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e PREFACE 

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

Lexington Alfalfa Dehydrators, Inc. in Dan, Nebraska on September 9, 1593. Any questions mnceming 

this report should be directed to Mr. Blane Wood, Project Manager, or to Mr. George Cobb, General 

Manager. 

AirSource Technolog. s 

& k d J  
Blane Wood 
Project Manager 

Date: October 15, 1993 a 

- 
General Manager 

a 



SECTION 1 

INTRODUCTION 

A stack test was conducted by Airsource Technologies on the Lexington Alfalfa Dehydrators alfalfa 

dehydrator plant in Dan, Nebraska on September 9,1993. 

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

and MI. Tom McLean, Technician. 

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

emission rate. 

The appendices mntain 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: 57.52 lb.hr, 26.21 Ibhr, and 24.47 Ib/hr for Runs 1 , 2  and 3 

respectively. 

The sampling, and particulate results are shown in Table 1, 

a 
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SUMMARY OF SAM 

Parameters II 
Particulate Emissions 
Front Half 

Unmrrected 
Corrected to 7% 0, 
Emission Rate 

Weight 

Isokinetics 

Stack Flow Rate 
Actual 
Standard Conditions 
Velocity 

Sampling Volume 
Avg. Stack Temperature 
Avg. aP 
Avg. AH 
Avg. Meter Temperature 
Oxygen, Orsat 
Carbon Dioxide, Orsat 
Static Pressure 
Moisture Collected 
Moisture 
Sampling Time 

Sampling Results 

Unit of 
Measure 

grldscf 
grldscf 
grldsd 
lbhr  

grams 

% 

acfm 
dscfm 
ftlmin. 

dsd 
"F 

inches H,O 
inches H,O 

'F 
% 
% 

inches H,O 
ml 

% H20 
min. 

ULATE RESULTS 
, Inc. 

R u n 1  1 Run2 

I 
0.2453 0.1191 
0.8587 0.4764 
1.9627 0.9528 
5752 26.21 
05695 0.2663 

27,355 
5.185 5.139 

35.749 34.433 

1.850 1.758 

0.62 0.62 
525 75.5 
6.5 9.4 

Run 3 

0.1127 
0.3945 
1.3527 
24.47 
0.2492 

94.8 

36,279 
25,333 
5.132 

34.052 
172 
1.733 
1.11 
79 
17.0 
1.0 
0.62 
79.4 
9.9 
60 



SECTION 3 

PROCESS OPERATION 

The alfalfa dehydration plant operates a MEC 125 single pass dryer. No control device was in operation at 

the time of testing. The conditions for each of the test runs were the same. 

Table 2 summarizes the results of the process operations and table 3 process data collected during the 

tests. 

x 



Table 2 
SUMMARY OF RESULTS 

Process Data 
r 

Maximum Continuous Process Weight (Manufacturers Rating) 

