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PREFACE 

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

Shofstall Alfalfa Facility in Odessa, Nebraska on September 2,1993. Any questions concerning this report 

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

AirSoyrce Technologjes 

Blane Wood 
Project Manage1 GenGal Manager 

Date: October 15,1993 



SECTION 1 

INTRODUCTION 

A stack test was conducted by AirSource Technologies on the Shofstall Alfalfa, alfalfa dehydration plant in 

Odessa, Nebraska on September 2, 1993. 

The AirSource Technologies personnel who conducted the test were: h4r. Blane Wood, Project Manager 

and Mr. Tim Titus, Environmental Scientist. 

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 



SECTION 2 

SUMMARY OF RESULTS 

The ffisults of the particulate emissions are: 46.21 lb.hr, 36.26 lbbr, and 29.93 l b h  for Runs 1 , 2  and 3 

respectively. 

The sampling and particulate results are shown in Table 1. 



Table 1 

Shofstall Alfalfa 
Odessa, Nebraska 

SUMMARY OF SAMPLING AND PART 

Parameters Unit of I Measure 

Particulate Emissions 
Front Half gldscf  

Unmrrected gr/dsd 
Corrected to 7% 0, gridsd 
Emission Rate Ib/hr 
Weight grams 

Isokinetics % 

Stack Flow Rate 
Achlal actin 
Standard Conditions dscfm 
Velocity Wmin. 

Sampling Volume dscf 

Avg. AP inches HIO 
Avg. AH inches H,O 

Sampling Results 

Avg. Stack Temperature "F 

Avg. Meter Temperature 'F 
Oxygen, Orsat % 
Carbon Dioxide, Orsat % 
Static Pressure inches H,O 
Moisture Collected ml 
Moisture % HIO 
Sampling Time min. 

Run 1 

0.1091 
0.4362 
0.8725 
46.21 
0.2680 

91.7 

77,333 
49,442 
6,154 

37.841 
178 
2.413 
1.4 
69 
17.5 
15 
0.85 
164.5 
17.0 
60 

Run 2 

0.0877 
0.3071 
0.7018 
36.26 
0.2135 

93.1 

78,339 
48234 
6234 

37.478 
190 
2.413 
1.39 
72 
17.0 
1.5 
0.85 
180.9 
18.5 
60 

Run 3 

0.W39 
0.2586 
0.5910 
29.93 
0.1788 

94.5 

79,515 
47277 
6,328 

37.278 
202 
2.429 
1.39 
79 
17.0 
1.5 
0.85 
197.5 
20.0 
60 



SECTION 3 

PROCESS OPERATION 

The alfalfa dehydration plant operates a Heil 105 triple pass dryer. The control equipment used are a 2- 

Kise CK-126 cyclone and a single compartment baghouse. 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 collected 

during the tests. 



e Table 2 
SUMMARY OF RESULTS 

Process Data 
I I 

Historical Average Process Weight (@ 30% moisture) 26,aoO l b k  

Historical Maximum Process Weight [@ 30% moisture) 32,000 Ibhr I 

Number of Baes 

II Clean O c l e  I 3 minutes II 
144 

11 Fan Rated H.P. I 100 H.P. II 

Diameter 

AP 

I1 11 Cyclone - 2-Kire CK-126 

105 h. 

3 in. H1O 

Fan Rated H.P. 125 

e 



a 

e 
1200 

12:15 

1230 

12:45 

1300 

Table3 
PROCESS DATA 

7.5 2.2 33 

7.0 2.0 

7.0 2.4 

7.1 2.3 

1.3 2.3 33 

x 



SECTION 4 

SAMPLING AND ANALYTICAL PROCDURES 

Partlculates 

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

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

done according to EPA Method 5 recovery procedures. 

Figure 1 shows a schematic of the sampling train. 

Figure 2 shows a schematic of the stack and traverse locations. 





Stack dimensions - Shofstall Alfalfa 

Inside diameter 48" 
Ponlengtb 4" 

Sampling Port Location 

3 Diameters upstream from disturbance 
2 Diameters downstream from disturbanoe 

U 

Traverse Point Locations 
(Excluding Pon Length) 

1. 1.0" I. 30.9" 
2. 3.Zn 8. 36" 
3. 5.7" 9. 395" 
4. 8.5" 10. 42.3" 
5. 12.0" 11. 44.8- 
6 .  17.1" 12. 41" 

Figure 2 



APPENDIX A 

EXAMPLE CALCULATIONS 



NOMENCLATURE 

Equation 
- No. 

1 Vi 
Vf 
Vm 

2 Pb 
AH.". 
Tm., 
V m ,  

VWd 
3 VlC 

4 

5 

7 

8 

9 

10 

11 

12 

13 

14 

% H,O 

Mf 

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

Ms 

6i 
Dn 
AFJS 

Ts 
Vm, 

Ps 
pg 
APSw, 
Ts, 
v s  

% I  

ID 
As 

Qs 

m. 
ad 

e 

Descrintion 

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  
dcf 

in. Hg 
in. H,O 
'F 
dscf 
grams 
ft' 

Ibilb-mole 

Ibfib-mole 

minutes 
inches 
in. H,O 
"F 
ft' 

in. Hg 
in. H20 
in. H20 
*F 

minutes 
fpm 

inches 
in' 

dscfm 



15 cS,(mrr 7% 0,) Concentration of particulate collected, grldsd 

cS,(mrr 12% CO,) Concentrationof particulate collected, grldscf 

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

dry basis standard condition (mrr to 12% CO,) 

11 Concentration of particulate collected, glad 
actual mnditions 

18 EP Particulate emission rate Iblhr 

” 



~~ 

1. 

a 
2. 

