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PRETACE 

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

Asphalt, Inc. in Huntington, Missouri on May 5,  1993. Any questions concerning this report should be 

directed to Mr. Tim Titus, Assistant Environmental Scientist, or to Mr. George Cobb, General Manager. 
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Assistant Environmental Scientist 
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George . Cobb 
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SECTION 1 

INTRODUCTION 

A compliance stack test was conducted by Airsource Technologies on the C.B Asphalt, Inc, asphalt plant 

in Huntington, Missouri, on May 5 ,  1993. The tests were conducted in regards to permit No. 0690-014. The 

AirSource Technologies personnel who conducted the test were: Mr. Tim Titus, Assistant Environmental 

Scientist, and Mr. Doug Osuander, Electrical Engineer/ContinuousEmission Monitoring Analyst. The 

opacity tests were conducted by Mr. Rodney Bratcher of AirSource Technologies. 

The results of the test were used to evaluate the process' performance with regards to the particulate 
3 

concentration and opacity. 

The observer for the test was Ms. Ruth Wallace, Environmental Specialist, Missouri Air Pollution Control 

Program. 

The appendices contain the following: 

Appendix A: 
Appendix B: 
Appendix C: 
Appendix D: 
Appendix E: 
Appendix F: 
Appendix G: 
Appendix H: 

Example Calculations 
Laboratory and Analysis Forms 
Computer Data 
Particulate Field Data Forms 
Pretest  brati ions 
Posttest Calibrations 
Opacity Data Sheets 
Plant Operation Data 



SECTION 2 

SUMMARY OF RESULTS 

The results of the particulate wncentration for the facility are: 0.0063, 0.0064, and 0.0076 gr/dsd for RUS 

1-3, respectively. The allowable particulate concentration is 0.04 gr/dsd. 

The opacity averages for Runs 1-3 were all 0%, which is within the 20% limit. 

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



Static Pressure 
Moisture Collected 
Percent Water 



Conditions 

Manufacturer's rated production capacity 

Historical maximum asphalt production rate 

Historical minimum asphalt production rate 

Nominal asphalt production rate during test 

Baghouse temperature 

Baghouse pressure differential 

Mix temperature 

Dryer fuel 

Raw Materials Data: 
Limestone 
Sand 
Moisture 
Asphalt 

#2 Diesel 

Units 

tonslhr 

t o n s b  

tonslhr 

t o n s b  

" F 

in. H,O 

" F 

% 
% 
% 
% 

I 

Cold Feed 
I 

Size 

1 - 1112" 
1" 

112" 
318" 

Mesh #4 
Mesh #8 

Mesh #16 

Mesh #I00 
Mesh #200 

% Passing 

100 
100 
97.6 

67.9 
44.5 

Mesh #30 23.8 
I 



SECTION 3 

PROCESS OPERATION 

The asphalt plant is a 1983 drum-mix type CMI portable asphalt plant equipped with a baghouse. The 

condition for each of the test runs were the same. 

Table 2 summarizes the results of the process operations. 



SECTION 4 

SAMPLING AND ANALVTICAL 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 particulate sampling and recovery of the samples were 

done according to EPA Method 5 recovery procedures. The filters and beakers were desiccated for 24 

hours and weighed to a constant weight. 

Figure 1 shows a schematic of the sampling train, which includes a water-cooled probe. 

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

Opacity 

EPA Method 9 was used for determining opacity. 





Stack dimensions = 31" x 28" 

Ports are located 0.9 equivalent diameters upstream 
and 2.6 equivalent diameters downstream from any disturbances. 

Traverse Point Locations 

Figure 2 



APPENDIX A 

EXAMPLE CALCULATIONS 7 



NOMENCLATURE 

Eauation 
No. - Smbol Units - 

Initial meter reading 
Final meter reading 
Volume meter, actual 

dcf 
d d  
d d  

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

standard conditions 
Percent moisture by volume 

in. Hg 
in. Hz0 
OF 
dscf 
grams 
ft3 

2 Pb 
A Hws 
Tm, 
vm, 
Vlc 
vwd 

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 

% CO, 
% 0, 
% CO 
% N, 
Md 

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 

minutes 
inches 
in. H,O 
OF 
ft3 

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 

in. Hg 
in. H,O 
in. H,O 
OF 
fpm 
minutes 

Inside diameter of stack 
Area of stack 

inches 
inl 

Stack flow rate, dry standard conditions dscfm 

Total particulate matter collected 
Concentration of particulate collected, 

dry basis, standard conditions 

Concentration of particulate collected, 
actual conditions 

Particulate emission rate 



Example Calculations 
Run 1 

( 17.64 )( 41.348 ) 
2) Vm, = 

76 +460 
= 40.114 , 





PARTICULATE CALCULATION EQUATIONS 

1. V m a v , - v ,  

loo - %H20 
4. M,= 

100 

5. % N2 = loo - (%C02  + go2 + %CO) 



0.122(V'J(M)(PJ 
13. Q, = 

T4w) + 460 

14. Cw = 0.015{~] V~ 

17.64(C&(PJ(M,J 
15. C,,, = 

T 4 e  + * 
16. E,, = 0.00857(C&(QJ 



APPENDIX B 



Desiccate 24 hours16 hours between weighings - 
Oven Treated - 



x Desiccate 24 hours16 hours between weighings - 
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h l ~ s t :  ,J(LJ6b$ 
Filter Type and Size: ggan, 6 /4s 5 Weight Unit: grams 

Filter Treatment: 
Desiccate 24 hours/6 hours between weighings 
Oven Treated 
Other - 



Project No.: 

Beaker Size: \~QPJ 
Analyst: 

Weight Unit: gramS 

Beaker Treatment: 
Desiccate 24 hours16 hours between weighings 
Other 
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Filter Type and Size: 

. . . . .  
. . 