Historical Average Process Weight 

Historical Maximum Process Weight 

me of Fuel Normally Burned 

Approximate Quantiw of Fuel Burned Annually 

20,000 Ibhr 

l0,oOO I b h  

16,000 Ib/hr 

Natural Gas 

27.000 MCF 

Percent Moisture 
~~~ 

46% Hay Pile 



Table 3 
PROCESS DATA 

Time 

1210 

1015 

10:M 

1045 

Pellet Ct. Moisture Burner 
Temp. 

% “F 

7102 

7120 7.0 190 

7137 7.0 190 

7155 6.9 190 

II 11:oo I 7171 

II 11:15 I 7187 

11:45 

12:oo 7236 

1215 7253 

214 

214 

7.2 220 

c 



SECTION 4 

SAMPLING AND ANALYTICAL PROCEDURES 

Particulates 

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

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

done according 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 - Lexington Alfalfa Dehydrators, Inc. 

Inside diameter 36" 
Portlength 3" 

Sampling Port Loation 

7 Diameters upstream from disturbance 
2 Diameters downstream 60x11 disturbance 

Traverse Point Locations 
(Excluding Port Length) 

1. 1.6" 4. 25.3" 
2. 5 2  5. 30.8" 
3. 10.7" 6. 34.4" 

x 

Figure 2 



APPENDIX A 

EXAMPLE CALCULATIONS 
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NOMENCLATURE 

Eauntion 
- No. 

1 

2 

3 

4 

5 

I 

8 

9 

10 

11 

12 

13 

14 

Vi 
Vf 
Vm 

Pb 
AHw, 
T m ,  
Vm, 
VlC 
vw, 

% H 2 0  

Mf 

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

Ms 

ei 
Dn 

Ts 
Vm, 

Ps 
pg 
APs,, 
Ts,, 
vs 
e 
% I  

ID 
As 

Qs 

m. 
a, 

APS 

Description 

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 isokinetic 

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 

- Units 

d d  
d d  
d d  

in. H g  
in. H,O 
OF 
d s d  
grams 
ft’ 

Ibnb-mole 

Ibflb-mole 

minutes 
inches 
in. H,O 
“F 
ft3 

in. Hg 
in. H,O 
in. H,O 
OF 

minutes 
fpm 

inches 
in’ 

dscfm 

mg 
grldscf 



1s cs,(corr 7% 4) Concentration of particulate collected, grldsd 

Cs,(corr 12% CO,) Concentration of particulate collected, grldscf 

17 Cs, .Concentration of particulate collected, g l a d  

Particulate emission rate Ibhr 

dry basis standard conditions (corr to 7% 0,) 

e6 dry basis standard condition (corr to 12% CO,) 

actual conditions 

18 EP 



PARTICULATE CALCULATION EQUATIONS 

100 - %H*O 
4. MI = 

100 

6. Md = (%C02 x 0.44) + (%O, x 0.32) + (%N, + %CO x 028) 

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

P 
13.6 

9. P, = Pb + - 
p, x M, 

10. V, = 5128.8 x C, x (m x 

x 

a .  
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APPENDIX 

COMPUTER 
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FORMS 
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FILE NAME - DARR.Rl 
MCATION - DRYER STACK RUN#-DARRRuNl 

DATE-- SEPTEMBER 9, 1993 
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 (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 H 
8 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)= 

228.475 
269 .I78 
0.970 
0.006 
39.482 
35.749 

27.69 
0.62 

17.0 
1.5 

52.5 
6.5 

81 
1.25 
1.850 
153 

28.92 
28.21 

1.3594 
92.2 

0.84 
60.0 
0.175 
36.0 
36.0 

7.07 

5,185 
36,649 
29,247 
27,355 

PROG.=VER 06/27/89 
09-28-1993 16:07:29 

0.5695 Corr. to 7% 02 L 12% C02 
0.2453 0.8587 1.9627 
0.1830 
57.52 

Particulate Loading - Total Catch Including Impingers 
Particulate Weight (g)= 0.5832 

Particulate Loading; Actual (gr/cu ft)= 0.1875 
Emission Rate (lb/hr)= " 58.90 
Percent Impinger Catch= 2.4 

Particulate Loading, Dry Std. (gr/scf)= 0.2512 0.8794 2.0100 



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

. .  
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FILE NAME - DARR.R1 
