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PREFACE

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.

AirSource Technologies.
Tim Titus -

Assistant Environmental Scientist

pproved by:

MCH

George K. Cobb
General Manager

Date: May 24, 1993



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 Ostrander, Electrical Engineer/Continuous Emission 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

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:  Example Calculations
Appendix B:  Laboratory and Analysis Forms
Appendix C:  Computer Data

Appendix D:  Particulate Field Data Forms
Appendix E:  Pretest Calibrations

Appendix F:  Posttest Calibrations

Appendix G:  Opacity Data Sheets

Appendix H:  Plant Operation Data



SECTION 2
SUMMARY OF RESULTS

The results of the particulate concentration for the facility are: 0.0063, 0.0064, and 0.0076 gr/dscf for Runs

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



Parameters Units Run 1 Run 2 Run 3
Dates 5/05/93 5/05/93 5/05/93
Particulate Emissions*
Uncorrected gr/dscf 0.0063 0.0064 0.0076
Corrected to 7% O, gr/dscf 0.0106 0.0113 0.0136
Corrected to 12%CO, gr/dscf 0.0150 0.0161 0.0174
Uncorrected Ib/hr 0.86 0.87 1.01
Opacity %o 0 0 0
Isokinetics % 106.9 108.1 1051
Stack Flow Rate
Actual acfm 33,786 33,703 33,433
Standard Conditions dscfm 15,946 15,795 15,647
Sampling Results
Avg. Stack Temp. °F 322 314 316
Avg. Delta P in/H,O 1.748 1.686 1.771
Avg. Delta H in/H,O 1.42 142 1.45
Avg. Meter Temp. °F 76 82 87
Oxygen, Orsat % 12.7 13.0 132
Carbon Dioxide, Orsat % 50 48 52
Static Pressure in/H,O 0.24 0.24 0.24
Moisture Collected mls 346.6 367.6 3525
Percent Water % 28.9 30.1 30.0
Sampling Time min 62.5 62.5 62,5
Sample Volume dscf 40.114 40.189 38.692
Particulate Weight g 0.0163 0.0168 0.0190

* All values based on probe and filter rinse particulate weights.

L0,
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Units Conditions
Manufacturer’s rated production capacity tons/hr 295
Historical maximum asphalt production rate tons/hr 290
Historical minimum asphalt production rate tons/hr 175
Nominal asphalt production rate during test tons/hr 250 ¥
Baghouse temperature °F 330 to 350:
Baghouse pressure differential in. H,O 4-5 A
Mix temperature °F 275 - 300
Dryer fuel #2 Diesel
Raw Materials Data:
Limestone o 81.0
Sand P 14.3
Moisture % .
Asphalt % 4.7
Size % Passing
1-11720 100
1 100
172" 97.6
3/8"
Mesh #4 67.9
Mesh #8 4.5
Mesh #16
Mesh #30 23.8
Mesh #100

Mesh #200 7.8




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 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 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.
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Stack dimensions = 31" x 28"

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

1 1 1 1 1
2 2 2 2 2
3 3 3 3 3
4 4 4 4 4
5 5 5 5 5

Traverse Point Locations

3.1°
9.3"
15.5"
21.7
279"

A

Figure 2



APPENDIX A

EXAMPLE CALCULATIONS



10
11
12
13
14
5

16

TSus

% 1

Csue

Ep

NOMENCLATURE

Description

Initial meter reading
Final meter reading
Volume meter, actual

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

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

Concentration of particulate collected,
actual conditions

Particulate emission rate

Units

dcf
dcf
dcf

in. Hg
in. Hzo

dscf
grams
ﬁ!

Ib/Ib-mole
Ib/Ib-mole

minutes
inches
in. H,O
°F

fts

in. Hg
in. H;0
in. H,O
°F

fpm

minutes

inches
inl

dscfm
mg
gr/dsct

gr/act

Ib/hr



Example Calculations
Run 1

1) Vm = ( 550.884 - 511.617 ) = 41.348 dcf

( 17.64 )( 41.348 ) (29.4 . 142

36 )
= 40.114 ds
76 +460 4

2) Vmy, =

3 Vwey, = 00471 (3466 ) = 16.325 fiSUP3

(100 ) ( 16.325 )
(40.114 + 16.325)

= 28.9%

%H,0 =

(100 - 289)
100

4 Mf = = 0.711

5) %N, =100 - (50 + 127 + 0) = 82.3%

6) Md = (50 x 044) + ( 12.7 x 0.32 )( 823 x 028 ) = 29.31 Ibflb~mole
7) Ms =(2931x0711) + 18( 1 - 0.711 ) = 26.04 Ibjlb-mole

8) Nj4A

9) P, =2940 + (1’3;2‘;

= 20.42 inches Hg

[ 322 + 460
10) Vs = (51288 /1749, | 222 * 480 | o4 _ 5605 o
) Vs = Y II\J 29.42::26.04]><8 5 fpm

11) %I - 1039 (322 + 460)@0114) oo

5,605 (62.5)(29.42)(0.711)(0.0416)?

12) As =31 x 28 = 868 &



0.122 (5,605 ) (868 ) (0.711 ) (2942 ) _
322 + 460 15,946 dscm

13) @, =

14) Cs,, = 0.0154 (0.0163/40.114) = 0.0063 gr/dscf

_ 17.64 (0.0063)(29.42)(0.711) _
15) Cs, T 460 0.0030

16) E, = 0.00857 (0.0063)(15,946) = 0.86 Ibfhr



10.

11,

PARTICULATE CALCULATION EQUATIONS

V,=V,-V,

1764 (V) Y (p,,»fﬂ]

v 13.6
) =
Ty * 460
Vo = 00471V

100(V,
%Hzo=___w;
Vatty * Vot

o 10 - %H,0
7 100

% N, = 100 - (%CO, + %0, + %CO)
M, = (%CO, x 0.44) + (%0, x 0.32) + (%N, + %CO x 0.28)

M, = (M, x M) + 18(1 - M)

_ 5.168(T,, + 460)(C)O)MI(D}) AP

$

m JE T, + 460

P
P =P + £
» " 136

‘ T, + 460
V, = 51288 x Cp x (faP0) x "T""E’;ﬁ—

_ 1039(T,(m) + 460)(V“w))
V,O)(P)MYD)

% I




IDZ
12. A,-n(z)

13.

14.

15.

16.