. . .  
. '. . . - .  

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

Weight Unit: grams . . . . 

- 

. . - --' 
'Y . 
. .-. . . . .  

mter T::iccate 24 hoursl6 hours between aeighings 
. ' 

. , .  
. . 

Oven Treated 
. . 

. . - 
Other - 

- 

, 

Balance Check 

I I 

I 

. . .  . . . . 

. --.. 
. ~ -  

. 

35.0 
3 f .  ~ * 0 2  

,A 

. . . . . . . . . .  

. -  

3 5 . 0  
3 5 . ~ 0 0 3  
3-j. OOQ? 

-Weight Value&) 

~ t i a i  check@) 

Final Check(g) 

74.oY5I  - 9, l9Y-W 

- 5 5 . 0  
37.47?% 
3 '1. 44 9 7 
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79-0453 

5/11 /? 3 
I QJ: 3 (2 

weigh NO. - 3 

3 ~ ~ 9 1 ~ 7  

j / / ~ / <  3 
/$: $ P 

weigh NO. 2' 
66- O W 7  

3 3 .  %-r 13 
3 6 . 7 1 5 0  

Date: 

Time (24 hr): 

Filter 
NO. 

99 - 46 
9 3 -  4 3  

- 43- L Y  

3. 

Average 

6L. 09+5 
33. b ~ 1 . 7  
3L. ?/.GO 

6-w- ?? 
r r ~  

Weigh No. / 

3 6 ?/ ?!A 



Project No.: 4 / / 4 3 f 
Beaker Size: 1 5  0 

Analyst: 

Weight Unit: grams 

Beaker Treatment: 
,: Desiccate 24 hours/6 hours between weighmgs 

Other - 



APPENDIX C 

COMPUTER DATA . 

2. 



FILE NAME - CBASHPALT.Rl 
RUN # - C.B. ASPHALT HUNTINGTON PLANT RUN 1 
LOCATION - HUNTINGTON 
DATE - 5-5-93 
PROJECT # - 411834 
Initial Meter Volume (Cubic Feet)= 511.617 
Final Meter Volume (Cubic Feet)= 550.884 - --- 
Meter Factor= 1.~33 
Final Leak Rate (cu ft/min)= 0.004 
Net Meter Volume (Cubic Feet)= 41.348 
Gas Volume (Dry Standard Cubic Feet)= 40.114 

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)= 1.2878 
% Isokinetic= 106.9 

Pitot Coefficient= 
sampling Time (Minutes)= 
Nozzle Diameter (Inches)= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Rectangular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min)= 5,605 
Flow Rate (Actual, Cubic ft/min)= 33,786 
Flow rate (Standard, Wet, Cubic ft/min)= 22,435 
Flow Rate (Standard, Dry, Cubic ft/min)= 15,946 

Particulate Loading - Front Half 
Particulate Weight (g)= 0.0163 Corr. to 7% 02 & 12% C02 
Particulate Loading, Dry Std. (gr/scf)= 0.0063 0.0106 0.0150 
Particulate Loading, Actual (gr/cu ft)= 0.0030 
Emission Rate (lb/hr)= 0.86 

No Back Half Analysis 



* * METRIC UNITS * * 
FILZ NAME - CBASHPALT-R1 
RUN # - C.B. ASPHALT HUNTINGTON PLANT RUN 1 
LOCATION - HUNTINGTON 
DATE - 5-5-93 
PROJECT # - 411834 
Initial Meter Volume (Cubic Meters)= 14.487 
Final Meter Volume (Cubic Meters)= 15.599 
Meter Factor= 1.053 
Final Leak Rate (cu m/min)= 0.0001 
Net Meter Volume (Cubic Meters)= 1.171 
Gas Volume (Dry Standard Cubic Meters)= 1.136 

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

Percent Oxygen= 12.7 
Percent Carbon Dioxide= 5.0 
Moisture Collected (ml)= 346.6 
Percent Water= 28.9 

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)= 6.4902 
% Isokinetic= 106.9 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (mm)= 
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Rectangular Stack 
Stack Area (Square Meters)= 

Stack Velocity (Actual, m/min)= 1,708 
Flow rate (Actual, Cubic m/min)= 957 
Flow rate (Standard, Wet, Cubic m/min)= 6 3 5 
Flow rate (Standard, Dry, Cubic m/min)= 452 