RUN # - DARR RUN 1 
LOCATION - DRYER STACK ~~~~~ ~ ~ 

DATE - SEPTEMBER 9, 1993 
PROJECT # - 411922 

* * METRIC UNITS * * 
PROG.=VER 06/27/89 
09-28-1993 16:07:30 

Initial Meter Volume (Cubic Meters)= 
Final Meter Volume (Cublc 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= 
Sampling Time (Minutes)= 
Nozzle Diameter ( m m ) =  
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)= 

6.469 
7.622 
0.970 
0.0002 
1.118 
1.012 

703 
16 

17.0 
1.5 

52.5 
6.5 

27 
31.8 
47.0 
67 

28.92 
28.21 

6.8510 
92.2 

0.84 
60.0 
4.44 
0.914 
0.914 

0.657 

1,580 
1,038 
828 
775 

0.5695 Corr. to 7% 02 & 12% CO2 
562.6 1969.2 4501.0 
419.8 
26.11 

Particulate Loading - Total Catch Including Impingers 
Particulate Weight ( g ) =  0.6 
Particulate Loading, Dry Std. (mg/cu m)= 576.2 
Particulate Loading, Actual (mg/cu m)= 429.9 
Emission Rate (kg/hr)= 26.74 

2016.6 4609.3 

Percent Impinger-Catch=. 2.4 

a 



FILE NAME - DARR.Rl 
RI% # - DARR RUN 1 
LOCATION - DRYER STACK 
DATE - SEPTEMBER 9. 1993 
PROJECT # - 411922 
Point # Delta P 

(in. H20 
1 1.700 
2 1.800 
3 2.000 
4 1.800 

1.800 
1.700 

5 
6 
7 2.100 
8 2.000 
9 1.900 
10 1.800 
11 1.900 
12 1.700 

Delta H 
(in. H20 
1.20 
1.20 
1.30 
1.30 
1.20 
1.10 
1.40 
1.30 
1.30 
1.30 
1.30 
1.10 

PROG.=VER 06/27/89 
09-28-1993 16:07:31 

Stack T Meter T 

154 82 81 
158 81 82 
157 80 80 

(F) In(F) Out(F) 

148 82 80 
150 70 68 
147 72 73 
156 79 80 
150 77 82 
162 89 91 
155 88 88 
153 88 86 
150 87 84 

Fraction Final Wt. Tare Wt. Blank Wt. Net Wt. 

DRY CATCH 
FILTER 

(4) 
0.0000 

30.4202 30.05T1 -0.0006 0.3697 

(9) 
0.0000 

(9) 
0.0000 

(9) 
0.0000 

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

PROBE RINSE 70.0155 69.8159 11O:O 
IMPINGERS 239.8052 239.7896 200.0 0.0137 . 
Probe Rinse Blank (mg/ml)= -0.0020 
Impinger Blank (mg/ml)= 0.0095 

(4) 
0.1998 

(9) (9) (ml) 

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

. : . . .. ... 
.. .. . 
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FILE NAME - DARR.R2 
RUN # - DARR RUN 2 
LOCATION - DRYER STACK 
DATE - SEPTEMBER 9, 1993 
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 (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)= 

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 
09-28-1993 16:08:50 

269.332 
308.597 
0.970 
0.000 
38.087 
34.433 

27.69 
0.62 

17.5 
1.5 

75.5 
9.4 

82 
1.17 
1.758 
168 

28.94 
27.92 

1.3249 
94.6 

0.84 
60.0 

0.175 
36.0 
36.0 

7.07 

5,139 
36,323 
28,332 
25,680 

0.2663 Corr. to 7% 02 L 12% C02 
0.1191 0.4764 0.9528 
0.0842 
26.21 

Particulate Loading - Total Catch Including Impingers 
Particulate Weiqht [q)= 0.2851 
Particulate Loaaing, Dry Std. (gr/scf)= 0.1275 0.5100 1.0201 
Particulate Loading, Actual (gr/cu ft)= 0.0901 
Emission Rate (lb/hr)= - 28.06 
Percent Impinger Catch= 6.6 

a 
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* * METRIC UNITS * 
FILE NAME - DARR.R2 
RUN # - DARR RUN 2 
MCATION - DRYER STACK 
DATE :-SEPTEMBER 9, 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 H 2 0 ) =  

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

Average Meter Temperature (C)= 
Average Delta H (mm H 2 0 ) =  
Average Delta P (mm H 2 0 ) =  
Average Stack Temperature ( C ) =  

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (mm H Z O ) =  
% Isokinetic= 

Pitot coefficienf= 
Sampling Time (Minutes)= 
Nozzle Diameter ( m m ) =  
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)= 

* 
PROG.=VER 06/27/89 
09-28-1993 16:08:51 

7.626 
8.738 
0.970 
0.0000 
1.078 