0.0 122(V )4 JM)(P)

o TJ(M) + 460
M)l
Cm = 0.015 7
m(sid)
c 17.64(C¢¢)(P_,)(b2
stoct)
T o T 460

E, = 0.00857(C5)(Q)



APPENDIX B

LABORATORY AND ANALYSIS FORMS



" ¥er Type and Size:

& .%
-~

Weight Unit: grams
ter Treatment:
Desiccate 24 hours/6 hours between weighings
Oven Treated
Other
nce Check:
pight Value(g) 65 L5~

L4 7990

- Date: 7 - 79 3 Y- 79 3
Time @4bry | /poo pF 20320 -
Filter
No. Weigh No. Weigh No Weigh No. Average
72-47 Lo 2903 b2 2899 42 290/
2-73 Lo. 3538 | bo. 35327 bs. 3539
53.49Y £3 2073 03 2074 b3 20 7%
92-96 Ll 091 bb. p9s¢ b6, 59/7
72-97 65 Y52 ¢S, 4506 (37 #s2L
g2-9% | b0 (720 | bo. L725 bo. hF25




Weight Unit:

ter Treatment:
x Desiccate 24 hours/6 hours between weighings
Oven Treated
Other
walance Check:
eight Value(g) 2§50 AR
: 64 5777 (LA T775
L7 9977 | (4 5773

Date:

| 7/0% /5> Yos-72 Y~ 73
| Time (24 hr): ©: 0 /7D /520 >
Filter
No. Weigh No. / Weigh No._2 | Weigh No._3 _ Average
§3-4¢ 622954 2. 392/ b2 2577 —
73-43 60.3546 bp . 3597 60 3568 >
93~ 4y $3.2107 63, 2094 L3 2/l —=
93-43 | 4¢.5248 (6. %075 | Ll K273 bl £274 |
g3- ¢ 6£.0916 (6. 0967 | L6 0932 | T
93-47 | 659523 5. 474 L He7 | T =
93-4g 606954 | fo. 77154 | 4o fiz7 | T =
~




Analyst: ug ([,\jaod

Filter Type and Size:

G mm ¢ lass

Weight Unit:

_grams

Filter Treatment:

Desiccate 24 hours/6 hours between weighings
Oven Treated

Other

Balance Check:

Weight Value(g) (/ ) QZO
Initial Check(g) 59,9995 39,944
Final Check(g) 39,9995 309994
Date: 4/, 23~ ? 3 4/-2_3- ?0
Time (24 hr): BgeD /460 =
Filter
No. Weigh No. _L_ Weigh No._"( Weigh No.___ Average
J7dz Bl de0y B 33 %1 T3/ 3
923 ‘ ST 27,5297 33,5298
03-¢¢ 34, 9140 >( . 340 36.9/40
0345 29,0340 27:023% 22.0339
9346 $2.7507 27507 3u 7507
$3247 A A 340!l 3/. 40/0
93-¢% 29 (2zs 796730 29. 6223
Q3-41 33,9947 32,9943 33 994%
¢g-70 3/ 6523 3/ 452¢ o/ bszy
93~/ 3/ 5251 /5257 305257
93-7% 37,240 3212493 32,2493
93-23 349694 34365 54.849s
$3-2¢ 36 jb4Y Sl fo¥: 3. /645
2375 33.3439 2, %490 I 3490
G3-76 32.5¢03 3233 $2.9903




Project No.: Analyst:
Beaker Size: |4 () w& Weight Unit: grams
Beaker Treatment:
_____ Desiccate 24 hours/6 hours between weighings
____ Other
Balance Check:
Weight
Il Value(g) 70.¢ 70,7
Initial '
Check(g) 72000010 70, 0004
Final Check(g) (9 9725 ~70,000 4
Date: 5/7/95 5793 .
Time (24 hr): 705 ’,5—, &Y
Beaker '

No. . Weigh No. i‘?\__ Weigh No.__ Average
Y4637¢ | £c.5F3% (5734 (65737
X83-32 | £7 00FS | (4.0/05 L7,0f0)

93-26 | £5.93%% |(5. 9495 | 459393
W 9329 | £76063 L4 LOIH |izio70
9 3-§0 63.99¢3 bZ?? 94
73-%) | £6:.022% |(,4,0237 | 46,0335
( 33-5T | 6%-1MeF (LG /420 | 504187 §9./9/9
7393 | 63.9¢35 |L4.590L45
7754 | 75 %350 759902 | ZmEessc vl
x $3-%S | 47359 (473556 | ¢7s585A
X 73-%6 | 6% /70l 1(§.)7/( 68.17/2 E%./71Y
A F3-57F | 799296 |94 9304 74,5308 249306
97-5% |53 290¢ |(,43.29/3
73-%% | 636399 (7,445 /¢
93-90 | 6€5. %58/ 5 959/




I %

39

l[ Filter Type and Size: . Weight Unit: - grams
Filter ent: . : o
Desiccate 24 hours/6 hours between weighings
Oven Treated : '
Other '
Balance Check:
{-Weight Value(g) ’35 o 3% N
Initial Check(g) 34 955 % 3% 0007

Final Check(g)

-

5~/0-7% slief€s
Time 24 hr)y: | €!C0 /%50
FI:'I? ) Weigh No. _/__ Weigh No. _Z_ Weigh No. _3_ Average
98 =44 Ll 09853 | b6 0%%7 §4.09% 5
94-¢3 33 §4/2 33.549/73 33. %Y13
78 LY 3¢ 772 S6.7150 | R¢g. 7145 34.9/50
G4 — 45 2999 29.04573 - 29.095 ]




Project No.:

Y3

Analyst: ~7

Beaker Size:

/SO o

Weight Unit:

grams

Beaker Treatment:
¥ _Desiccate 24 hours/6 hours between weighings
Other

Balance Check:

Weight
Value(g)

70.0

70.0

Initial
Check(g)

Fo.o004

?0.0005

Final Check(g)

Fo.o00 0L

Jo. g 0oS

Date: 7"/”[‘%’5 5////33 2
7 T 4
Time (24 hr): 2 28Y%, /7 3/ o
Beaker :
No. WeighNo. /| | WeighNo._ & | WeighNo._____ Average | ml
g3-7246 66.5 724y 6e. 9% £6.5FY6]| joo
93 52 69.15)% 69. 1520 £9./5/9 | 75
23-5¢ 65,1754 tg.1790 £€/792| 25
9§35 7 749351 |74 G356 249354 | S




APPENDIX C

COMPUTER DATA .