Particulate Loading - Front Half 
Particulate Weight (g)= 0.0163 Corr. to 7% 02 & 12% C02 
Particulate Loading, Dry Std. (mg/cu m)= 14.4 24.2 34.4 
Particulate Loading, Actual (mg/cu m)= 6.8 
Emission Rate (kg/hr)= 0.39 

No Back Half Analysis 



FILE NAME - CBASHPALT.Rl PROG.=VER 06/27/89 
RUN # - C.B. ASPHALT HUNTINGTON PLANT RUN 1 05-29-1993 13:37:10 
LOCATION - HUNTINGTON 
DATE - 5-5-93 
PROJECT # - 411834 
Point # Delta P Delta H Stack T Meter T 

(in. H20) (in. H20) (F) In(F) Out(F) 
1 2.700 2.20 3 10 70 6 9 
2 2.700 2.20 311 7 3 71 
3 1.900 1.50 316 7 2 71 
4 1.100 0.90 316 7 3 71 
5 0.580 0.47 3 14 7 3 7 1 
6 2.200 1.80 3 14 74 7 2 
7 2.800 2.30 314 7 5 7 3 
8 2.000 1.60 3 20 8 1 7 6 
9 1.100 0.90 326 8 3 78 
10 0.680 0.55 3 2 3 7 7 7 4 
11 2.300 1.90 327 8 2 7 9 
12 2.200 1.80 3 2 4 7 8 8 3 
13 1.800 1.40 322 7 8 7 5 
14 1.300 1.10 316 7 8 7 5 
15 0.700 0.56 3 21 7 8 7 5 
16 2.400 1.90 322 7 8 7 6 
17 2.300 1.90 327 7 9 72 
18 1.700 1.40 332 8 0 7 7 
19 1.100 0.88 3 3 2 8 0 7 7 
2 0 0.720 0.57 3 3 3 8 1 7 7 
2 1 2.900 2.30 331 7 9 77 
2 2 2.400 1.90 3 3 1 80 7 7 
2 3 2.200 1.80 325 8 0 7 8 
2 4 1.100 0.89 320 80 7 8 
2 5 0.820 0.67 3 18 8 1 7 8 

Fraction 

DRY CATCH 

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

FILTER 33.8413 33.8298 0.0000 0.0115 

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

PROBE RINSE 
IMPINGERS 0.0000 0.0000 0.0 0.0000 
Probe Rinse Blank (mg/ml)= 0.0000 
Impinger Blank (mg/ml)= 0.0000 



FILE NAME - CBASPHALT.R2 
RUN # - C.B. ASPHALT HUNTINGTON RUN 2 
LOCATION - HUNTINGTON 
DATE - 5-5-93 
PROJECT # - 411834 
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= 
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)= 
Rectangular 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)= 

Corr. to 7% 02 & 12% C02 
0.0113 0.0161 

No Back Half Analysis 



* * METRIC UNITS * * 
FILE NZOE - CBASPHALT.R2 
RUN # - C.B. ASPHALT HUNTINGTON RUN 2 
LOCATION - HUNTINGTON 
DATE - 5-5-93 
PROJECT # - 411834 
Initial Meter Volume (Cubic Meters)= 15.626 
Final Meter Volume (Cubic Meters)= 16.751 
Meter Factor= 1.053 
Final Leak Rate (cu m/min)= 0.0001 
Net Meter Volume (Cubic Meters)= 1.185 
Gas Volume (Dry Standard Cubic Meters)= 1.138 

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

Percent Oxygen= 
Percent Carbon Dioxide= 
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)= 6.4874 
% Isokinetic= 108.1 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (mm)= 
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Rectangular Stack 
Stack Area (Square Meters)= 

Stack Velocity (Actual, m/min)= 1,704 
Flow rate (Actual, Cubic m/min)= 954 
Flow rate (Standard, Wet, Cubic m/min)= 640 
Flow rate (Standard, Dry, Cubic m/min)= 447 

Particulate Loading - Front Half 
Particulate Weight (g)= 0.0168 t 
Particulate Loading, Dry Std. (mg/cu m)= 14.8 
Particulate Loading, Actual (mg/cu m)= 6.9 
Emission Rate (kg/hr)= 0.40 

No Back Half Analysis 



FILE NAME - CBASPHALT-R2 PROG.=:VER 06/27/89 
RUN # - C.B. ASPHALT HUNTINGTON RUN 2 05-29-1993 13:37:54 
LOCATION - HUNTINGTON 
DATE - 5-5-93 
PROJECT # - 411834 
Point # Delta P Delta H Stack T Meter T 