0.975 

703 
16 

17.5 
1.5 ~~~ 

75.5 
9.4 

28 
29.6 
44.7 

75 

28.94 
27.92 

6.6774 
94.6 

0.84 
60.0 
4.44 
0.914 
0.914 

0.657 

1,566 
1; 029 

802 
727 

Particulate Loading - Front Half 
Farticulate Weight (g)= 0.2663 Corr. to 7% 02 & 12% c02 
Particulate Loading, Dry Std. (mg/cu m)= 273.1 1092.5 2185.0 
Particulate Loading, Actual (mg/cu m)= 193.0 

Particulate Loading - Total Catch Including Impingers 
Emission Rate (kg/hr)= 11.90 

Particulate Weight (g)= 0.3 
Particulate Loading, Dry Std. (mg/cu m)= 292.4 
Particulate Loading, Actual (mg/cu m)= 206.6 
Emission Rate (kg/hr)= 12.74 
Percent Impinger Catch=, 6.6 

1169.6 2339.3 

a 



. . . .  . . . . .  . . .  
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FILe NAME - DARR.R2 ~ ~~ 

RUN-# - DARR RUN 2 
LOCATION - DRYER STACK 

PROG.=VER 06/27/89 
09-28-1993 16:08:52 

DATE - SEPTEMBER 9, 1993 
PROJECT # - 411922 
Point # Delta P Delta H Stack T Meter T 

1 2.000 1.30 172 78 80 
(in. H20) (in. H20) (F) In(F) Out(F) 

2 
3 
4 

2.000 1.30 173 81 82 
1.800 1.20 158 82 81 
1.700 1.20 163 84 83 

5 1.800 1.20 168 84 83 - 
6 
7 
8 

~~ 

1.700 1.20 i57 85 82 
1.600 1.00 168 82 80 
1.700 1.10 174 82 81 . 

9 1.700 1.10 170 82 81 
10 1.700 1.10 166 83 82 
11 1.900 1.30 173 83 81 
12 1.500 0.98 168 84 81 

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

0.0000 DRY CATCH 239.6770 239.6570 200.0000 
FILTER 33.8369 33.6858 -0.0006 0.1517 

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

(9) (9) (9) 

(4) (9) (ml) (9) 
0.1146 PROBE RINSE 70.7191 70.6048 145.0 

IMPINGERS 239.6777 239.6570 200.0 0.0188 
Probe Rinse Blank (mg/ml)= -0.0020 
Impinger Blank (mg/ml)= 0.0095 

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

c 



FILE NAME - DARR.R3 
RUN # - DARRRUN 3 
LOCATION - DRYER STACK 

e 

...__~~ 
DATE - SEPTEMBER 9, 1993 
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 (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 

PROG.=VER 06/27/89 
09-29-1993 10:03:16 

308.738 
347.350 
0.970 
0.000 
37.454 
34.052 

27.69 
0.62 

17.0 
1.0 

79.4 
9.9 

79 
1.11 
1.733 
172 

28.84 
27.77 

1.3155 
94.8 

0.84 
60.0 
0.175 
36.0 
36.0 

Stack Area (Square Feet)= 7.07 

Stack Velocity (Actual, Feet/min)= 5,132 
Flow Rate (Actual, Cubic ft/min)= 36,279 
Flow rate (Standard, Wet, Cubic ft/min)= 28,115 
Flow Rate (Standard, Dry, Cubic ft/min)= 25,333 

Particulate Loading - Front Half 
Particulate Weight (g)= 0.2492 Corr. to 7% 02 & 12% c02 
Particulate Loading, Dry Std. (gr/scf)= 0.1127 0.3945 1.3527 
Particulate Loading, Actual (gr/cu ft)= 0.0787 
Emission Rate (lb/hr)= 24.47 

Particulate Loading - Total Catch Including Impingers 
Particulate Weight (g)= 0.3795 
Particulate Loading, Dry Std. (gr/scf)= 0.1716 0.6006 2.0593 

Emission Rate (lb/hr)= 37.26 
Particulate Loading, Actual (gr/cu ft)= 0.1198 

Percent Impinger Catch= 34.3 

e 



* * METRIC UNITS * * e FILE NAME - DARR.R3 
RUN # - DARR RUN 3 
MCATION - DRYER STACK ~ ~ _ . ~  
DATE - SEPTEMBER 9, 1993 
PROJECT # - 411922 
Initial Meter Volume (Cubic Meters)= 
Final Meter Volume (Cublc Meters)= 
M e t e r  Factor= ._- _ _ _  - - - - - - 
Final Leak Rate (cu m/min)= 
Net Meter Volume (Cubic Meters)= 
Sas Volume (Dry Standard Cublc Meters)= 

Barometric Pressure (mm Hg)= 
Static Pressure (mm H 2 0 ) =  

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

Average Meter Temperature IC)= 
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 H 2 0 ) =  
% Isokinetic= 

Pitot coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter ( m m ) =  