3. 

4. 

5. 

6. 

7. 

a 
8. 

9. 

PARTICULATE CALCULATION EQUATIONS 

v, = y, - v, 

VKotd, = O.O471(V,J 

100 - %H,O 
100 

M, = 

Md = (%CO, x 0.44) + (%02 x 0.32) + (%N, + %CO x 028) 

P 
13.6 

P, = Pb + - 



a 
12. A, = n (Tr 

a 

x 



APPENDIX B 

COMPUTER FORMS 

c 

e 



. . . . . .  

PILE NAME - 0DESSA.Rl 
RUN-# - 0DESSA.Rl 
LOCATION - DRYER STACK 
DATE - SEPTEMBER 2 .  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 Cublc Feet)= 

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

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

Averaae Meter Temuerature (F)= . .  
Averase Delta H ( i n  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)= 

0 
~~ 

Circular Stack' 
Stack Area (Square Feet)= 

741.000 
780.938 

1.019 
0.002 
40.697 
37.841 

27.79 
0.85 

17.5 
1.5 

164.5 
17.0 

69 
1.40 

2.413 
178 

28.94 
27.08 

1.5530 
91.7 

0.84 
60.0 

0.179 
48.0 
48.0 

12.57 

PROG.=VER 06/27/89 
09-29-1993 09:33:05 

Stack Velocity (Actual, Feet/min)= 6,154 

Flow rate (Standard, Wet, Cubic ft/min)= 59,566 
.~.  . Flow Rate (Standard, Dry, Cubic ft/min)= 49,442 

Flow Rate (Actual, Cubic ft/min)= 77,333 

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

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

Particulate Weight (g)= 0.2680 Con. to 7% 02 & 12% c02 
. . .  Particulate Loadina. Drv Std. Iar/scf)= 0.1091 0.4362 0.8725 . _  I 

Particulate Loading; Actual (gr/cu ftj= 0.0697 
Emission Rate (lb/hr)= 46.21 

Particulate Loading - Total Catch Including Impingers 
Particulate Weight (g)= 0.2764 
Particulate Loading, Dry Std. (gr/scf)= 0.1125 
Particulate Loading, Actual (gr/cu ft)= 0.0719 
Emission Rate (lb/hr)= 47.66 
Percent Impinger Catch= 3.0 

0.4499 0.8998 

a 



* * METRIC UNITS * * 
FILE NAME - 0DESSA.Rl 
~ ~- 
RUN # - ODESSATR~ 
LOCATION - DRYER STACK 
DATE - SEPTEMBER 2 ,  1 9 9 3  
PROJECT # - 411922 

PROG.=VER 06/27/89 
09-29-1993 09:33:06  

Initial Meter Volume (cubic Meters)= 2 0 . 9 8 2  

Meter Factor= 1 . 0 1 9  
Final Leak Rate (cu m/min)= 0.0001 

Final Meter Volume (Cubic Meters)= 2 2 . 1 1 3  

Net Meter volume (Cubic Meters)= 1 . 1 5 2  
Gas Volume (Dry Standard Cubic Meters)= 1 . 0 7 2  

Barometric Pressure (mm Hg)= 7 0 6  
Static Pressure (mm H20)= 22 

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

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

1 7 . 5  
1 . 5  

1 6 4 . 5  
1 7 . 0  

2 1  
3 5 . 7  
6 1 . 3  

AveraGe Stack Terhperature (c)= 8 1  

Dry Molecular Weight= 2 8 . 9 4  
Wet Molecular Weight= 2 7 . 0 8  

Average Square Root of Delta P (mm H20)= 7 . 8 2 6 8  
% Isokinetic= 9 1 . 7  

Pitot coefficient= 0 . 8 4  
Sampling Time (Minutes)= 60.0 
Nozzle Diameter (mm)= 4 . 5 5  
Stack Axis #1 (Meters)= 1 . 2 1 9  
Stack Axis # 2  (Meters)= 1 . 2 1 9  
Circular Stack 
Stack Area (Square Meters)= 1 . 1 6 7  

Stack Velocity (Actual, m/min)= 1 , 8 7 6  

Flow rate (Standard, Wet, Cubic m/min)= 1 , 6 8 7  

Particulate Loading - Front H a l f  

Particulate Weight (g)= 0 . 2 6 8 0  Corr. to 7% 0 2  & 12% Co2 
Particulate Loading, Dry Std. (mg/cu m)= 2 5 0 . 1  1 0 0 0 . 4  2000.7  
Particulate Loading, Actual (mg/cu m)= 1 5 9 . 8  

Particulate Loading - Total Catch Including Impingers 

Flow rate (Actual, Cubic m/min)= 2 , 1 9 0  

......................... Flow rate (Standard, Dry, Cubic m/min)= 1 , 4 0 0  
. .  '.. ... . . .  ............ .,:_ . .:.~.~ ......... . :. . .  