(in. H20) (in. H20) (F) In(F) Out(F) 
1 2.600 2.20 308 8 0 80 
2 2.300 1.90 317 81 8 0 
3 1.900 1.50 320 \ 81 80 
4 1.200 -I?-?% 81 8 0 
5 0.950 0.78 319 8 3 81 
6 2.200 1.80 3 12 8 1 7 9 
7 2.000 1.60 3 20 8 2 80 
8 1.800 1.50 315 8 2 8 0 
9 1.300 1.10 3 17 8 3 8 1 
10 0.890 0.73 319 . 83 81 
11 2.000 1.60 3 17 81 8 0 
12 1.900 1.60 317 8 2 81 
13 1.300 1.10 315 8 3 8 1 
14 1.400 1.20 312 8 4 82 
15 1.300 1.10 312 8 4 82 
16 1.700 1.40 316 81 8 0 
17 1.900 1.60 316 8 0 82 
18 2.000 1.70 314 8 4 82 
19 1.400 1.20 315 8 5 82 
20 1.100 0.90 316 8 4 8 1 
21 1.900 1.60 3 16 8 4 82 
2 2 2.100 1.80 308 8 4 82 
2 3 1.900 1.60 306 85 8 3 
24 1.500 1.30 304 8 5 8 2 
2 5 1.600 1.30 304 8 5 82 

Fraction 

DRY CATCH 
FILTER 

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

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

PROBE RINSE 
IMPINGERS 0.0000 0.0000 0.0 0.0000 
Probe Rinse Blank (mg/ml)= 0.0000 
Impinger Blank (mg/ml)= 0.0000 



FILE NAME - CBASPHALT.R3 
RUN # - C.B. ASPHALT HUNTINGTON RUN 3 
LOCATION - HUNTINGTON 
DATE - 5-5-93 
PROJECT # - 411834 
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= 
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)= 
Rectangular 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)= 

0.0190 Corr. to 7% 02 & 12% C02 
0.0076 0.0136 0.0174 
0.0035 
1.01 

No Back Half Analysis 



* * METRIC UNITS * * 
FILE NAME - CBASPHALT.R3 
RUN # - C.B. ASPHALT HUNTINGTON RUN 3 
LOCATION - HUNTINGTON 
DATE - 5-5-93 
PROJECT # - 411834 
Initial Meter Volume (Cubic Meters)= 16.769 
Final Meter Volume (Cubic Meters)= 17.862 
Meter Factor= 1.053 
Final Leak Rate (cu m/min)= 0.0000 
Net Meter Volume (Cubic Meters)= 1.151 
Gas Volume (Dry Standard Cubic Meters)= 1.096 

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

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

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

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (mm H20)= 6.4337 
% Isokinetic= 105.1 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (nun)= 
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Rectangular Stack 
Stack Area (Square Meters)= 

Stack Velocity (Actual, m/min)= 1,691 
Flow rate (Actual, Cubic m/min)= 947 
Flow rate (Standard, Wet, Cubic m/min)= 633 
Flow rate (Standard, Dry, Cubic m/min)= 4 4 3 

Particulate Loading - Front Half 
Particulate Weight (g)= 0.0190 Corr. to 7% 02 & 12% C02 
Particulate Loading, Dry Std. (mg/cu m)= 17.3 31.1 40.0 
Particulate Loading, Actual (mg/cu m)= 8.1 
Emission Rate (kg/hr)= 0.46 

No Back Half Analysis 



FILE NAME - CBASPHALT.R3 PROG.=VER 06/27/89 
RUN # - C.B. ASPHALT HUNTINGTON RUN 3 05-29-1993 13:38:38 
LOCATION - HUNTINGTON 
DATE - 5-5-93 
PROJECT # - 411834 
Point # Delta P Delta H Stack T Meter T 

(in. H20) (in. H20) (F) In(F) Out(F) 
1 3.200 2.60 315 8 5 85 
2 2.800 2.30 321 85 8 5 
3 1.600 1.30 323 8 8 8 5 
4 0.990 0.80 323 8 5 8 5 
5 0.660 0.54 3 17 86 8 6 
6 3.200 2.60 314 87 8 8 
7 2.300 1.90 319 8 8 88 
8 1.500 1.20 319 8 9 87 
9 0.730 0.60 318 9 0 8 7 
10 0.650 0.54 316 90 87 
11 3.500 2.90 316 8 5 8 5 
12 2.600 2.10 315 8 5 85 
13 1.600 1.30 313 8 6 8 6 
14 0.780 0.64 3 15 8 6 8 6 
15 0.510 0.42 313 87 8 6 
16 3.200 2.60 313 8 7 8 6 
17 2.400 2.00 314 8 8 8 6 
18 1.400 1.10 314 8 8 8 6 
19 0.790 0.66 313 89 8 6 
2 0 0.610 0.51 315 8 8 8 6 
2 1 3.000 2.50 316 8 9 8 7 
2 2 2.300 1.90 318 91 8 7 
2 3 1.800 1.40 318 9 1 8 7 
2 4 1.300 1.10 317 9 1 8 7 
25 0.850 0.70 317 91 8 8 

Fraction 

DRY CATCH 
FILTER 

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

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

PROBE RINSE 
IMPINGERS 0.0000 0.0000 0.0 0.0000 
Probe Rinse Blank (mg/ml)= 0.0000 
Impinger Blank (mg/ml)= 0.0000 



APPENDIX D 

PARTICULATE FIELD DATA FORMS A 

, 



PREIJMINARY VELOCITY TR4VERSE 

PROJEm NO. 411 ~ 3 f  

LOCATION #wn 

STACK I.D. 2*~>3J/ 
BARO- PRESSURE N. Hg a e , ~  

- 
CORRECTED BARO. PRESSURE 

.''..TEMPERATEFLE MEITR NO. 