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)= 

8.742 
9.836 
0.970 
0.0000 
1.061 
0.964 

703 
16 

17.0 
1.0 

79.4 
9.9 

26 
28.3 
44.0 

78 

28.84 
27.77 

6.6301 
94.8 

0.84 
60.0 
4.44 
0.914 
0.914 

0.657 

1,564 
1,027 
796 
717 

PROG.=VER 06/27/89 
09-29-1993 10:03:16 

0.2492 Corr. to 7% 02 & 12% co2 
258.5 904.7 3102.0 
180.4 
11.11 

Particulate Loading - Total Catch Including Impingers 
Particulate Weight ( g ) =  0.4 

Particulate Loading, Actual (mg/cu m)= 274.7 
Emission Rate (kg/hr)= 16.91 

Particulate Loading, Dry Std. (mg/cu m)= 393.5 

Percent Impinger Catch=, 34.3 

1377.4 4722.5 

e 



e 

a 

FILE NAME - DARR.R3 
RUN Q - DARR RUN 3 
~ ~. 
LOCATION- - DRYER STACK 
DATE - SEPTEMBER 9, 1993 
PROJECT # - 411922 
Point # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

Delta P 
(in. H20) . ~~ 

1.500 
1.700 
1.700 
1.900 
1.700 
1.600 
2.000 
1.900 
1.800 
1.700 
1.700 
1.600 

Delta H 
(in. HZO) 
0.97 
1.10 
1.10 
1.20 
1.10 
1.00 
1.30 
1.30 
1.20 
1.00 
1.10 
1.00 

Stack 
(F) 

168 
170 
168 
176 
169 
172 
174 
171 
176 
176 
171 
168 

T Meter T 

77 77 
In(F) Out(F) 

79 78 
ai 79 
81 78 
81 79 
81 79 
79 78 
78 78 . -  .~ 
79 78 
79 78 
79 78 
80 78 

PROG.=VER 06/27/89 
09-29-1993 10:03:17 

Fraction Final Wt. Tare Wt. Blank Wt. Net Wt. 
(4) 
0.0000 DRY CATCH 0.0000 

FILTER 31.5864 31.4608 -0.0006 0.1262 

(9) 
0.0000 

(9) 
0.0000 

(9) 

. .  . . . .  . .  . . .  . : . .  . .  . .  :.:..: .... : . . ~ . . .  .. :.. . .. . .... . . . .  .. . : .. 

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

0.1231 PROBE RINSE 74.2020 74.0792 120.0 
IMF'INGERS 281.6969 281.5648 200.0 0.1302 
Probe Rinse Blank (mg/ml)= -0.0020 
Impinger Blank (mg/ml)= 0.0095 

(9) ts) (9) (ml) 

a 



APPENDIX C 

PARTICULATE FIELD DATA FORMS 

x 



TRAVERSE POINT LOCATIONS 

PROJECTNO. 4!uf21 
n ) \ I d {  

- - I  a PLLNT 
DATE 

SI\VPLINC LOCATION bWQi <f4 
INSIDE OF FAR WALL TO < 9  OUTSIDE OF NIPPLE ( D i s m c c  A) 

3 
36 

INSU)E Of NtXt WALL TO 
OUTSIDE Of NIPPLE (Dirbncc B) 

STACK I.D. (Dbmce A - DLrt;locc B) 

8-T UPSTG3.M DISTURBI\YCE (in.) 7 
NEAREST DOWSTREAM DISTURBAVCE (In) 

OPEUTOR DRAWISG O f  STACK 

TRkVXRSE 
POIXT 

NUMBER 

5 

10 

11 

12 

I 

FRACTION 
OF STACK 1.D. STACK I.D. 

TRAVERSE POINT LOCATION 
FROM OUTSIDE Of NIPPLE 
(SUM OF COLUMNS 4 J I  j) 

PRODUCT OF 
COLUMNS 2 AVD 3 DISTANCE B 

i 

Reriewed by: Dulc: 



PROJECT NO. 

PLtVT 4ldA 
e DATE 7-9-43 

LOCATION CK 
STACK1.D. 

BAROMEIER PRESSURE LV. Hg 

'3 6 
2 7 1  6 9 

SITE TO B ~ O .  ELRIATION (n.) a- 
CORRECTED BARO. PRESSURE ??A? 

'' TEMPEPATUREMETERNO. 

THERMOCOL'PLE I.D. S O .  ~ @ * ?  
PITOT (Cp) I gq 
OPERtTORS 

STACK GAUGE PRESSURE (In. H,O) I SCHEMATIC OF TRLVERSE POINT LAYOLT 

FINAL PITOT LEAK C K  AT > 3  H:O 

x C.mni",,: I I 

Rcrirwcd by: Dale: 



11635 w 83RD TERRACE 
Lenexa,Kansas 66215 

(913) 492-1613 
FAX: (913) 452-1012 

’ PROJECT LEADER 

CONSOLE OPERATOR $, [&hd 
LAB PERSON P P M  

SUPPORT PERSONNEL 

METERNO. 7- ASSUMED MOISTURE /5 5% 

UMBIUCAUSAMPLER H O O t c w L  METER AH @ 

mmuw CORD I.D. NO. 50 ’ METER CORRECTION FACTOR 976 
A 70? 

BAROMETRIC PRESSURE .7-7~ b 9 in H~ 
/ OVEN BOX NO. 

PROBE NO. ?--/ STATIC PRESSURE. I d  ‘t in H,O 

PROBE LENGTH 6t TYPE 7’511 RECORD DATA EVERY < MIN 

7 
5 3  

B PITOTNO. 17” PITOT COEFFIUENI / gf in ilJ.;.l. /q &+-/ 
THERMOCOUPLE 19. N O . 7 1  NOZZLE DIAhiETER P /?$ 

@OZZLENO. (?7? STACK AXIS #1 36 
NOZZLE TYPE I O  STACK AXIS #2. 34 scHmmc OF ?~AYERSE 

POINT LAYOU? 

. .  
-. . . ... . .. . -. 





11635 W 83RD TERFUCE 