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

Emission Rate (kg/hr)= 2 0 . 9 8  

Particulate Weight (g)= 0 . 3  
Particulate Loading, Dry Std. (mg/cu m)= 2 5 7 . 9  
Particulate Loading, Actual (mg/cu m)= 1 6 4 . 8  
Emission Rate (kq/hrl= 2 1 . 6 4  
Percent Impinger-Catch=, 3 . 0  

1 0 3 1 . 7  2 0 6 3 . 5  



FILE NAME - 0DESSA.Rl 
MCATION - DRYER STACK 
DATE - SEPTEMBER 2,  1993 
PROJECT # - 411922 

RUN # - ODESSA-R1 

a 

Point # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10  
11 
1 2  
1 3  
1 4  
1 5  
16 
17 
18 
19  
20 
21 
22 
23 
24 

Fraction 

DRY CATCH 
FILTER 

Fraction 

Delta P Delta H Stack T Meter T 
(in. H20) (in. H20) (F) In(F) Out(F) 

2.300 1 .30  177 66 66  
1 .40  173  67 66  2.400 

2.400 
2.400 
2.500 
2.500 
2.400 
2.500 
2.400 
2.400 
2.300 
2.300 
2.300 
2.300 
2.400 
2.500 
2.500 
2.500 
2.400 
2.600 
2.500 
2.400 
2.300 
2.400 

i . 4 0  177 
1 .40  176 
1.45 178 
1 .45  177 
1 .40  177 
1 .45  175 
1 .40  175 
1.40 176 
1 .35  177 
1 .35  177 
1 .35  177 
1 .35  178 
1 .40  180 
1.45 1 8 1  
1 .45  182 
1 .45  182 
1 .40  179 
1 .50  180 
1.45 180 
1 .40  180 
1 .35  180 
1 .40  181  

Final Wt. Tare Wt 
(4) 

0.0000 
33.5650 33.5089 

(4) 
0.0000 

67 66  
68 67 
68 67 
69 67 
69 67  
70 68 
70 68 
70 68 
70 69 
70 68 
70 68  
7 1  68  
7 1  68 
72 68 
72 69  
72 69  
73 69 
73 69 
73 69 ~~ .. 
73  68  
73 69  
73 69 

PROG.=VER 06/27/89 
09-29-1993 09:33:06 

Blank Wt. Net Wt. 
(9) 

0.0000 
-0.0003 0.0564 

(4) 
0.0000 

Final Wt. Tare Wt. V o l .  Net Wt. 
(4) 

0.2116 
0.0084 

(4) (4) (ml) 
... PROBE RINSE 63.5033 63.2907 130.0 

. .  IMPINGERS 240.9925 240.9822 200.0 ' . :: ...:.. :..,~,. . . .  . . . : .... 
: .. . ... ,., . . .  . .. 

. . . .  . . .. ..Probe Rinse Blank (mg/ml)= 0.0080 High Acetone Blank - Limit .0079 
" Impinger Blank (mg/ml)= 0.0095 

a 



e 

a 

PROG.=VER 06/27/89 
09-28-1993 16:00:46 

FILE NAME - ODESSA.R2 
RUN # - ODESSA.R2 
LOCATION - DRYER STACK 
DATE - SEPTEMBER 2, 1993 
PROJECT # - 411922 
Initial Meter Volume (Cubic Feet)= 782.453 
Final Meter Volume (Cublc Feet)= 822.238 
Meter Factor= 1.019 
Final Leak Rate (cu ft/min)= 0.002 

Gas volume (Dry Standard Cublc Feet)= 37.478 
Net Meter Volume (Cublc Feet)= 40.541 

Barometric Pressure (in Hg)= 27.79 
Static Pressure (Inches H20)= 0.85 

Percent Oxygen= 17.0 
Percent Carbon Dioxide= 1.5 

Percent Water= 18.5 

Average Meter Temperature (F)= 72 
Average Delta H (In H20)= 1.39 
Average Delta P (in HZO)= 2.413 

Dry Molecular Weight= 28.92 
Wet Molecular Weight= 26.90 I 

Average Square Root of Delta P (in H20)= 1.5530 
% Isokinetic= 93.1 

Pitot coefficient= 0.84 
Sampling Time (Minutes)= 60.0 

Stack Axis #1 (Inches)= 48.0 
Stack Axis #2 (Inches)= 48.0 
Circular Stack 
Stack Area (Square Feet)= 12.57 

Stack Velocity (Actual, Feet/min)= 6,234 

Flow rate (Standard, Wet, Cubic ft/min)= 59,200 
Flow Rate (Standard, Dry, Cubic ft/min)= 48,234 

Moisture Collected (ml)= 180.9 

Average Stack Temperature (F)= 190 

Nozzle Diameter (Inches)= 0.179 

Flow Rate (Actual, cubic ft/min)= 78.339 
. : 
: ~ . . .  . . .  .. .. . . . . . .~ . .. .. . .  . . .  . . . . . .. . . . . . .: 

... . .  . . . .  .Particulate Loading - Front Half 
Particulate Weight ( g ) =  0.2135 Corr. to 7% 02 & 12% co2 
Particulate Loading, Dry Std. (gr/scf)= 0.0877 0.3071 0.7318 
Particulate Loading, Actual (gr/cu ft)= 0.0540 
Emission Rate (lb/hr)= 36.26 