FILE NAME - CBASHPALT.R1 PROG.=VER 06/27/89
RUN # - C.B. ASPHALT HUNTINGTON PLANT RUN 1 05-29-1993 13:37:09
LOCATION - HUNTINGTON

DATE - 5-5-93

PROJECT # - 411834

Initial Meter Volume (Cubic Feet)= 511.617
Final Meter Volume (Cubic Feet)= 550.884
Meter Factor= 1.053
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)= 29.40
Static Pressure (Inches H20)= 0.24
Percent Oxygen= 12.7
Percent Carbon Dioxide= 5.0
Moisture Collected (ml)= . 346.6
Percent Water= 28.9
Average Meter Temperature (F)= 76
Average Délta H (in H20)= 1.42
Average Delta P (in H20)= 1.748
Average Stack Temperature (F)= 322 :
Dry Molecular Weight= 29.31
Wet Molecular Weight= 26.04 >
Average Square Root of Delta P (in H20)= 1.2878
% Isokinetic= 106.9
Pitot Coefficient= 0.84
Sampling Time (Minutes)= 62.5
Nozzle Diameter (Inches)= 0.204
Stack Axis #1 (Inches)= 31.0
Stack Axis #2 (Inches)= 28.0
Rectangular Stack

Stack Area (Square Feet)= 6.03
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% CO2
Particulate Loading, Dry Std. (gr/scf)= 0.0063 0.0106 0.0150
Particulate Ioading, Actual (gr/cu ft)= 0.0030

Emission Rate (1lb/hr)= 0.86

No Back Half Analysis



* * METRIC UNITS * *
FILE 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 Ieak 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)= 747
Static Pressure (mm H20)= 6
Percent Oxygen= : 12.7
Percent Carbon Dioxide= 5.0
Moisture Collected (ml)= 346.6
Percent Water= 28.9
Average Meter Temperature (C)= 25
Average Delta H (mm H20)= 36.0
Average Delta P (mm H20)= 44.4
Average Stack Temperature (C)= 161
Dry Molecular Weight= 29.31
Wet Molecular Weight= 26.04
Average Square Root of Delta P (mm H20)= 6.4902
% Isokinetic= 106.9
Pitot Coefficient= 0.84
Sampling Time (Minutes)= 62.5
Nozzle Diameter (mm}= 5.18
Stack Axis #1 (Meters)= 0.787
Stack Axis #2 (Meters)= 0.711
Rectangular Stack

Stack Area (Square Meters)= 0.560
Stack Velocity (Actual, m/min)= 1,708
Flow rate (Actual, Cubic m/min)= 957
Flow rate (Standard, Wet, Cubic m/min)= 635

Flow rate (Standard, Dry, Cubic m/min)= 452

Particulate Loading - Front Half

Particulate Weight (g)= 0.0163
Particulate ILoading, Dry Std. (mg/cu m)= 14.4
Particulate Loading, Actual (mg/cu m)= 6.8
Emission Rate (kg/hr)= 0.39

No Back Half Analysis

PROG.=VER 06/27/89
05-29-1i3%3

Corr.

to 7% 02 & 12% CO2

24.2

13:37:09

34.4



FILE NAME - CBASHPALT.R1 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 2.20 310 70 69
2 2.700 2.20 311 73 71
3 1.900 1.50 316 72 71
4 1.100 0.90 316 73 71
5 0.580 0.47 314 73 71
6 2.200 1.80 314 74 72
7 2.800 2.30 314 75 73
8 2.000 1.60 320 81 76
9 1.100 0.90 326 83 78
10 0.680 0.55 323 - 77 74
11 2.300 1.90 327 82 79
12 2.200 1.80 324 78 83
13 1.800 1.40 322 78 75
14 1.300 1.10 316 78 75
15 0.700 0.56 321 78 75
16 2.400 1.90 322 78 76 :
17 2.300 1.90 327 79 72
18 1.700 1.40 332 80 77
19 1.100 - 0.88 332 80 77 Ed
20 0.720 0.57 333 81 77
21 2.900 2.30 331 79 77
22 2.400 1.90 331 80 77
23 2.200 1.80 325 80 78
24 1.100 0.89 320 80 78
25 0.820 0.67 318 81 78
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
(9) (9) (9) (9)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 33.8413 33.8298 0.0000 0.0115
Fraction Final Wt. Tare Wt. Vol. Net Wt.
(9) (9) (ml) (9)
PROBE RINSE 74.9354 74.9306 75.0 0.0048
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 PROG.=VER 06/27/89
RUN # - C.B. ASPHALT HUNTINGTON RUN 2 05-29-1993 13:37:53
LOCATION - HUNTINGTON

DATE - 5-5-93

PROJECT # - 411834

Initial Meter Volume (Cubic Feet)= 551.843
Final Meter Volume (Cubic Feet)= 591.580
Meter Factor= - 1.053
Final lLeak Rate (cu ft/min)= 0.002
Net Meter Volume (Cubic Feet)= 41.843
Gas Volume (Dry Standard Cubic Feet)= 40.189
Barometric Pressure (in Hg)= 29.40
Static Pressure (Inches H20)= 0.24
Percent Oxygen= 13.0
Percent Carbon Dioxide= : 4.8
Percent Water= 30.1
Average Meter Temperature (F)= 82
Average Delta H (in H20)= : 1.42
Average Delta P (in H20)= 1.686
Average Stack Temperature (F)= 314 :
Dry Molecular Weight= 29.29
Wet Molecular Weight= 25.89 : >
Average Square Root of Delta P (in H20)= 1.2872
% Isokinetic= 108.1
Pitot Coefficient= 0.84
Sampling Time (Minutes)= 62.5
Nozzle Diameter (Inches)= 0.204
Stack Axis #1 (Inches)= 31.0
Stack Axis #2 (Inches)= 28.0
Rectangular Stack

Stack Area (Square Feet)= 6.03
Stack Velocity (Actual, Feet/min)= 5,591
Flow Rate (Actual, Cubic ft/min)= 33,703
Flow rate (Standard, Wet, Cubic ft/min)= 22,599
Flow Rate (Standard, Dry, Cubic ft/min)= 15,795

Particulate Loading - Front Half

Particulate Weight (g)= 0.0168 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry std. (gr/scf)= 0.0064 0.0113 0.01l61
Particulate Loading, Actual (gr/cu ft)= 0.0030

Emission Rate (lb/hr)= 0.87

No Back Half Analysis



* * METRIC UNITS * * )
FILE NAME - CBASPHALT.R2 PROG.=VER 06/27/89
RUN # - C.B. ASPHALT HUNTINGTON RUN 2 05-29-1993 13:37:53
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)= 747
Static Pressure (mm H20)= 6
Percent Oxygen= 13.0
Percent Carbon Dioxide= 4.8
Percent Water= 30.1
Average Meter Temperature (C)= 28
Average Delta H (mm H20)= 36.2
Average Delta P (mm H20)= 42.8 :
Average Stack Temperature (C)= 157
Dry Molecular Weight= 29.29 >
Wet Molecular Weight= 25.89
Average Square Root of Delta P (mm H20)= 6.4874
% Isokinetic= 108.1
Pitot Coefficient= 0.84
Sampling Time (Minutes)= 62.5
Nozzle Diameter (mm)= 5.18
Stack Axis #1 (Meters)= 0.787
Stack Axis #2 (Meters)= 0.711
Rectangular Stack

Stack Area (Square Meters)= 0.560
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 lLoading - Front Half