3 4  TKERMOCOLTLE m. NO. 

PITOT (cp) - dY 
OPERATORS T/DO 

STACK GAEGE PRESSURE (In H,O) 3 , 2 
FINAL PITOT LEAK C Z  AT 13- H,O @/ P 

, 
SC-TIC OF TRAVERSE POINT M O L T  

Reviewed by: Date: 

C.mar.aur 

9 7% +itd s-aY 

YELOCIN 
HEAD 
A?. 

IN. H,O 

.a 

I-b q 
2,Z 

I , / ,  
-6'3 
7.7 
2,t;r 
7-1 
J- 1 
- 6 s  

SUCK 
TEMP. 
' B 

3 7 3  
32g' 
3 2 6  
3 24 
323 
3 z< 
3z i  
3 2 4  
32 f 
3 2 3  
3 2 5  
3 2 L  

TRAVERSE 
POINT 

NUMBER 

1 9  
3 

D 1 

I 
3 
I/ 
< 

L 1 

7 
3 
4 

TRAVERSE 
K)MT 

NUMBER 

A 1 

7 

3 
9 
f 

CYCLONIC =OW 
DETERMIYATION 

2. AT 
0' 

REFERENCE 

~ / 2  
-- 
- 33 

CYCMNIC FLOW VELOCl7X 
H L U )  
d, 

IN. H.0 

7- q 

A3GLE (-) 
WEICE 
YIELDS 

A N U L L 2  

2 
7 

D E T e R S W A I l O N  

rP. AT 
0' 

REFERENCE 

@-95 

, I )  
0 6  

- 05  
- 0 5  
o 

,Y2  
- 1 3  
- 3 3  

SUCK 
TXDCP. 
'I 

P 2 j  

ANGLE (-) 
WHICH 
YlELDS 

A N W Q  

1 
/ 
1 

P 

I 
1 

1 
I 
I 
o 

2 
5 

375 
3 2 5  

3 z'4~ 
322 
327 
3 2 1  
3 Z f  
3 2 6  

w ? 

fi I 2.5 

7. 7 

7- 0 

I -  6 
.69 # I /  

/ 

.06 
M 3-e 
o 

dZ3 

8 
-/o 

2 
3 
'I 
5 

r, 1 

I 
3 

3 zj 
3 
3 2 5  
3zJ 2 

2 
I 
5 
D 

3 
o 

2 d q  
6 

I -  €2 
.. 7 )  

7- * 
T-4 
~7 



11635 W 83RD m C E  
Lenexa, Kansas 66215 

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

PROJECT NO. 4)1& 74 PROJECT LEADER 5 
RUN NO.* CONSOLE OPERATOR 4 

j/4 j /7 3 DATE LAl3 PERSON 97- 

SUPPORT PERSONNEL: ,-m 

SAMPLING LOCATION A - I c . I ~  u h 

METER NO. a~ ASSUMED M O ~ S T u R E m , %  - 
UMBIUCAL CORD LD. NO. 

- METER CORRECTION FACrOR /- 0 5 

31 
7 7. 

STATICPRESSURE . d l L 
PROBENO. 3 - in H,O 

7 7!q $!RECORD DATA EVERY 2- PROBE LENGTH & TWE 5 m 3 
PITOT NO. 7- 1 PITO COEFFICIENT 4 b y  4 - 
0 I . .  NO. 3 NOZZLE DIAMETER - 2 0 9 I, I an )+A 

I I  I 

No- No. . @ 9-15 s T A m  Axis #I 3 1 "A 8 Tb L 
NOZZLETYPE SS/@/O STACK AXIS #2 Z$ IJ1' SCHEMA~OFTRAVERSE 

POINT LAYOUT 

SAMPLE TRAIN f.mwL + FINAL 
CHECKS 

I I 

RECOVERY DATA 

COMMENTS: 

VACUUM, in. Hg 

CFM 0, & 0 0  4 5 50.&1/4 - FINAL METER vow= 

PITOT LEAK CHECK 
a3* Ha a 

rlS 

- 
INITlU METER Vow= fl 5//-6/ 7 





11635 W 83RD TERRACE 
Lenexa, Kansas 66215 

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

PROJECT NO. 4 11 6 3 '1 

DATE j / ~  5 /4 3 

PLAKT 

SAMPLING LOCATION &elk+-- 
J 

NO. 3 ASSUMED MOISTURE -3 0 % 

UMBUW CORD ID. NO. METER CORRECTION FACTOR /- 0 5 3 
UMBILIGV?iAMPLER H O O K W ~  METER AH @ 7- O 5 4 

OVEN BOX NO. / BAROMETRIC PRESSURE 

PROBE NO. 7-1 STATIC PRESS~JRE H in HD 

m 

PITOT NO. 