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

Lenexa, Kana& 66215 

PROJECT NO. ' ' P R O J E a  LEADER 

RLTN NO. "z, ' CONSOLE OPERATOR kdhd 
LAB PERSON B, LJAd 

SUPPORT P W O N N f L  - 

UMBIUCNJSAMT'LER H O O K W L  METER aH @ 

OVEN BOX NO. 

PROBE NO. 3 1)  STAnCPRESSURE (12 in H,O 

PROBE LENGTH &TYPE 3 '55 RECORD DATA EVERY < MIN 

BAROMETRJCPRESSURE ~ 2 6 P  i n ~ g  
/ 

I' 
PITOT NO. / 7 PITOT COEFFICIENT I 8 
THERMOCOUPLE 19. NO. T,/ NO- D W T E R  I /  75 in 

STACK A X S  #l 3c 
SCHEbL4TIC OF TRAVERSE 

POINT LAYOUT 
STACK A X I S  P2 36 

z b j  332 
30 7 3 1  577 

INIlLU MPFeR VOLUME 

P I M .  MEIER VOLUME 

RECOVERY DATA 

COMMENTS: 
REVIEWED B Y  

- . ... . . 



I t 4- 
I 

4- 



116s w 83RD TERRACE 

(9U) 492-1613 
Lenexa,Kansas 66215 

FAX: (913) 492-1012 

30% 7 3 8  

. 3 +, 350 
l M l W " E R V O L U M E  

P I W  MErER VOLUME 

. .  
RECOVERY DATA 

REVIEWED B Y  .. . .  

.'\ . .  .. . . . . 



. .  .. 

1 . .  . - -.. .,, . . . .  . .  



APPENDIX 

LABORATORY AND ANALYSIS F O W S  

e 



11635 WEST 83RD TERRACE 
LENEXAKS 66214 

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



Project No.: 
Filter Type and Size: 

" Balance Check 

Anabrst: [&L 
grams Weight Unit: 

- 5€ 5 2 )  

28. D 002- .?u 0 0 8  0 36. - 3  

Weight Valuefg) 

Initial Check(g) 

I 

x 

I 

c 

1 I I I I 

I 



- . . ..- . . . . , . , .  . .  , . . .  . .  I . . .. ...+ ..7:.: ... .-. . . .  :... .i . _..: ..i :.:,.::, ..: ... . . . .. 

. .  -.., . . .  

c 



. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . .  -. 

. . . . . . .  . . .  . . . . . .  . . . . . .  . . . . . . .  , .. , . .  . .  . .  . .  . .  
~ . . . .  

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

. .  
: .  . . .  
. . . .  v 

. . .  Weight Unit: . . .  

/ . .  
. .  . . .  

. .  
L D e s i c c a t e  24 hours/6.hours,between weighings 
.- 'OvenTreated . 

O t h e r  



Project No.: 

Beaker Size: ' /-A 4 . 

.PLuaiyst= . h  
~ 

grams Weight'UZ: 



Weight 

Initial 
Vd==(g) 

- Chcck(g) 

73 

78. Llaz7D 

Time (24 hr): /ggg  
Be&er 

No. Weigh No. Weigh No.- We@ KO.- Aver2ge nl. 

E - 2 L - I  7 6 .  4 7 Y F  76. Y7fd I /  a L 7(?, p 1 5  7 I 7 P , L J / s r  I 
3 70. 7 / q  ?/ I I 70, 7 / f /  I I  
f 7 c / .  >A? I l 74 :2&7 l l  

I 
I I l l  

I 

I I 
I -  I 
I I I 
I I I 
I 
I I 
I I I 

~ 

* 

I I 
I 

I 



ha lys t :  

()kerSize: /sa 

Weight Value&) 7a 

gr- Weight Unit: 



Beaker Treatment: 

Other 
X D e s i c c a t e  24 hours/6 h'burs between weighins ' 

- - 



APPENDIX E 

PRETEST CALIBRATIONS 

c 



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

. .  . .. . 
. .  

. .  

Date 

. .  

Fj4- 9 3  

. . 

Barometer Number */ 
Ambient Tem~eralure 

Reference Barometer R e a d i  

Difference ,or; 

n/w 

I Acceptance Criteria: Difference s 0.1 inch 





CONSOLE CALIBRATION 
Project 411775 orifice number 2 

Operator RIGDON Previous Y factor .990 
Date AUG 31 93 Orifice K factor -5312 

Console Number 2 

' Run1 * R u n 2  * 

Final DGM Volume * 110.360 114.070 
Inital DGM Volume ' 106.800 110.500 ' 
Net DGM Volume (Vm) - 3.560 * 3.570 ' 

EEEEE*EEEEEEEEEEE*EEEEEEEEEEEEEEEEEEEEEEEEEEEEE~ 

In/Out DGM Temp. 
Inlet Dea. F 

. 
- 
initial * 69.0 . 71.0 ' 
final 71.0 74.0 * 

Outlet Deg. F 
initial 67.0 ' 68.0 
final 

Avg. DGM Temp Deg. F 
Timet sec. 
Orifice DH, in. H20 
Baro. Press., in. Hg 
Room temp., Deg. F 

initial 
final 

Ava.Room TemD. 

68.0  
68.8 

300.0 
1.50 

28.85 

68.0 - 
68.0 a 

68.0 a 

. 69.0 
70.5 . ~ ~~~ 

300.0 * 
1.50 ' 