Particulate Weight (g)= 0.0168 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 14.8 25.8 36.9
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 80 80
2 2.300 1.90 317 81 80
3 1.900 1.50 v 320 1) 81 80
4 1.200 1501\ W g3 80
5 0.950 0.78 319 83 81
6 2.200 1.80 312 81 79
7 2.000 1.60 320 82 80
8 1.800 1.50 315 82 80
] 1.300 1.10 317 83 81
10 0.890 0.73 319 . 83 81
11 2.000 1.60 317 81 80
12 1.900 1.60 317 82 81
13 1.300 1.10 315 83 81
14 1.400 1.20 312 84 82
15 1.300 1.10 312 84 82
16 1.700 1.40 316 81 80 .
17 1.900 1.60 316 80 82
18 2.000 1.70 314 84 82
19 1.400 1.20 315 85 82 >
20 1.100 0.90 316 84 - 81
21 1.900 1.60 316 84 82
22 2.100 1.80 308 84 82
23 1.900 1.60 306 85 83
24 1.500 1.30 304 85 82
25 1.600 1.30 304 85 82
Fraction Final wt. Tare Wt. Blank Wt. Net Wt.
(9) (9) (9) (g9)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 66.0985 66.0917 0.0000 0.0068
Fraction Final Wt. Tare Wt. Vol. Net Wt.
(g9) (g (ml) (g)
PROBE RINSE 69.1519 69.1419 75.0 0.0100
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 PROG.=VER 06/27/89
RUN # - C.B. ASPHALT RHUNTINGTON RUN 3 05~29-1993 13:38:37
LOCATION ~ HUNTINGTON

DATE - 5-5-93

PROJECT # - 411834

Initial Meter Volume {(Cubic Feet)= 592.204

Final Meter Volume (Cubic Feet)= 630.823

Meter Factor= 1.053

Final lLeak Rate (cu ft/min)= 0.001

Net Meter Volume (Cubic Feet)= 40.666

Gas Volume (Dry Standard Cubic Feet)= 38.692
Barometric Pressure (in Hg)= 29.40

Static Pressure (Inches H20)= 0.24

Percent Oxygen= 13.2

Percent Carbon Dioxide= . 5.2

Percent Water= 30.0

Average Meter Temperature (F)= 87

Average Delta H (in H20)= 1.45

Average Delta P (in H20)= 1.771

Average Stack Temperature (F)= 316 X
Dry Molecular Weight= 29.36 .
Wet Molecular Weight= 25.95 >
Average Square Root of Delta P (in H20)= 1.2766

% Isokinetic= 105.1

Pitot Coefficient= 0.84
Sampling Time (Minutes)= ) 62.5

Nozzle Diameter (Inches)= 0.204

Stack Axis #1 (Inches)= 31.0

Stack Axis $#2 (Inches)= 28.0
Rectangular Stack

Stack Area (Square Feet)= 6.03

Stack Velocity (Actual, Feet/min)= 5,546

Flow Rate (Actual, Cubic ft/min)= 33,433

Flow rate (Sstandard, Wet, Cubic ft/min)= 22,352

Flow Rate (Standard, Dry, Cubic ft/min)= 15,647

Particulate loading ~ Front Half

Particulate Weight (g)= 0.0190 Corr. to 7% 02 & 12% CO2
Particulate ILoading, Dry Std. (gr/scf)= 0.0076 0.0136 0.0174
Particulate Loading, Actual (gr/cu ft)= 0.0035

Emission Rate (lb/hr)= 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)= 747
Static Pressure (mm H20)= 6
Percent Oxygen= : 13.2
Percent Carbon Dioxide= 5.2
Percent Water= 30.0
Average Meter Temperature (C)= 31
Average Delta H (mm H20)= 36.8
Average Delta P (mm H20)= 45.0
Average Stack Temperature (C)= 158
Dry Molecular Weight= 29.36
Wet Molecular Weight= 25.95
Average Square Root of Delta P (mm H20)= 6.4337
% Isokinetic= 105.1
Pitot Coefficient= 0.84
Sampling Time (Minutes)= 62.5
Nozzle Diameter (mm)= 5.18
Stack Axis #1 (Meters)= 0.787
Stack Axis #2 (Meters)= 0.711
Rectangular Stack

Stack Area (Square Meters)= 0.560
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)= 443

Particulate Loading - Front Half

Particulate Weight (g)= 0.0190
Particulate Loading, Dry Std. (mg/cu m)= 17.3
Particulate Loading, Actual (mg/cu m)= 8.1
Emission Rate (kg/hr)= 0.46

No Back Half Analysis

PROG.=VER 06/27/89
05-29~1993 13:38:38

Corr. to 7% 02 & 12% CO2
31.1 40.0



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 85 85
2 2.800 2.30 321 85 85
3 1.600 1.30 323 88 85
4 0.990 0.80 323 85 85
5 0.660 0.54 317 86 86
6 3.200 2.60 314 87 88
7 2.300 1.90 319 88 88
8 1.500 1.20 319 89 87
9 0.730 0.60 318 Q0 87
10 0.650 0.54 316 . a0 87
11 3.500 2.90 316 85 85
12 2.600 2.10 315 85 85
13 1.600 1.30 313 86 86
14 0.780 0.64 315 86 86
15 0.510 0.42 313 87 86
16 3.200 2.60 313 87 86 .
17 2.400 2.00 314 88 86
18 1.400 1.10 314 88 86
19 0.790 0.66 313 89 86 >
20 0.610 0.51 315 88 86
21 3.000 2.50 316 89 87
22 2.300 1.90 318 g1 87
23 1.800 1.40 318 91 87
24 1.300 1.10 317 91 87
25 0.850 0.70 317 91 88
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
(9) (9) (9) (9)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 29.0451 29.0339 0.0000 0.0112
Fraction Final Wt. Tare Wt. Vol. Net Wt.
(9) (g) (ml) (g)
PROBE RINSE 68.1792 68.1714 75.0 0.0078
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



PRELIMINARY VELOCITY TRAVERSE

7
5

9)) ¢3¢

PROJECT NO.
PLANT b, Asphalt
DATE fﬁ’ 1 /ﬁ 3

/ /
LOCATION Hon st~
STACE 1D, «"x3 )/ "

" BAROMETER PRESSURE IN. Hg ;2 9 1’/

/5
3

2-)

SITE TO BARO. ELEVATION (ft.)

CORRECTED BARO. PRESSURE

- TEMPERATURE METER NO.

THERMOCOUPLE LD. NO.