Particulate Loading - Total Catch Including Impingers 
Particulate Weisht (q)= 0.2213 .- .  
Particulate Loaaing , Dry Std. (gr/scf ) = 0.0909 

Emission Rate (lb/hr)= 37.59 
Percent Impinger Catch= 3.5 

Particulate Loading, Actual (gr/cu ft)= 0.0560 
0.3183 0.7275 

e 



* * METRIC UNITS * * 
FILE NAME - ODESSA.R2 
RUN # - ODESSA-RZ 
LOCATION - DRYER STACK 
DATE-: SEPTEMBER 2 ,  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 Meteys)= 
Gas Volume (Dry Standard Cublc 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 (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)= 

22.156 
23.282 
1.019 
0.0001 ~~ 

1.148 
1.061 

706 
2 2  

17.0 
1.5 

180.9 
18.5 

2 2  
3573 
61.3 
88 

28.92 
26.90 

7.8267 
93.1 

0.84 
60.0 
4.55 
1.219 
1.219 

1.167 

1,900 
2,218 
1,676 
1,366 

PROG.=VF.R 06/27/89 
09-28-1993 16:00:46 

Particulate Loading - Front Half 
Particulate Weight (g)= 0.2135 Corr. to 7% 02 & 12% Co2 
Particulate Loading, Dry Std. (mg/cu m)= 201.2 704.1 1609.5 
Particulate Loading, Actual (mg/cu m)= 123.8 
Emission Rate (kg/hr)= 16.46 

Particulate Loading - Total Catch Including Impingers 
Particulate Weight (9)' 0.2 

Particulate Loading, Actnal (mg/cu m)= 128.3 

Percent Impinger Catch=. 3.5 

Particulate Loading, Dry Std. (mg/cu m)= 208.5 

Emission Rate (kg/hr)= 17.07 

729.9 1668.3 

L 



a 

a 

FILE NAME - 0DESSA.RZ 
RUN # - ODESSA.R2 
LOCATION - DRYER STACK 
DATE - SEPTEMBER 2, 1993 
PROJECT # - 411922 
Point # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Fraction 

DRY CATCH 
FILTER 

Fraction 

Delta P Delta H Stack T Meter T - 
(in. H20) (in. H20) (F) 
2.300 1.30 187 
2.300 
2.400 
2.300 
2.500 
2.500 
2.500 
2.400 
2.500 
2.300 
2.300 
2.300 
2.400 
2.300 
2.400 
2.400 
2.500 
2.500 
2.500 
2.500 
2.500 
2.500 
2.500 
2.300 

1.35 188 
1.40 igo 
1.30 190 
1.45 190 -. .~ 
1.45 is9 
1.45 190 
1.40 190 ~~ ~~ 

1.45 191 
1.30 192 
1.30 192 
1.30 192 
1.40 190 
1.30 190 
1.40 191 
1.40 192 
1.40 192 ~~ ~ 

1.45 190 
1.45 192 
1.45 190 
1.45 190 
1.45 190 
1.45 191 
1.30 191 

In(F) Out(F) 
70 70 
70 70 
71 70 
72 70 
73 71 
73 71 
73 71 
73 71 
74 71 
73 71 
73 71 
74 72 
72 71 
73 71 
73 71 
74 71 
74 72 
74 72 
74 72 
75 72 
75 72 
75 72 
75 72 
75 72 

PROG.=VER 06/27/89 
09-28-1993 16:00:47 

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

0.0000 0.0000 
33.5988 33.5561 -0.0003 0.0430 

(9) 
0.0000 

(9) 
0.0000 

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

0.1705 
:..: . ~ .  :.. ... ,.. .. . ,';. . .  .:. ,. :' .. ..'. .~.. IMPINGERS 241.7733 241.7636 200.0 0.0078 
. . . .  . . :... . . . .. . . Probe Rinse Blank (mg/ml)= 

(9) (9) (ml) 
.. . ' . : ' PROBE RINSE 65.4422 65.2706 140.0 

0.0080 High Acetone Blank - Limit .0079 . .. Impinger Blank (mg/ml)= 0.0095 



FILE NAME - ODESSA.R3 

e 

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

~~ 

RUh' # - ODESSA.R3 
MCATION - DRYER STACK 
DATE - SEPTEMBER 2. 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 [mil= . ,  
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 
09-28-1993 16:03:14 

822.500 
862.605 

1.019 
0.004 

40.867 
37.278 

27.79 
0.85 

17.0 
1.5 

197.5 
20.0 

79 
1.39 

2.429 
202 

28.92 
26.74 

1.5583 
94.5 

0.84 
60.0 
0.179 
48.0 
48.0 

12.57 

6,328 
79,515 
59,074 
47,277 

0.1788 Corr. to 7% 02 & 12% co2 
0.0739 0.2586 0.5910 
0.0439 
29.93 

Particulate Loading - Total Catch Including Impingers 
Particulate Weight (g)= 0.1859 
Particulate Loading, Dry Std. (gr/scf)= 0.0768 0.2688 0.6145 
Particulate Loading, Actual (gr/cu ft)= 0.0456 
Emission Rate (lb/hr)= 31.12 
Percent Impinger Catch= 3.8 



* * METRIC UNITS * * a 

. . . . .  . . . . .  
. .  .~ . .  ........ '.: ~ ,; ....I....'...'. ... . . . . .  . . . . . . . . . .  . . .  