TmwocowE 1.o. N o .  3- 1 No- DIAMETER - 20 Y in 

N o m  N o .  0 . ~ 1 3  STACK AxIs #I 7 / 
NOZZLETYPE S S I ~ I Q  STACK AXIS #2 2 b L%- SU-lEh4ATIC.OF TRAVERSE 

POINT LAYOUT 

SAMPLE TRAIN LEAS w I PW 
CHE- 

VACUUM. in. Hg a15 

O M  - 00 3 
PITOT LEAK CHECK 

d* HIO 

I m  METER VOWME 531.+ 3 
FINAL METER VOWME 5 ? / , 5 e o  0 

RECOVERY 
ORSAT- 

2 /%-Q / 3-0 

DATA 'FmM. DIfPEWCg 
, , 

I 

I I 
$ 

3 

AVG 

j a 4 5  

IMP. 1 

IMP. 2 

COMMENTS: 

5 
IMP. 3 

I I I 

PILTeR No.: 9 3.46 

3 43 
\ 57 

d 

IMP. .( I ' ~ z o . 0 1  303f 
TOTAL: 

Q 

c/ 

I I 

12~6 
( 3 6F6) 

13.0 
13- 0 

W M  
/ 00 

7 9 3  

57- 





11635 W 83RD TERRACE 
Lenexa, Kansas 66215 

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

PROJECT NO. q\\ 'd3L\ 
RUN NO. 

DATE 

SAMPLE TYP 

PLAN? ?,*f?'. &sphcA l+ 
SAMPLING LOCATION ,,, t 

PR0JecTLEAI)ER n- 
CONSOLE OPERATOR -/f 

SUPPORT PERSONNEL; D 0 

METER NO. I ASSUMED MOISTURE % 

UMBILICAL CORD I.D. NO. - METER CORRECTION FACTOR 1 -? 5 3 

OVEN BOX Nb. 1 BhnOMETRKpRESSURE z 4 1 Lf in Hg 

PROBE NO. '3- 1 STATIC PRESSURE 2"/ in H@ 

MIN PROBE LENGTH & TYPE IRECORD DATA -Y 2- 5 $-A? 

PITOT NO. -3-1 PIT0 COEFFICIENT Y 

THERMOCOUPLE ID. NO. 7 1 
NOZZLE NO. Q ,3 I 

&- - SCHEMATIC OF  TRAVERSE 
POINT LAYOUT 

TRAIN LEAK 
CHECKS 

nME (U HRS.) 

I I 

RECOVERY DATA 
ORSAT/FYRM'E 

INmALMETeRVOUlME 

FINAL METER VOLUME 

VACUUM, in. Hg 

CFM 

PITOT LEAK CHECK 
a3. HD 

5 9 7d10q 
6 3 0 . 6 2 3  

I 

a15 

.DO / 

\n&3 9 

I 

/ -+ I {  

- 0 0  l 
Dfi 4 3  

IMP. 1 I * O 
I 

I 
1 

COMMENTS: FILTERNO.: Y3-''j 

C7e4 I* r 9'3- %-6 
=1--//-<0 &Y+ 6 q u - & y  

IMP. 2 

IMP. 3 

IMP. 4 

7 1  
b 

703-g 
TOTAL 

( 3 5225 

/ O D  

o 

69JJ- 

3 3  1 
6 

13.5 





' 11635 W 83RD 
Lenexa, Kansas 66215 . . 

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

n- PROJECT NO. PROJECT LEADER 

1 
RUNNO. y i ) l u / ~ i ) f l ~  

DATE 5/0</93 
SAMPLE TYPE '1 h V < i + u  P!? 

PJANT C . A ~  k o h n \ ~  
SAMPLZNG LOCATION Kh+h.qt~~ 

1 

CONSOLE OPERAMR f l  
LAB PERSON 4 

V 

METER NO. 3 ASSUMED MOISTURE - 2 6  ',-+ 
- 

UMBIIJCAL CORD I.D. NO. METER CORRECTION FACTOR 1.0 3 3 

UMS~-AMPLER~~OO& Z 0 5 4  r t 

OVEN BoxNo .  - BAROMETRIC PREssuRE a 9- 4 in Hg 

Z 
I 

IT 
PROBE NO. STATIC PRESSURE t. 2- in Hz0 

-r 

PROBE LENGTH & TYPE RECORD DATAEVERY .< MIN 
k 

PITOT NO. PIT0 COEFFICIENT - 
THERMOCOUPLE I.D. NO. - NOZZLE DIAMETER - 
NOZZLE NO. - STACK AXIS #I 31 7 6  
NOZZLETYPE %?w-Q sT*M ~4x1s rn 2 a 6 SCHEMATIC OF TRAVERSE 

POINT LAY OUT 
....... '.'..... ................................. : .:........ .:. SAMPLeTRAWLEAg :r.:'::''.:::::: ............................................. :,:fx. ;iCg;zsgj;$gm.j;E:;j:j;;j:.:,:::::j; , ..'. :. .............................................. 