&Y
7=/ Do
/

PITOT (Cp)

OPERATORS

STACK GAUGE PRESSURE (In. H,0) _+¥ Y

FINAL PITOT LEAK CK. AT 23" H,O ﬁ/ F

4

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK CYCLONIC FLOW TRAYERSE VELOCITY STACK CYCLONIC FLOW
N:lomnggk Bf.;'n TE.LFQ’ DETERMINATION N;ig‘ ;:ER Hf’A..D TE.\:P DETERMINATION
. IN.HO ‘ré AT ANWGHLI‘E ;) IN. B0 Jé AT A‘:vexx;f: é-)
REFERENCE YIELDS REFERENCE YIELDS
ANULL P ANULL
Al 24 35 | £ 0 ) ,49 | LO 327 | 12 2
] 2. 3251 L7 ) s | Fo |13 -0 17
3| =z.0 1l | L pt ] D) 7.4 |3z¢ .39 <
byl 1. ¢ 3251 O (4 < | 1.4 |36 321 .5
{1 -69 323 | oS ] 3 272 1324 | . /] | 2
1|23 (373 |.4g5% | 1 Y {1l 1325 |13 | 2
1l 2.T | 3% .]O ) 24 &3 | 329 | .05 | )
31 L€ 312 | -°29% ) £ 2. 7] 324 | 3« S
Y110 322 | -0% / Kk 2.2| 319 o o
5 | -#H 32171 o o 3 7.0 1 323 | .23 3
(o |Pdez | 325 | 4ya | S Y L] 1325 | © o
| =y | 325 1./%5 | 2 3 ¢S 3241 -Jo =2
> 1 2-* | 3261 -3 | %
Stete "L'—;\q
Reviewed by: Date:




WA IRERURRE

11635 W 83RD TERRACE
Lenexa, Kansas 66215
(513) 492-1613
FAX: (913)492-1012

prOIECTNO___ 418 3Y PROJECT LEADER il
RUN NO. / CONSOLE OPERATOR__ =3/ _
DATE / © 5/ 73 ' LAB PERSON 77
SAMPLE TYPE OA{ 7 SUPPORT PERSONNEL:__ /&0

PLANT C@ &SOY\CL,U—

SAMPLING LOCATION %[MHM Fon

METER NO. 73 ASSUMED MOISTURE ﬁ_; 30 4
UMBILICAL CORD 1LD. NO__—__ METER CORRECTION FACTOR_/. O 3 2 - ‘___Z__é/\‘__/_,
UMBILICAL/SAMPLER HOOKUP_ | METER sH@___ 2- 05 Y ! : i
OVENBOXNO.____ [~ BAROMETRIC PRESSURE R . Y/ inmHg 7
PROBENO.___ 3~/ STATIC PRESSURE__, A in H,0 3) ’
PROBE LENGTH & TYPE 2$RECORD DATA EVERY___ . .S MIN ?
prToTNO____ 3— ) PITO COEFFICIENT - &Y 4y
THERMOCOUPLE 1D.No,_ 3"/ NozziE pameTER 222 .20 4 J M
NOZZLE NO.__, % &-/3 sTack aXs #1 21 A R ¢ | E
NozzLE TYPE_ss /& o STACK AXIS #2 2% res *M‘)VJ“/ SCHEMATIC, OF TRAVERSE
POINT LAYOUT
TIME (24 HRS.)
VACUUM, in. Hg INITIAL METER VOLUME s/ ¢/ 7
CFM FINAL METER VOLUME s $ 0445/1{
PITOT :’E.A:DCHECK

i1 Y3 jod Z2YF

J2S | /25 | .2 |36 | jor >4
/g 1 )3 | ™ JO | 7 /o

JFS | /2-8 s | L2 3| G487 /3.4
— [ 22 rom 3442

COMMENTS: FILTER NO. g3 “5 3

e ] ‘}, . ) é"n,mé
Z@E/ paois ¥ bl 93 47 beole s ,

(A [N [ A

AVG

/

gz Fé



Run No.___L Project No. Lf “ % H Location )é/ m—[’),w‘\.h —— Date 5[0 S[E 5 Operalor‘ﬂ/ Page __L of_L
D1y Gas Meter Velocity , Oriffice Dry Gas Mclcr7 4
Traverse | Sample Clock ft? Head ) AH Stack Temperature Pump Probe Filter Impinger
Nﬂ‘.ﬁﬁir gﬁ'ﬂﬁ (gl-!;;) mitisl__§/L6 1 F in.AlfI’,O in 1O Tc";p' ’ ;:A :{; Tc'l:'p' Te‘:;p. Til;p'
Desired Actual Desired Actual Inlet Outlet
P e
A) | =S — 2.2 1310 | 2o | 69| 1 | 243|215 | 4 Léd
| 3o 2T 3) P32 2845342 | Le
3 -5 1316 |22 |7) | 9 |254 |23 |52 |1.37
Y lool 9 30| - 3!4 3 | S sy 1243 f} Lo+
s |14 ' £9.75 4P 1304 |23 |2/ 12 |253|ess | 5] 74+
B ) 2.3 |ivoe] L¥ 1314 |2y |72 12551293 |59 | 72,¢%
t 5.0 2.3 134 |25 [F3 13 7254 |t46 |s) li& 7
3 L6 320 |S) (P4 | # |252|29F |5/ /.Y
v | e .9 131b 143 |39 | # |=msel2tF sz |04
5 Jies | 3 132325 124 | |24e 255 |52 |, ma
) /014 | S 1327 | 51178 | /2 |35€p3! |37 L/
< |3 141329 |2+ |3 /o |2sv 253|153 | 298
. W (372 [Z& |75 | & [253 [0 [$3 /04
¥y 1o 1 1316 |78 (25 | £ [2sR|23e (53 |z7sw
¢ s $35.047 S8 132) | #€|FS |3 |2s0l25) |57 [/8%
D j030 L9 (3T |75 |F¢ | ) [263(753 | 3T |/ 5u
2 1 9 133 [ 29 [FE | [zés|esn | 5€ (45
3 LY |3321&0 | 29| 21265|1%0 |58 |,39
Y | e 881332 |sp | 77| 5 (263243 145 | fow
$ 1,94 SF1333159 27| U [1be| 28035 |, oy
£ /2496 3 (331 | 29 | FF|/2|Té5 |t3é | 5S¢ |70
2 S 19 (33 |so {77 |1/ |=20l23) |59 |ise
3 |- Ly 1328 se |79 /0 |135lzstse |Lvs
Y 10 .¥9 |37e|5e || S |T3F| e |58 |foe
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ypg3Y

AR SRURRE

11635 W 83RD TERRACE
Lenexa, Kansas 66215
(913) 492-1613
FAX: (913) 492-1012

PROJECT NO. PROJECT LEADER____~77__
RUN NO. N CONSOLE OPERATOR___ 77~
DATE 5/ o35 / 9 1) LAB PERSON g]/
SAMPLE TYPE/ % SUPPORT PERSONNEL:_/ )¢
PLANT. ﬁC- b. prﬁ’ p halt

SAMPLING LOCATION, ,;EA,/»»;\MJM

METER NO. 3 ASSUMED MOISTURE S0 %

UMBILICAL CORD LD. NO.__ ="
UMBILICAL/SAMPLER HOOKUP L’ METER sH @

OVENBOXNo. [

PROBE NO. -{

- sTaTIC PRESSURE__» X Y

/
PROBE LENGTH & TYPE 3

PITOT NO._ -5

=)

THERMOCOUPLE 1D. NO._ 3~}

nozzig N0, ()~ 1

NOZZILE TYPE__ 88

B0

SAMPLE TRAIN LEAK
CHECKS

STACK AXIS #1

METER CORRECTION FACTOR__/» © 5 3
2.0954

BAROMETRIC PRESSURE Z 97, L{

LfﬁECORD paTAEVERY £ _ 3

in Hg
in H,0 6(6 *
MIN 720,

PITO COEFFICIENT. -~ 4

NOZZLE DIAMETER . X € Y

in

=/

STACK AXIS #2 A ?