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

FILE NAME - ODESSA.R3 
RUN # - ODESSA.R3 
LOCATION - DRYER STACK 
DATE - SEPTEMBER 2, 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= 
Sampling Time (Minutes)= 
Nozzle Diameter (mm)=  
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
circular Stack 
Stack Area (Square Meters)= 

Stack Velocitv IActual. m/min)= ~~~~~~ 

Flow rate (Achai, Cubic mjminj= 
Flow rate (Standard, Wet, Cubic m/min)= 
Flow rate (Standard; Dry; Cubic m/minj= 

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 16:03:15 

23.290 
24.426 
1.019 
0.0001 
1.157 
1.056 

706 
22 

17.0 
1.5 

197.5 
20.0 

26 
35.3 
61.7 

94 

20.92 
26.74 

7.8537 
94.5 

0.84 
60.0 
4.55 
1.219 
1.219 

1.167 

1,929 
2,252 
1,673 
1,339 

0.1788 Corr. to 7% 02 L 12% C02 
169.4 592.9 1355.3 
100.7 
13.59 

Particulate Loading - Total Catch Including Impingers 
Particulate Weight ( g ) =  0.2 
Particulate Loading, Dry Std. (mg/cu m)= 176.1 616.5 1409.1 
Particulate Loading, Actual (mg/cu m)= 104.7 
Emission Rate (kq/hr)= 14.13 
Percent Impinger-Catch=, 3.8 



e 

FILE NAME - ODESSA.R3 
RUN # - ODESSA.R3 
LOCATION - DRYER STACK 
DATE - SEPTENBER 2, 1993 
PROJECT # - 411922 . 
Point # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Fraction 

DRY CATCH 
FILTER 

Fraction 

PROG.=VER 06/27/89 
09-28-1993 16:03:15 

Delta P Delta H Stack T Meter T 
(in. H20) (in. H20) (F) In(F) Out(F) 
2.300 1.30 198 76 76 
2.300 
2.300 
2.400 
2.400 
2.500 
2.500 
2.500 
2.500 
2.500 
2.500 
2.400 
2.400 
2.400 
2.300 
2.500 
2.500 
2.600 
2.500 
2.500 
2.500 
2.400 
2.300 
2.300 

1.30 199 77 76 
1.30 200 78 77 
1.40 200 78 77 
1.40 199 79 77 
1.40 199 79 77 
1.45 201 80 78 
1.40 201 80 78 
1.45 203 80 78 
1.45 202 81 78 
1.40 202 81 78 
1.40 202 , 81 78 
1.40 201 80 77 
1.40 201 80 77 
1.30 201 82 78 
1.45 200 82 79 
1.40 202 82 79 
1.50 202 82 77 
1.45 204 82 79 
1.40 204 82 79 
1.45 205 83 79 
1.40 204 84 80 
1.30 204 84 81 
1.30 204 84 81 

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

0.0000 
34.0298 33.9864 -0.0003 0.0437 

(9) 
0.0000 

(9) (9) 
0.0000 0.0000 

Final ~ t .  Tare Wt. Vol. Net Wt. 
(9) 

0.1351 
.'..-:..: . . . . .  1.. '.::.'... . IMPINGERS 239.5222 239.5132 200.0 0.0071 
. ,  . .... . . . ~ .  : . .  . :  . .  .-.Probe Rinse Blank (mg/ml)= 

ts) (4) (ml) 
. ' PROBE RINSE 65.8865 65.7502 150.0 . .  . .  

. .  . . .  . . . 
.. . .  0.0080 High Acetone Blank - Limit .0079 

Impinger Blank (mg/ml)= 0.0095 ... . 



APPENDIX c 
PARTICULATE FIELD DATA F O W S  

c 





. . ._..: . . . . . ~ . ... / .  . .  , ... , . . .. 

.' 
. .  . .  

11635 w 83RD TERRACE 

(9U) 492-1613 
FAX: 1913) 452-1012 

Lenexa, +is 66215 a 
PROJECTNO. ' ~ / / ~ ~ 7  . . ' PROJECT LEADER 

RLM NO. I ' CONSOLE OPERATOR ' 6 + 7  
LAB PERSON '57- .* 

SAMPLETWE SUPPORT PERSONNEL o/f 
PLAKT 

SAMPUNG LOCATION 

- 

c 

i.4 76 4 
TOTAL SAMPLING n a  L D  m.h. 
l " E R  NO. ASSUMEDMOISTURE 2 
UMBILICAL CORD LD. NO. - METER CORRECXION FACTOR /, 0 / 9 
UMBILICAbSAMPLER HOOKUP%; METER AH @ 

OVEN BOX NO. I BAROMETRIC PRESSURE 7 3. Tyi Hg 

J. 6 4  3 ' 

PROBE NO. 3m STATIC PRESSURE 4% In HIO y 7'. 
PROBE LENGTH B  WE^' G h, 3 RECORD DATA EVERY 2 . 5  MIN 

', PITOT NO 3+ PITOT COEFFICIEKT 

" E R M O C O U P E  ID. NO 3 & NOZZLE DIAMETER I I74 
NOTILE NO ,/fl STACK A X I S  +'I L/g 

scmwmc OF TRAVERSE 
POINT LAYOUT 

N O Z Z L E W E  m / G / O  STACK AXIS $3 

. 