28.85 

68.0 
68.0 
68.0 e 

Vcr (std) 
Vm Istd) 

3.335 - 3.335 
3.440 3.438 ~~~~~ 

D .970 .970 
1.714 1.699 

Y~ ~Ficto; 
Delta H@ 

Average Y 
Average Delta H@ 

.970 
1.707 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

+/- 2% criteria e 

Percent of Avg Y -02 - 
e PASS 

+/- 5% critc 
Percent of f 

CONSOLE CALIBRATION 

e 

GRC 6/8/90 

Pro j ect 411775 orifice number 2 
Date AUG 31 93 Orifice K factor .5312 
operator RIGDON Previous Y factor .990 
console Number 2 



. ... . ... 

GRC 6/11/90 
ORFICE BRACKETING 

Project 962002 Bracket Orfices: 
Date AUG 31 93 Orifice No. 1 4. 
Operator FUGDON Orifice N O . l  K factor . 
Orfice Number 2 Orifice No. 2 7. 
Orfice Y factor .97 Orifice N 0 . 2  K factor . 

* Orfice-#l - Orfice #2 e 

Final DGM Volume - 116.780 - 121.490 * 

EEEEEEEEEEEEEEEEEEE~EEEEEEEEEEEEEEEEEEEEEEEEEEEE 

. 
Inital DGM Volume ' 114.600 . 117.200 
Net DGM Volume (Vm) 2.180 - 4.290 . 

In/OUt DGM Temp. 
Inlet 

initial * 74.0 77.0 - 
74.0 - 74.0 * 

74.0 - 
initial * 69.0 69.0 * 

0 

final * 
Outlet 

final ' 69.0 69.0 
Avu. DGM TemD 71.5 77.7 * ~ . 

300.0 300.0 a Time, sec. 
orifice DH, in. H20 * .58 - 2.25 e 

< 

Baro. Press., in. Hg 28.85 - 28.85 - 
Room temD.. Deq. F - .  

initial * 72.0 72.0 
final 72.0 - 72.0 ' 

A v g .  Room Temp. 72.0 * 72.0 ' 
Pump Vacuum, in. Hg 15 15 ' 

0 

EEEEEEEEEEEEEEEEEEEEEEeEEEEEEEEEEEEEEEEEEEEgEEEE 
0 

Vcr (std) 2.001 * 4.006 a 

Vm (std) 2.090 4.125 
Y Factor (brackets) -957 -971 e 

?i?EE&eEEEEEEeEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

+/- 2% criteria * 
Percent of Y 1.33 .10 

c 

. PASS PASS . 

x 



... . .  

. . . .  

. . .  . . .  
. .  

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

. . . .  . . .  . . .  . . . .  . .  , .  
. . . .  . . .  

. .  
. . . . . .  . .  

c 



a 

a 

.. 
. .L. 



TYPE S PITOT TUBE 
CALIBRATION 

cahirator: f i r  &Jd Project no.: 

Probe no.: 7-/ - Date: < .. P 3 - 

'itot Tube Assembly Level? 

'itot Tube Openiiigs Damaged? Y/@ of yes &plain below) 

XI  ,/ ( < l o o )  B ' / r , , O  (4") 

s / 0 (<lo-)  8' / ( C Y )  

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

Z = A s i n Y  t o&l in. (<US in.) 

W = A s i n O  r o/ b in. (CU32  in.) 

P' I 4 )Io in. P' 470 in. 

DT = I 3 %5 in. - 
Calibration Required? Y /@ (If yes explain be!ow) 

Comments: - 

x 



APPENDIX F 

POSTTEST CALIBRATIONS 

c 

c 

e 



.. 

. .  . -  
. !  ..  

. .  . .  
~. .. ..,. . . . . .  . . . .  





i 

I . .  . .  

. .  . . . .  . 

'"1 

... : 
,.: . . ,. 



L? 

\ 
6s. 

. .  

. .  . .  . 



e 

B&mderNumber 

e 

-+f 

. .  
. .  . .  . .  . .., . , . . .  . . .  .... . 

. -  . .. . .  

Ambient T e m ~ ~ a h l r e  

. . 
I' 

9.3 

Bammder R e a d i  

R e f ~ e ~ n c e  Barometer Readw 

Difference 

a m  
2 9B4 

134 
Acceptance Criteria: Difference 5 0.1 inch 

a 

x 



r . .  
' ... 

I 2 

c 

: .. 

.. 



CONSOLE CALIBRATION 
Proi ect 

.:$ator 
Console Number 

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

In/Out DGM Temp. 
Inlet Deg. F 

initial 
final 

Outlet Deq. F 
initial 
final 

Avg. 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. . Hg 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 Y 

CONSOLE CALIBRATION 
Project 
Date 

console Number 
operator I 

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 
78.0 
78.0 

15 

3.338 
3.433 
.972 

1.711 

.970 
1.701 

.26 
PASS 

c 

-02 
PASS 

411775 
SEPT 16 93 
RIGDON 

2 

RUN 1 

Orifice number 2 
Orifice X 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 