TIME (24 HRS.)

KA

1257

e . SCHEMATIC OF TRAVERSE
POINT LAYOUT

VACUUM, in. Hg a1s j | r INITIAL METER VOLUME $51/. %L{/ 3
CPM _ oo 3 eXe 2 FINAL METER VOLUME 6 q’ 540
il e 454 Dz 45
I B
RECOVERY DATA
ORSAT/FYRITE
IMP-1 3973 log 193
‘ 4.4 /7.5 | 130 wr | \8% | oo 5Tt

5 /%-©

/ 3.0

= " 5 leo [ %

5 )%,0

/30

IMP. 4 ;Z 0A 0 }Zyé

AVG

U. € —

/3.0

COMMENTS:

g“e’/s//L 7274

20.09 dﬂ/ we Pt

o 3670

FILTER NO: ? 3'”&
O, 3% g0, 3%
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WA IRSQURCE

11635 W 83RD TERRACE
Lenexa, Kansas 66215
(913) 492-1613
FAX: (913) 492-1012

prosecrno,_ W\ B £ PROJECT LEADER__ ]
RUN NO. 1 CONSOLE OPERATOR 77
DATE 5 / g zJﬁ B) LAB PERSON ﬁ/
SAMPLE TYP / DAL sUPPORT PERSONNEL: £ €0
pant_ (L 6. Q‘r%‘oha E=

SAMPLING LOCATION___ /fur 1p ) o~

METER NO. / ASSUMED MOISTURE, 30 %

UMBILICAL CORD LD, NO,__— __ METER CORRECTION FACTOR_1-05 D

UMBILICAL/SAMPLER Hooxup_ﬂ_ METER aH @ 2.03 u

OVEN BOX NO. / BAROMETRIC PRESSURE_ 7 ] ") in Hg

PROBENO.____ "3~ | stamic pressure___ - LM in H,0 ¢ee
PROBE LENGTH & TYPE. 3~ \4 * SRECORD DATA EVERY "L~ 5 MIN R
PrTOTNO.___ 3~ | PITO COEFFICIENT , &Y

. 20'7‘ in /

THERMOCOUPLE 1.D. NO. g "/ NOZZLE DIAMETER

NOZZLE NO. 15 STACK AXIS #1 "il
NOZZLE TYPE__S§ L@/ Q STACK AXIS #2 rZ 2/ 44 2 o SCHEMATIC OF TRAVERSE
POINT LAYOUT
TIME (4 HRS) /4205 /6/30
VACUUM, in. Hg als / <% i INTTIAL METER VOLUME 5 G 2«7 OZ’,
CFM ~00/ __0{0( FINAL METER VOLUME 5306/23
Pl'I‘OI‘:ﬁA}:OCHBCK \Pﬂﬁ 5 ‘Pa 45
RECOVERY DATA
@ IMP. 1 Hﬂﬁ )0 o 300
1 6 i IMP. 2 .
S 1/ )3 ] - 3% | Joo | 33
2 £§ /€'5 ;3 ‘ IMP. 3 é - é
: s 15,5 | 13.2 s | 902 & 6942 /3.8
e sl =— | 133 ik IELEEN
COMMENTS: FILTER NO: g3 -6
éf’tz’/« v ? 3 ’ (ofé
Pedon 5T g 30 Lofrer Lol TFCY
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MRARERYEEE

11635 W 83RD TERRACE —
Lenexa, Kansas 66215 :
(913) 492-1613
: FAX: (913) 492-1012
PROJECT NO. L/ ) } { 31') PROJECT LEADER '77A
RUNNO. g )3 e CONSOLE OPERATOR_T7
pate__ S /0¥ /‘7 P LAB PERSON 7 .
7 ] - T

SAMPLE TYPE eV AT Y E SUPPORT PERSONNEL:DO

ant___ (R Asphalt

SAMPLING LOCATION f/,. vt s+

METER NO. 2 ASSUMED MOISTURE_____ > %
UMBILICAL CORD 1.D. NO.___ METER CORRECTION FACTOR___ /.23 73
UMBIIJCAUSAMPLERI—fOOKUPH TER aH @ 2.054
OVEN BOXNO.___ BAROMETRIC PRESSURE_&_3- in Hg
PROBE NO, - STATIC PRESSURE___ 7+, & Y in H;0
PROBE LENGTH & TYPE_____ RECORD DATA EVERY, S MIN
——r
PITOT NO. PITO COEFFICIENT — 4/
THERMOCOUPLE LD. NO.__ NOZZLE DIAMETER___ ~— T l ' ) )
al X U o
NOZZLE NO. — STACK AXs #1___3/ 76 L
NOZZLE TYPE__-8371€+40 STACK AXIs #2. B @&  SCHEMATIC OF TRAVERSE
’” POINT LAYOUT
SAMPLE TRAIN LEAK 2 /Oa AT
CHECKS

TIME HRS. -

TIME GAFRS) S oo &3 S

VACUUM, in. Hg als 6, t INTTIAL METER VOLUMB L/ % 9 é O ?

CPM .00 9,?0 FINAL METER VOLUME {//.3 /5
PITOT LEAK CHECK e
23* HO
RECOVERY DATA
ORSAT/FYRITE

159 | oo | SZ

/
)
8

3 “/ ~ IMP. 4 7__555 ;Q’O-é }2 %
AVG . TOTAL: (_224-‘7)

COMMENTS: FILTER NO.




APPENDIX E

PRETEST CALIBRATIONS



BAROMETER CATIBRATION SHEET

pate %~ /3-93

ZZ
Barometer Number /

Ambient Temperature

Calibrator /? /goéo LA

Barometer Reading é,z, 5 4

Reference Barometer Reading <%0

Difference S

Tolerance: Difference < 0.1 inch



CONSQILE WQK?S"’T—T

NAMZ Z%’('\Oﬂ&)/

TAT, PEADING

QRIZTICZ RDG. ~=

PTYE VACTOM Ecv¢

V 4055
Q)+ 2,08Y

K FacTor L S5%)

HON NCM3ZR

1

375625
249 2 30

80 s 77

g/ s 67

30
/.50

g2/ 52

/Z//

F?OJ—' cT £

-
3

4~/ 3 73 eatw :5 DREIVIOTUS ¥ m.c*ﬂoa 4O £
ORITICE £ ; PYROMITZR £

32 94 OO0

L 79

549, ¢

=)

~r7

-7~

/7//



o
(i
by
H
0
]
Ak

Bar. Pressure

Room Temp.