I . .. . 
RECOVER~DATA 

COMMENTS: 
REVIEWED B Y  

.... . . .. 





11635 w 83RD TERRACE 

(913) 492-1613 
h n e x a , b ' i s  66215 

FAX: (913) 492-1012 

PROJECT NO. r11433 , . * PROJE'ZLEADER OZlJ q 
RUNNO. , CONSOLE OPERATOR 

DATE 01 1 0 2  IC: 3 LAB P W O N  

SAMPLE TYPE' P& SWPORT P W O N N E L  

PL4h-l- _ .  ,5Sq 

SAMPLINGLOCATION ..- 
TOTAL SAMPWG n m  bo-!, 
E T E R  NO. 

UMBILICAL CORD I.D. NO. - METER CORRECTION FACTOR /. "/ 9 
ASSLIMED MOISTURE I f 9% 

L-1 

UhiBILICAUSAMPLER H O O K U P 1  METER AH @ /. % Y 9  

OVENBOXNO. 1 BAROMETRICPRESSURE 223. ?'4 inHg 

PROBENO. 3 d STATICPRESSURE e % 5  in H,O 

PROBE LENGTH & TYP$ ' 6 RECORD DATA EVERY 7 .  5 MIN 

PIIOTNO. 3 PITOT COEFFICIENT f4,Y 
THERMOCOUPLE ID. NO. 3 NO- DIAMETER ,177 in 

SCHEMATIC OF TRAVERSE 
POINT LAYOUT 

NOZZLETYPE G / O  STACK A X I S  CT 

I N r L U  MPlER VOLUME 362,LI 5 - 3  
b2.2.13 5 l  

PIN& METER VOLUME 

. 
RECOVERY DATA 

COMMENTS: 
REVIEWED B Y  





11635 W 83RD TERRACE 

(9U) 492-1613 
FAX: (913) 452-1012 

LenexqKansas 66215 

PROJECT NO. 14 2 2 ' PROJECT LEADER 

RUN NO.- CONSOLE OPERATOR 4 
DATE 7 / % h  3 LABPERSON f l  

O h  rt SUPPORT PERSONNEL: '+,</ SAMPLETYPE 

PLANT Ap!4 ' r f l  

- SAMPLING LOCATION 

TOTAL SAMPLLNG n M E  

ASSUMED MOISTURE 2 5  9% L/ METER NO 

UMBIUCAL CORD I.D. NO - METER CORRECTION FACTOR /* 4 
UMBIUUCAUSAMPLER H O O K W Z  METER AH @ 

OVEN BOX NO f BAROMETRIC PRESSURE 2 3 ~ 7 7  in Hg 

1, b 73 

PROBENO. 7 I STATICPRESSURE ,$s h H , O  

P R O B E L E N G T H & ~ ~ P E  3' 6 RECORDDATAEVERY 7. 5 bflN 

PITOT NO. 3 - I  PITOT COEFFICIENT I +if 
THERMOCOWI€I.D.NO. T -1  NOZZEDLAMEIER ,,/? 9 in 

&OZZJ€NO. 35 STACK AXlS #1 4e 
NOZZLETYPE I S J I G I O  STACK AWS #2 scHEivwnc OF TRAVERSE 

POINT L4YOLi-r 

RECOVERY DATA 

-- ~ 

REVIEWED BY. 

-.. _. . .. .. . . 



I 



APPENDIX D 

LABORATORY AND ANALYSIS FORNLS 

c 

x 

a 



11635 WEST 83RD TERRACE 
' LENExAKS 66214 

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

a 



.. 

Project No.: pQ 

r Type and Size: /- 
I 

-st: (3. 
Weight unit: , grams 

- iccate 24 hoysb<ourr between w e i w s  - Oven Treated 

/ 

Other - - 



. .  . . .  - . . . . .  . . .  ...... ,. . .  . .  

. .  . . . . . . .  

- 6 Desiccate 24 hoursJ6 hours between weighings 
Oven Treated 
Other 
- - 

BaIanceCheck 

,,,p 
.... 

- / d  

l i  

... 



mesicca te  24 hours/6 hours between weighing . I 

1 
- 

. Other . . .  - 



. K D e s i c c a t e  24 hoursI6 hours betwekn weighings 
O t h e r  

- 



1 Beaker Treatment: 
Z D e s i c c a t e  24 hours/6 hours between weighings 
O t h e r  

I 

Balance Check I 



APPENDIX E 

PRETEST CALIBRATIONS 

x 

e 



a 

Date 

a 

F - M -  9 $3 

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

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

Barometer Number 

. 

-;4t/ 
Ambient Temperature 

Calibrator 
440 

Barometer Reading 

Reference Barometer Reading 

Difference 

~ 

Acceptance Criteria: Difference i 0.1 Inch 

, f4 
3 E . W  

,84- 

. .  



a 

. .  

. .  . .  . .  