1 

. .  

., :. . . .  



OWICE BRACKETING 
Project e Date 
ODerator 

~ ~ _ _  
orfice Number 
orfice Y factor 

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

In/Out DGM Temp. 
Inlet 

Outlet 

initial 
final 

initial 
final 

Avg. DGM Temp 
Time, sec. 
Orifice DH. in. H20 

- 

~ 

Baro. Press., in. Hg 
Room temp., Deg. F 

initial 
final 

Avg. Room Temp. 
Pump Vacuum, in. Hg 

Vcr (stdl 
Vm (std). 
Y Factor (brackets) 

+/- 2% criteria 
Percent of Y 

ORFICE BRACKETING 
Project 
Date 
Operator 
Orfice Number 
orfice Y factor 

0 Final DGM volume 
Inital DGM Volume 

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

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

ORFICE #1 

361.400 
359.200 

2.200 

79.0 
80.0 

78.0 
79.0 
79.0 
300.0 

.58 
29.15 

78.0 
78.0 
78.0 

16 

2.010 
2.102 
.956 

ORFICE #2 

366.630 
362.300 
4.330 

80.0 
80.0 

79.0 
79.0 
79.5 
300.0 
2.25 

29.15 

78.0 
78.0 
78.0 

15 

0 
4.025 
4.150 
.970 

1.41 -03 
PASS PASS 

e 

GRC 9/13/93 

962002 Bracket Orfices: 
SEPT 16 93 Orifice No. 1 4.0000 

2 Orifice No. 2 7 .OOOO 
RIGDON Orifice N0.1 K factor -3199 

.97 Orifice N0.2 K factor -6405 

OWICE #1 ORFICE #2 

361.400 366.630 
359.200 362.300 



. .  

a 

e 

e 

:. . 
. .I 

c 

H 

11 
. .  . :  . . .  , .  . . ... ' .  . . .  

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



._ - . .  . .  

- 
Caliirator: R; A Project no.: 

Date: /D -"/ - 7 -  Probe no.: 111 1.7 
- 

...... - - L . 
..... 

..: >.::.;:,- I _ . :  
, .~ ,;-- :.- -.., .- . --- - '.' 

': ' -.-- ; .i- ...- ._ 
... .- . ., , c - . -._ 

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

2 

... .. . .  
. -  . - 

. . . . .  

c ,  1 

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

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

'. . .  

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

. .  . .  

. . . . . . . . .  .... - . . I  

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

. .  
. .  

... ... TYPESPlTOTTUBE . .  
. .- 

' CALIBRATION 

Jitot Tube Assembly Level? Bl N 

=' / 0(<100) B' O ( 4 0 )  

?itot Tube Openings Damaged? Y /@ (If yes explain below) 

d 1 0 ( < l o o )  8' / (4") 

O =  ,/ A =  I 9m in. Y =  / 
Z = A s i n Y  ,0/6 in. (<V8 in.) 

W = A sin 0 .. && in. (<V32 in.) 

P' ,927 in. P' y.ro in. 

DT = 35% in. 

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

Comments: 

" 



a 

e 

PI 

m m 
0 
4 
.4 

3 

0 
0 
r( 

I f 
0 
U 
-e 
- 
k 
D 

0 
U 
c 

. .  

. ’! 
. .  

. .  .. ., , . . .  



h 
\ 
‘i- 



. .  

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

. .  . .  ., . . . .  . .  





APPENDIX G 

PROCESS DATA 

a 

c 



. .  . .  . . . . .  . . . . . . . ,  .. . . ' .  ' . . .  
. . .  . .  .~ . .. . . .  

. . .  

. .  . .  
. .  

. . .  . . ;  
. . .  

. .  . , . . .  . .  1 -  . .  

' 

... I 

MaSinlmn Continnous prapss Weight 
(Msnofaerorrr's Rating) 1 

I n 
~ 

Historical Average Prrress Weight //?' na (3 

R q c l i i  Capability 

.. 

Historical M.axirnmn Rocsss Weight 

/ 

Type and Sources of Fuels Normally Burned 

Approximate Quantities of Each of Above Fuels 
Bnrneed Annoally 

Process Weight (dry) lbslhr 

I Process Data During Run (Averaged) I . 
Percent Moistnre /& P,/C ,/' 8 

,I c 5% 

process Weight (wet) 

How Process Weight Determined 

Yes KO 

Ibslhr 

Averages of operating data taken during actual test run, unless requerted othenvise 



a 

0 

........ 
~ 

~- .......... . 

................ . . . . . . . .  
c. '., 

(3 - . 
b--  !+ 

.. ... 