Pump Vacuum

Y

L.

BRACKETING WORRSEFET

RACKETING  WORKSEE

K.FACTOR 1._ B34 2. __L24

pars 4//7-F73 TRaIN I.D. #i—%

2. _ %2

BOS
Lo




DRY GAS "METQ'l THERMOCQUPLE CALIBRATION SIEET
Date ’ff - L’B “Q’Z} ' g’hern&qcouple Number s 3

Ambient Tenp.

Calibrator _RjgoQ@ln
[0) N

F Barometric Pressure s;?g%}ﬁ?(7 in. Hg

Reference: mercury-in-glass {7433Pwv-~.

Hot Water Bath

Outlet
Ambient Air

Hot Water Bath

Other
. Reference Thermocouple
Thermocouple Source Thermometer Potentiometer Temperature
Temperature Temperature Difference®
I' F r
Inlet ? °
o .
Ambient Air 78 0
o] o
] 36 /3%

75° C9g°
J 2,0 |
/3" 1377

% Reference Temperature — Thermocouple Temperature = + 5.4°F



TYPE S PITOT TUBE
CALIBRATION

PITOT # :? "/

Calibrator: 2. P, Project no.:
o) .
Date: 4///7/41 I Probe no.: 34 "/

Pitot Tube Assembly Level?  (£4 N

Pitot Tube Openings ‘Damaged? Y RO (if yes explain below)

o/ . (<10°) g O ° (<5%)
o2 / ° (<10°) g? / * (<5°)
Z=AsnY___ I/t in. (<V8in.)
W=AsinO__ /¢ in. (<132 i)
p=, 4 n p__ A0 in.
DT=__, 454 in.

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

Comments:




Date 4///?/92—

STACK TUERMOCOUPLE CALIBRATLION SHERLE

Ambient Temp.

Thermocouple Number 6-/
-y !\ N

calibrator f::€51312£/~—-\¥

I parometiric Pressure

ﬁ?,f@ in. lg

Relerence: mercury-in-glass /S‘% -

‘other
Reference Reference Jhermocouple
Point Source” Thermometer potentiometer Tenpera 'l;urce
Number® (Specify) Temperalture Temperature Difference
r F %

/‘%ﬂ / r ‘QYK/\I\

A

V.

v

<

<\

2

7 2

v

8 gvery 50°F for each reference point
b pype of calibration system used

¢ (—(ref temp,

°F + 460) - (test thermom temp,

oF 4 460)

L

ref temp, °F + 460

100 £ 1.5

o



WWTION SHEET

UMBILICAL IQOKUD TUERMOCOULLE CALLIDI

Date \\\\ N\Q\@ Thermocouple Number \
E2 _v: .
Ambient Temp. _ ' parometric Pressure % M\\W% in. llg
Calibrator \:N / %D\@ LA . Reference: mercury-in-glass QQ%.\WQ
7 ~ .
- other
Reference . Thermocouple
Source Thermometer - potentiometer Temperature
Temperature Temperature pifference’
I r r
o

nA° 7/

Ambient Air

Ice Bath

— e o

® Reference Temperature — Thermocouple Temperalure = 1 2°F




Date vameW\mwAmv EWMHEonocmHm Number AV\

’ N B
Ambient Temp. ) I Daromelric Pressure % M\lﬁ% in. Illg
nmw..gnwﬂohl\l‘N \OD\Q 1A e Reference: mercury-in-glass h %\ ‘ pr
¥ b v
_ _ other
Reference . Thermocouple
Source Thermometer - potentiometer Temperalture
'emperature . Temperature Difference®
F ¥ F
o

Ambient Air Q\& “ , Q\

Ice Dath @ & & %QQ

- et B B s S e B

8 Reference Temperature — Thermocouple YTemperalure = 1t 2°r



Jren

Date \\\N;@\\@\W

Ambient Temp.

Calibrator m \W 0001!\/1!\

Thermocouple Huwnber
" N

F Darometric V

THERMOCOUL LE COLLDRAYLLON

/

re

SUEEE

ssuLe m m” 70 . in. ly

Reference: mMeLrcury- in-ylass m s Nmuu

== u..l.llll]llllllll!ln..n, nWHHUHHHHHHHHl!le!‘ llllllllll S
Reference Reference Jhernocouple
Point source” Thermomelel: poltentiometer .Ew__.imhg.r: re
Number® (specily) Temperature Temperature E:cmmzcm
F ¥ .
_ C Y 4
\\X;N\KSQUP. mﬁv \V““
Cren 2
245 245
B I T L ST ettt et J o] St tomprtempnnta HlllHllllm
s Every 50°F for each yeference point
b ypype of calibratlon system used -
| (ref temp, o + 460) - (Ltest therwmom temp, °F 4 160)
: _ 100 £ 1.5%.

ref temp, °F 4 460



APPENDIX F

POSTTEST CALIBRATIONS
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75T Surpeay Jeremorey
e = & 103RIQIED
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/ _;ﬁ JoqumN JpPmoreqg
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Date .W\ N\ Q\\» " Thermocouple Number Ntr\w

-3

NAN QO in. Hg

Ambient Temp. F Barometric Pressure

Reference: mercury-in-glass \\ .wv.\r..

Calibrator l .
A\
oOther
. Reference Thermocouple
Thermocouple Source Thermometer potentiometer Temperature
_ Temperature Temperature pifference’
F F T
Inlet P %N 17,
Ambient Air W‘\
/%5
Hot Water Bath \ Q Q\
' outlet
a
Ambient Air Q,W V
14
Hot Water Bath \ r& %\ \ Q%
8 Reference Temperature — Thermocouple Temperature = + 5.4°F




e ———— 2= & 4010

GRC 6/11/90
ORFICE BRACKETING

Project 962002 Bracket Orfices:

Date DEC 18 92 Orifice No. 1

Operator RIGDON Orifice N0.1 K factor

Orfice Number 3 Orifice No. 2

Orfice Y factor 1.027 Orifice N0O.2 K factor
) ° Orfice #1 ° Orfice #2 °

Final DGM Volume ° 642.850 ° 647.575 °

Inital DGM Volume ° 640.800 ° 643.500 °

Net DGM Volume (Vm) ° 2.050 ° 4.075 °

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

In/Out DGM Temp. ° ° ° >
Inlet ° ° °
initial ° 74.0 ° 75.0 °
final - 75.0 ° 75.0 °
Outlet ° ° °
initial ° 72.0 ° 73.0 °
final ° 73.0 ° 73.0 °
Avg. DGM Temp ° 73.5% ° 74.0 °
Time, sec. . 300.0 ° 300.0 °
Orifice DH, in. H20 ° .55 ° 2.25 ¢
Baro. Press., in. Hg ° 28.90 ° 28.90 °
Room temp., Deg. F ° ° °
initial -* 76.0. ° 76.0 °
final ° 76.0 ° 76.0 °
Avg. Room Temp. ‘ 76.0 ° 76.0 °
Pump Vacuum, in. Hg : 16 ° 18 -

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

0
vVer (std) ° 1.997 -~ 3.998 °
Vm (std) : . 1.962 ° 3.913 °
Y Factor (brackets) ° 1.018 1.022 -~

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

+/- 2% criteria ° ’
Percent of ¥ ° .89
° PASS

: 051.
PASS

o e o o
o a o o



-

e Riegko

PRCJZCT
ORIFICE 7 1. :2 )

M

ok

Final Reading
Initial reading

Difference

Initial
Final

Avg. Temp.
Time
orifice rdg. ~EH

BRar. Pressura

e

Room Temp.