CHECES :::::;:::;<:<;<:~;~;~:>:~:::~:::,;:;:<;:..:;:;.>~:;:;:::~j*:::j.;:;: ............ ...................... .... . . . . . . . . . . . . . . . . . . .  . . . . .  ...> . . <  .:.(.. 

lNlTUL METER WLUMB 

FINAL MKTER VOUlW?a 

- 

nME (U HRS.) 

VACUUM, in. Hg 

CFM 

PlTOT LEAK CHECK 
3. HC) 

L 

RECOVERY DATA m A L  BmlUd. miTEmCB 
' ,  

I I 

IMP. 1 
I ' S l  1 
I I I 

*2o 0 

a15 

10.00 

C------ 

I IMP. 2 1 15'7 7 I 

D-r?.o 

- 

IMP. 4 I 758,s 138-t; I ~ 2 . 4  

FILTER NO.: 



APPENDIX E 

PRETEST CALIBRATIONS 



BAROMETER CALIBRATION SHEET 

Date IC/- /3-9.3 . 

Barometer Number 

Ambient Temperature - A 

Calibrator c 

B+-ometer R e a d h g  $? !?, F< 
Reference Barometer R e a d i n g  3 70 
Difference 

Tolerance: Difference 5 0.1 inch 





Fina l  Rezding - 2 L a d Y  

Difference ., 

A v ~ .  Tezp.  

T i m e  . 

o r i f i c e  rd4. & 
B a .  press-~-e -2WZ 
Roon Tamp. -2LLz-P 



Date C Thermbocouple Number 
PLq L 

,I 

Ambient Temp. P Barometric p r e s s u r e x ?  0 in .  Bg 

Calibrator 1- 1- Reference: mercury-in-glass 
0 

O t h e r  

' Reference Temperature - Thermocouple Temperature 5 & 5.4OP 
, 



TYPE S PITOT TUBE 
CALIBRATION 

Project no.: 

Probe no.: 3 - / 

Pitot Tube Assembly Level? N 

Pitot Tube Openings Damaged? Y (If yes explain below) 

/ O(<1O0) B1 D O (c5') 
3 

4 / o (<10°) B2 / O (<5") 

Y =  / o =  / A =  99ZS in. 

Z = A sin Y ,,~/6 in. (< l/8 in.) 

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

P' ( 4 9  in. P' ,.Y@ in. 

DT = , $fd in. 

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

Comments: 

- 



I 
Date '11~e~n10couple Number 

,, h 3-/ 
F ~ a r o m e t r i c  P r e S G U r F  

L7q. .(o : L/- u " l  
i n .  Ily 

Ambient Temp- - 

/ L 
calibrator 

W WAGL 

t- 

Reference Ileference 7,llermocouple 
Point source" Tllermome.ker PO tentiornetex 'J.'empera.l;ure 

Numbera ( S p e c i f y )  Temperature 'l'emperature ~ i t l e r e n c e ~  
17 r % 

/ 

9 

I 
a Every 50°F f o r  each re ference  po int  
_Type of c a l i b r a t i o n  system used 

(ref temp, O F  4- 4 6 0 )  - ( t e s t  t l ~ e r ~ o m  temp, "P -b 4 6 0 )  1 100 5 1 . 5 % .  

ref temp, "17 4- 460 

. , 

H#--=v\ 
//8" 









APPENDIX F 

POSTTEST CALIBRATIONS 
r 







O R F I C E  BRACKETING 
P r o j  ect 
  ate 
O p e r a t o r  
O r f i c e  N u m b e r  
O r f i c e  Y factor  

--... . ..-. .*  --.. . . . . .  
_________L..---.- --. '-- 

GRC 6/11/90 

962002 Bracket O r f i c e s :  
DEC 18 92 O r i f i c e  No. 1 4. 
RIGDON ' O r i f i c e  NO.l K factor . 

3 O r i f  ice N o .  2 7 .  
1.027 O r i f i c e  N0.2 K fac tor  . 

" O r f i c e  #1 " O r f i c e  #2 ' 
Q D 0 

F i n a l  DGM V o l u m e  " 642.850 " 647.575 " 
I n i t a l  DGM V o l u m e  " 640.800 " 643.500 " 
N e t  DGM V o l u m e  (Vm) " a 2.050 " . 4.075 " 

0 - 0 

I n / O u t  DGM T e m p .  D 0 0 
2' 

I n l e t  0 0 0 

i n i t i a l  74.0 " 75.0 " 
f i n a l  a 75.0 " 75.0 " 

O u t l e t  0 0 0 

i n i t i a l  " 72.0 " 73.0 " 
f i n a l  " 73.0 73.0 " 

Avg. DGM T e m p  0 73.5 " 74.0 " 
T i m e ,  sec. 0 300.0 " 300.0 " 
O r i f i c e  DH, i n .  H 2 0  " .55 " 2.25 " 
Baro. Press., i n .  H g  " 28.90 " 28.90 " 
R o o m  t e m p . ,  ~ e g .  F 0 0 

i n i t i a l  " 76.0 " 76.0 " 
f i n a l  " 76.0 " 76.0 " 

Avg.  R o o m  T e m p .  0 76.0 " 
P u m p  V a c u u m ,  i n .  H g  a O 16 ' a 

V c r  ( s t d )  0 1.997 " 3.998 " 
Vm ( s t d )  0 1.962 " 3.913 " 
Y Fac to r  ( b r a c k e t s )  " 1.018 1.022 ' 

+/- 2% criteria 
Percent  of Y 

0 0 0 

0 -89 " . .51 " 
" PASS  PASS 0 

0 0 0 



I a i t i z l  reeding 

Difference , 

I n i t i a l  

Avg. Tew. 

