Number 
:;::ator 

Final DGM Volume 
Inital DGM Volume 
Net DGM Volume (Vm) 

In/Out DGM Temp. - 
Inlet Deg. F 

initial 
final 

initial 
Outlet Deg. F 

final 
AVS. DGM Temp Deg. F 
Time, sec. 
Orifice DH, in. H20 
Baro. Press., in. Hg 
Room temp., Deg. F 

initial 
final 

Avg . Room Temp. 
pump Vacuum, in. 

a 

a 

Vcr (std) 
Vm (std) 
Y Factor 
Delta H@ 

Average Y 
Average Delta H@ 

+/- 2% criteria 
Percent of Avg Y 

+/- 5% criteria 
percent of final 

Hg 

Y 

CONSOLE CALIBRATION 
Project 
Date 
Operator ” 
console Number 

411775 
SEPT 16 93 
RIGDON 

2 

RUN 1 

354.380 
350.800 

3.580 

78.0 
79.0 

78.0 
78.0 
78.3 
300.0 
1.50 

29.15 

78.0 
70.0 
78.0 

15 

3.338 
3.433 
.972 

1.711 

.970 
1.701 

.26 
PASS 

a 

.02 
PASS 

411775 
SEPT 16 93 
RIGDON 

2 

RUN 1 

Orifice number 2 
Orifice K factor -5312 
Previous Y factor .970 

RUN 2 

358.100 
354.500 

3.600 

79.0 
79.0 

78.0 
78.0 
78.5 
300.0 
1.50 
29.15 

78.0 
78.0 
78.0 

15 

3.338 
3.451 
.967 

1.691 

GRC 6/8/90 

orifice number 2 
Orifice K factor -5312 
Previous Y factor .970 

RUN 2 





ORFICE BRACKETING 
Proi ect 

EiZator 
Orfice Number 
Orfice Y factor 

962002 Bracket Orfices: 
SEPT 16 93 Orifice No. 1 4.0000 
RIGDON Orifice NO.l K factor .3199 

2 Orifice No. 2 7.0000 
-97 Orifice N0.2 R factor .6405 

: 

0 

Final DGM Volume 
Inital DGM Volume 
Net DGM Volume (Vm) 

In/Out DGM Temp. 
Inlet 

Outlet 

A v g .  DGM Temp 
Time, sec. 
Orifice.DH, in. H20 
Baro. Press., in. Hg 
Room temp., Deg. F 

initial 

initial 
final 

initial 
final 

final 
A v a .  Room TemD. 

Pump Gacuum, in.-Hg 

Vcr (std) 
vm (std) 
Y Factor (brackets) 

i/- 2% criteria 
Percent of Y 

ORFICE BRACKETING 
Project 
Date 
Operator 
Orfice Number 
Orfice Y factor 

x 

Final DGM Volume 
Inital DGM Volume 

ORFICE #1 ORFICE #2 

361.400 366.630 
359.200 362.300 

2,200 4.330 

79.0 80.0 
80.0 80.0 

78.0 
79.0 

79.0 
79.0 

79.0 79.5 
300.0 300.0 
.58 2.25 

29.15 29.15 

78.0 
78.0 

78.0 
78.0 ~ ~~ ~ . - .  . 

78.0 78.0 
16 15 

0 
2.010 4.025 
2.102 4.150 
-956 .970 

1.41 .03 
PASS PASS 

- 
GRC 9/13/93 

962002 Bracket Orfices: 
SEPT 16 93 Orifice No. 1 4.0000 
RIGDON Orifice N0.1 K factor .3199 

2 Orifice No. 2 7 .OOOO 
.97 Orifice N0.2 K factor .6405 

ORFICE #1 ORFICE #2 

361.400 366.630 
359.200 362.300 



. . . .  

a 

... 

. .  . .  
. . . .  . 

.. 

S 

5, 

:. . 
.... 

c 

. . :  . . . . .  . .  
. .. . . 

. .  .: :. . . 



. . .  

,.. . .  . . .  .:. 
... ... TYPE S PITOT TUBE 

CALIBRATION 

PITOT# m/.7 

v Probe no.: 131 19 Date: /D - - 79 
~ 

~ ~ ~ ~~ 

Pitot Tube Assembly Level? B/ N 
Pitot Tube Openings Damaged? Y /@ (If yes explain below) 

=' / ( < l o o )  B' 0 O (<5') 

4 1 O ( < l O Q )  B' / (<5') 

Y =  / O =  ,/ A =  < 9m in. 

Z = AsinY I 0/6 in. (<US in.) 

W = A sin 0 . &',6 in. (<l/3Z in.) 

P' . Yrn in. Pb YYO in. 
DT = 3 2G in. 

Calibration Required? Y /@ (If yes explain below) 

Comments: 

. . .  



a 

a 

I 
. .  I I 

I 
I 
I 
I 
I 
~ 

. .  
. .  

, . ..... ~. 



\ 
1 . 
t 

h 
\ 
-i. 

Q 
\ 
4. 



. _. 

, 

- 
c 

I;.:: . : . . " . ,  
. .  
: , . : . .  . .  .. . . 

D 

D 

n M 



. .  . .  
. .  

h 
ph -v 



a 

APPENDIX G 

PROCESS DATA 

c 



e 

a 

3 " A  //7 

e 



e 

x 



x 



. .  . .  . .  . .  . ,. . . . '  . .  . .  :, , , 

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

' . .  . .  
: . .  - .  . ,  

. .. 
. .. . . . , . 

. .  . . .  . .  
, . I  , . , .  . .  . . .. 

. .  . . 

. .  
. .  . .  

. . .  .. 
. . . .  

. .  . .  
. .  

A 

. .  

- 
Type and So- of Fuels Normally Burned 

Approximate Quantities of Each of Above Fuels 
B m e d  Anonally i 20000 Af tF  

. .  

a 

Recycling Capability 

-. . 

I Date 4 4  PhS souroe ID. 

x 

Process Weight (dly) AJ&& 
Penxot Moistnre 

PrOQss Weight (wet) l j h t C b -  

How Process Weight Determined 

a 
Ibs/hr /qooa 

% 2'7 
I b s h  I700 

&, -J t t t .Y  L J A r , C  t 

a Average$ of operating data taken during actual t&t run, unless requested otherwise 



. .. 

I 



e 