Pump Vacuum

BRACKETING WORKSEEET

K.EACToﬁ_l.‘ 9/‘77 2. é?ﬂé

varz §/7/24

25,23

TRAIN I.D. 73

(49595 -
¢ 4450

2, 23
25,2%

B
225
2990
e s 76
L5



CONSOLE CALIBRATION
Project

Date

Operator

Console Number

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

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

In/Out DGM Temp.
Inlet Deg. F
initial
final
Qutlet Deg. 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

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

411317
may 7 93
RIGDON

3

Run 1

636.350

633.000
3.350

Orifice number
Orifice K factor
Previous Y factor

Run 2

639.855
636.500
3.355

72.0
72.0

71.0
71.0
71.5
300.0
1.55
28.90

76.0
76.0
76.0

16

72.0
72.0

71.0
71.0
71.5
300.0
1.55
28.90

76.0
76.0
76.0

16

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

Average Y
Average Delta H@

»

3.315
3.226
1.028
2.047

1.027
2.044

3.315
3.231
1.026
2.041

+/- 2% criteria
Percent of Avg ¥

+/- 5% criteria
Percent of final ¥

e L) o [ E ] o o

@ o e © o6 o o

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

.5312
1.053



CONSQLE WORXSEZET

NAME ZE;SQéQZ K FACTOR }53/ 2

5/97/943  T=ax =¥ 2 pazvious ¥ Facror /53

Da~T=
ORITIC=E ¥ z PYROMZITER ¥

PROJECT &

.

RON NUMIZR

L
£36.35
L3300

TNITIADL READING

INT=T & OUTLIET TIMPIRATURES

INITIAL

- ’ D1, 7/

72 19/

500

e, 7¢ ;1 76

=T VACTTOMY Eg”

2

£37.955
L3456

72 s 7/
9% 1 27/

_Goo___
455
25
Db 1 26
S




TYPE S PITOT TUBE
CALIBRATION

PITOT # 6—/

“ Calibrator: R[ cﬁg 0;, : " Project no.:
“ Date: i— 9 — 7% . Probe no.: 5 -/
Pitot Tube Assembly Level? - (9/ N

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

« / | ° (<10°) p_ 0 0 (<5°)
</ ° (<10°) p: / 0 (<5°)
Y = / o=_/ A=_772 in.
Z=AsinY___Z/ in. (<1/8in.)
W=AsinO__Z/% in. (<1/32in.)
P W in. Pt 472 in.
DT=___ 9¥L in.

Calibration Required? Y /& * (If yes explain below)

Comments:




Date At“ .\nw@

2

Ambient Temp.

i

QHWUHW.WOH\@%\/

F Darometric Pressure

STACK LHERMOCOUL LE CALLBRALION SHEET

Thermocouple zcsbmml\lthMUW‘l\lllll\lll
mw m, M@ in. ly

Reference: Emhn:Hwnw:erwmmlt\wAw

.

Fn

‘other
u1111111||11111111lytlnllxllxlllllxxltxjn:xl llllllllllllll =
Reference Reference Thermocouple
Point source® Thermomeler polentiometer .h.w:_mmhg.ﬁchnm
Number® (specify) remperature remperature cwnmmw\m:no
F Iy ;
4] 4 o _ &
\ \ \:m\ @\Lr Q “N Q \ /
Q\N\\m € o 5 o
Z 400 294 iy
Aven_
@ Eyery 50°F for each reference point
b _Type of calibration system used -
~ (test thermom tewp, °F + 460)
100 € 1.5%.

¢ _c:,mn temp, °F + 460)

L

ref temp,

°F + 460




UMBILICAL IIOOKUP IIERMOCOUR LI CALIDRATION SHEET

Date % - Q lw <, Thermocouple Number \
" N :
Ambient Temp. F Baromelric Pressure M&mw,mwv in. Ilg
Calibrator MN~;,nVNnMV) Reference: mercury-in-glass \\m\mwmwvA
d‘ L4
other
Relference . Thermocouple
Source Thermometer - potentiometer Temperature
Temperature Temperature pifference”
F I r
o
z 7 A

Ambient Air

Ice Bath

77

8 Reference Temperature — Thermocouple Temperature

2°F

|
{+




N _SHEEL

UMBILICAL 1IOOKUD ‘LHERMOCOUPRLL CALIBRATILO

Date q ,.Q -9 \N Thermocouple Number %x
" N :
Ambient Temp. F Barometric Pressure w %\ QB in. lig
Calibrator \N \.DDD\NQ?. . Reference: mercury-in-glass XW\M\N\J
4 L | - - =
‘ other
" Reference . Thermocouple
Source Thermometer pPotentiometer T'emperature
Temperature Temperature pifference’
r ¥ r
0

Ambient Air

Ice Bath m\\Q &r\mﬁ

2 peference Temperature — Thermocouple Temperature = + 2°F




Oren _LUERMOCQULLE CALLDRALLON SUBEE

bDate .uﬂJMMW\WNAN Thermocouple zcsbmh\l\\l\kmll\tl\lltllll
. -y ™ . ' ) .
Ambjient 'Temp. I Darometric hhmmm:hmlilLMNMWNMWMN\I\IKIII\ in. Iy

Calibrator \va,‘\mvr, o Reference: Emhc:hwlwzlcHcmmlkMNMMNMNAV&!\\l\l&I\I
o - g

o mSm ST SSCESERIIEEE B L e mESEESEERES
Reference Reference %:mhacnc:tum g
Point mc:hcmc - Thermomele): ccrm:r»camﬁmh eﬁecohcr:hm
Number® (5pecily) Tenperalture Temperature Cbhhmmm:cm
r ¥ ;
o 2 o
/ A 1nh torl 75! g 7
AYe R4 ré
2 ven
dmmmmm e EmnEER T Lruunnnuulliullillllllflllll!lllnllnllllm

o pyery 50°F L[or each reference point
b pype of calibratlon systen used _
c| (ref temp, °F -+ 460) - (test thermom temp, oF 4 469)

rel Ltemp, °F + 460



APPENDIX G

OPACITY DATA SHEETS
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APPENDIX H

PLANT OPERATION DATA
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