T iine 300 . 

O r i f  ice rdg . 
B-. Pressure . -  

Roon Telnp. 

P t u p  Vacuum 



CONSOLE CALIBRATION 
Pro j ect 
D a t e  
Operator 
Console Number 

411317 Orif ice  number 
may 7 93 Orif ice  K f a c t o r  
RIGDON Previous Y f a c t o r  

3 

Final  DGM Volume a 636.350' a 639.855 o 

I n i t a l  DGM Volume 633.000 a 636.500 a 

NetDGMVolume (Vm) " 3.350 a a 3.355 a 

In/Out DGM Temp. a a 0 

I n l e t  Deg. F 0 0 a 

i n i t i a l  72.0 a 72.0 " 
f i n a l  " 72.0 72.0 

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

f i n a l  
Avg. DGM Temp D,eg. F 
Tlme, sec. 
Or i f ice  DH, i n .  H20 
Baro. Press . ,  i n .  Hg 
Room temp. , Deg . F 

i n i t i a l  -- - 

f i n a l  
Avg.Room Temp. 

Pump Vacuum, in .  Hg 

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

Average Y 
Average D e l t a  H@ 

+/- 2% criteria 0 a 

Percent of Avg Y a .07 
a PASS 0 

a 0 

+/- 5% criteria D 

Percent of f i n a l  Y 0 2 . 5 3  " 
PASS 0 





/ 
--- -- 

. , - . - - -  - I 
. . . , ---- - ?:.. 
: ' 8  . 2 .  

. ' . - .. -, :..-.: .... : ,.;. ..- . 
. . . . . , - 2 : .  .. . . .  

. -  . . . . I . .  'A-- , 
. . _  ..r . 

- .  

TYPE S PITOT TUBE 
CALIBRATION 

Project no.: 

Probe no.: 3-/ 

Pitot Tube Assembly Level? &N 
Pitot Tube bpenings Damaged? Y /& (If yes explain below) 

ocl / (c 10') P'DO (4') > 

/ (c loa) p 2 . L :  (4') 

Y =  / O =  / A =  ,9p in. 

Z = A sin Y -,/& in. (< 118 in.) 

W = A sin 0 ,//A in. (< l/32 in.) 

P" I 478 in. Pf I + p  in. 

DT = ., mL( in. 

Calibration Required? Y / (If yes explain below) 

Comments: 











APPENDIX G 

OPACITY DATA SHEETS 

2 





j 

- I  

<or) @ 2 p';:ne: (913)492-1613 
(913) 492-1012 

. - AWPCJ /hr,T, r ~ i  a t d  P L ~ P I  \ \ 

\ram - r r / ' / " f & /  y / ~  r - t A s ) J w  
I 

0 

- --- - - --- 

15 

710 
-nnrWTs 

= ( - J O o o 5 3 0 ? ' 1 r : )  

4+f- ,' 

OeACI'iP RJADIHCS 

O r C ) , 5  

15 

, '""" d.0 ?AF 430 

i I f f . 0  C73431 

(A== ,, z 2 j  ... 
I 

SIX2 OF OBSiiRYAiIOH 
I 

i "=:" E X 3  

- / \  54 /2'-54 
~SOCICI 1 J s W T : I f S h l : O n  

I & I  

I 
1 RLCJU.T:DN(S) . 

1 - 1  1' 
f 2-3150 

52 

54 

55 

56 

57 

0 I 0 0 

0 

0 

221b 

L M C +  

I, 

3 

30 

0 0 3  

0 

0 

o 

2 1 0  

o 

0 

9 

" j 0 

i) 

^ 

24 

is 

m hVLlAOr 
0 
I r 

0' 

45 

51,-;1 

\ I P  1 
I 

- 1 

I 
I i 

~1~ 
f l I - - I  

0 

D 

2 7 5 )  

2 9 6  
SICHAZVXE Or  O.SZIVEI 

, \ \  

o l +  

3 ?  

30 

1 & o o 0 3 1 0  

I 

0 10 10 

- 

0 

3Z 

0 0 ( 3 ~ ~ 0 f l O 1 / 7  

3 

3710 

XX 45 

0 ~ ~ ~ ~ 3 0 ~ o ~ 5  

0 

3 

3 

0 

0 

3 

3 ~ 0 0 0 3 3 0 0 0 '  

~ ~ 0 0 0 0 ~ 3 0 3 q  

e 
9 

3 0 Q ~ 3 8 0 0 3  

I p I f  
- e. 

I C S I ~ X V A T : ~ ~  r o ~ ~ / r o a r r x d ~  or .OW SACK P 
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