CONSOLE C A L I B R A T I O N  

AUG 16 93 O r i f i c e  K factor  -5312 
Project  
D a t e  
O p e r a t o r  RIGDON Previous Y f ac to r  1.026 
C o n s o l e  N u m b e r  4 

411775 O r i f i c e  number . 2  

R u n 1  . R u n 2  2 . 
F i n a l  DGM V o l u m e  . 178.240 181.840 . 
I n i t a l  DGM V o l u m e  174.800 * 178.400 ~ ~~~ ~ ~~~ 

N e t  DGM V o l u m e  ( V m )  e 3.440 ' 3.440 . 
gEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

I n / O u t  DGM Temp. 
I n l e t  D e g .  F 

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

O u t l e t  D e g .  F 
i n i t  i a1 

f i n a l  
A v g .  DGM Temp D e g .  F 
T ime ,  sec. 
O r i f i c e  DH, i n .  H2O 
B a r o .  Press. . i n .  Ha 

80.0 
82.0 

79.0 
80.0 
80.3 

300.0 
1.50 

28.85 

82.0 
83.0 

80.0 
80.0 
81.3 

300.0 
1.50 - ~~~ 

R o o m  temp., D e g .  F 
i n i t i a l  * 75.0 - 75.0 * ~~ ~ ~ ~ - 

f i n a l  75.0 75.0 - 
A v g . R o o m  Temp. 75.0 - 75.0 . 

Pump V a c u u m ,  i n .  Hg 1 5  15 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

V c r  ( s t d )  
Vm ( s t d )  
Y Factor 
D e l t a  H@ 

A v e r a g e  Y 
A v e r a g e  D e l t a  H@ 

. 3.313 ' 3.313 ' 
3.253 3.247 . 
1.018 1.020 ' 
1.845 1.841 . - . 
1.019 
1.843 

EEEEEEEEEEEEEEE~EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

+/- 2% criteria e 

Percent of A v g  Y .09 * 

+/- 5% criteria " a  

e - P A S S  
0 

* Percent of f i n a l  Y 9 .65 * 
P A S S  

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

c- - 
. .  



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

:' . 

a .:! 

x 

.. . .  . .  

360. 

. .  . .  

. .. 



ORFICE BRACKETING 
Project 962002 Bracket Orfices: 
Date AUG 16 93 Orifice No. 1 4. 
Operator RIGDON Orifice NO.l K factor . 
Orfice Number 4 Orifice No. 2 7. 
orfice Y factor 1.019 Orifice N0.2 K factor . 

e 

' Orfice #I * orfice #2 . 
Final DGM Volume * 184.150 ' 189.170 ' 
Inital DGM Volume 182.100 . 185.000 * 
Net DGM Volume (Vm) * 2.050 * 4.170 e . . 
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEeEEEEEEE 

In/Out DGM Temp. . . Inlet 

Outlet 

initial 83.0 - 85.0 
final . 85.0 89.0 

initial * 80.0 - 81.0 
final a 81.0 - 82.0 

82.3 - 84.3 
300.0 . 300.0 

* 

AVg. DGM Temp 
Time, sec. 

Room temp., D e s :  F 

Orifice DH, in. H20 ' -55 2.25 . 
Baro. Press., in. Hg ' 28.85 * 28.85 - 

initial * 75.0 * 75.0 ' 
final . 75.0 * 75.0 * 

Avg. Room Temp. 75.0 75.0 * 
Pump Vacuum, in. Hg * 16 ' 15 - 

a 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 
0 

Vcr (std) 1.995 - 3.994 
Vm (std). 1.927 3.922 ' 
Y Factor (brackets) ' 1.035 1.019 

1.62 ' -04 a 

i/- 2 %  criteria 
Percent of Y 

PASS e * PASS . 
. .  

... . .  . .  

* 



... 

a 

a 

a 

u 

2 
3 Lo 

u - a a 
0 

. E  s 

. .  

. .  
. .  . .  .~ . .  

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

. .  

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

. .  . .  
. .  

. .  . .  
. ' : _ .  

. ;.. ;.: . , 

. .  
, . .  

~~ 



TYPE S PITOT TUBE 
CALIBRATION 

PITOT # 7/!!l? . 
! 

Calibrator: Project no.: 

Date: Probe n o . : g L  3 

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

4 0 (<lo*) B' 0 ( C Y )  

Z = AsinY f3 in. (CYSin.) 

W = A s i n O  0 in. (CY32 in.) 

P' &/ in. PO 4g/ in. 
DT = ,,$.y/ in. 

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

Comments: 

x 



a 

! \ . 
. -  . . _  ..  
:. 

. .  
. .  .. 

~ ... . 



. .  ,. . .  . . .  . .  



t 

e 

. .  . . .  
1 

i - < 





0 

APPENDIX F 

POSTTEST CALIBRATIONS 

0 

0 



a 

x 

. .  
. .. 



. .  . .  
. .  

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

. .  

Date 

Barometer Number 

Ambient T ~ ~ I I D - ~ u - ~  

e 

?-/<-93 
+f 

T9 

. 

Calibrator ir 

- Barometer R e a d i  27m 
Reference Barometer Reading 2 Y% 
DBerence 

Acceptance Criteria: Difference s 0.1 inch 



CONSOLE CALIBRATION 
Project 411775 Orifice number 2 

Console Number 4 

SEP 7 93  Orifice K factor -5312 0 Date Operator RIGDON Previous Y factor 1.019 

* Run1 * R u n 2  
e 

Final DGM Volume - 866.930 870.620 e 

Net DGM Volume (Vm) * 3.430 3.420 e 

Inital DGM Volume - 863.500 867.200 - 
EEEEEE**EE*EEEEEEEE*E*EEEEEEE*E~EEEEEEEE*E*E*EEE 

s 

In/Out DGM Temp. 
Inlet Dea. F - 

initial 
final 

Outlet De?. F 
initial 
final 

Avg. DGM Temp Deg. F 
Time, sec. 
Orifice DH, in. H2O 
Baro. Press., in. Hg 
Room temp., Deq. F 

initial 

. 

final . 
Avq . Room Temp. 

64.0  
68.0 

64.0 
64.0 
65 .0  

300.0 
1.55 

29.20 

63 .0  
63.0 
63.0 

. 
e 

68.0 
70.0 e 

64.0 
65.0 a 

66.8 . 
300.0 e 

1.55 
29.20 

63.0 
63.0 ' 
63.0 

Pump Vacuum, in: Hg 1 5  15 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

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

Average Y 
Average Delta H@ 

3.391 3 .391  * 
3.378 - 3.357 
1.004 1.010 * 
1.863 1 .868  * 

1. a65 
1 .007  

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

+/- 2 %  criteria 
Percent of Avg Y . 3 1  

PASS 

+/- 5% criteria 
Percent of final Y 1 . 2 0  

' PASS 

CONSOLE CALIBRATION 
GRC 6/8/90 

Project 411775 Orifice number 2 
Date SEP 7 9 3  Orifice K factor .5312 
Operator RIGDON Previous Y factor 1.019 
Console Number ' 4  



c 

.t 2 

.. 
. . -  

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



ORFICE BRACKETING 

a 

e 

e 

Pro j ect 
Date 

962002 
SEP 7 93 

Bracket Orfices: 
Orifice No. 1 4. 

Operator RIGDON Orifice NO.l K factor . 
Orfice Number 
Orfice Y factor 

5 Orifice No. 2 7. 
1.008 Orifice N0.2 K factor . 

orfice #1 orfice #2 e 

Final DGM Volume 873.610 878.320 
Inital DGM Volume * 871.500 874.200 e 

Net DGM Volume (Vm) * 2.110 - 4.120 - 
EEfEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEi2 

. e 

e In/Out DGM Temp. - 
Inlet . 

initial * 70.0 e 71.0 
final 71.0 ' 71.0 ' 

Outlet 
initial * 65.0 66.0 
final * 66.0 66.0 

Avu. DGM Temi 68.0 68.5 - - 
Timef sec. 300.0 ' 300.0 * 
Orifice DH, in. H20 . .55 2.25 e 

Baro. Press., in. Hg 29.20 * 29.20 e 

Room temp., Deg: F 0 

initial 64.0 * 64.0 
final 64.0 ' 64.0 

Avg. Room Temp. 64.0 64.0 
Pump Vacuum, in. Hg ' 17 16 * 

0 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

Vcr (std) 
Vm (std) 
Y Factor (brackets) .990 1.012 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

+/- 2% criteria 
Percent of Y 

0 
2.040 ' 4.085 e 

2.061 * 4.038 
. 

s 

1.80 -36 * 
* PASS ' PASS . 0 

ORFICE BRACKETING 
Project 
Date 

GRC 6/11/90 

962002 Bracket Orfices: 
SEP 7 93 Orifice No. 1 4. 

Operator RIGDON Orifice NO.l K factor . 
Orfice Number 
Orfice Y factor 

5 Orifice No. 2 7. 
1.008 Orifice N0.2 K factor . 

Orfice #1 orfice #2 e 
e e 

Fina1"DGM Volume 873.610 * 878.320 
Inital DGM volume ' 871.500 e 874.200 e 

Net DGM Volume (Vm) * 2.110 4.120 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEE&EEEEEEEEEEEEEEEEE$ 
. 



a 

. .  .. ... 

. .  . .  

. .  
. .  . .  

W 

; 
ij 
v3 

c 

.- - e, a 
8 -2 I 

. .  
. .  . .  



. . .  
. .  

. .  

Cahkator: - . .  

Date: ?-)(' 7 
I 

1̂  - 
. .  Project no.: ' 

Probe no.:' < - 6 

0 (<loo) B' 0 O (4') 

B' , I -  o 

Z = A s i n Y  0 in. (<If8 in.) 

W = A s i n O  0 in. (<l/32in.) 

P' , &/ in. PL ,!%/ in. 

DT = ,eJ 7A in. 

Caliiration Required? Y / N (If yes explain below) 

Comments: 

x 



e 

e 

I 



. .  . 

a 

I 

a 

a 

... 
c 

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

M 

: . . . .... 



. .  . .  

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

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

h 



-k 

. .  . .  
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APPENDIX G 

PROCESS DATA 

c 



l b a k  1 
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, i  I 

L 

, ,  . - -. ..... -~ ..__, 
: i !  

, . .  ! . .  ........... . .  

. . . . . .  ...... 
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0: 
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