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Division of Energy
Division of Environmental Quality
Division of Geology and Land Survey
Division of Management Services
Divisionof Parks, Recreation,
and Historic Preservation

JOHN ASHCROFT

Governor

G. TRACY MEHAN III i
Director STATE OF MISSOURI

DEPARTMENT OF NATURAL RESOURCES

DIVISION OF ENVIRONMENTAL QUALITY

P.O. Box 176
Jefferson City, MO 65102

December 18, 1991

Mr. William D. Eckhoff

President, Masters & Jackson Paving Company
P. O. Box 1187

Springfield, MO 65801

Dear Mr. Eckhoff:

My staff has reviewed the report of emission tests conducted by AirSource
Technologies on your Double Barrel Astec Asphalt Plant near Willard,
Missouri. Testing was conducted on August 5 & 6, 1991. The reported
average particulate concentration of 0.0068 gr/DSCF was less than the NSPS
maximum (0.04 gr/DSCF), and the observed opacity was below the NSPS
maximum (20%). Our review of the test data is in substantial agreement
with these findings. In light of the foregoing, the facility was found to

be in compliance at the time of the test with permit # 0391-007.

Production at the time of the test averaged 420 tons per hour which shall
be the maximum permitted production rate for this facility. Pressure drop
across the baghouse was not reported by AirSource Technologies, but was
recorded by APCP personnel for a single run. During this run pressure
drop averaged approximately 2 inches of water. To ensure continued
compliance with permit conditions, a comparable level should be maintained
whenever the facility is in operation. Annual production at this facility
is limited to 350,000 tons.

Sincerely,

AIR POLLUTION CONTROL PROGRAM

Steve Feeler

Compliance Unit Chief

SF:pyb

@ Printed on recycled paper.



Division of Energy
Division of Environmental Quality
Division of Geology and Land Survey
Division of Management Services
Divisionof Parks, Recreation,

JOHN ASHCROFT

Governor

G. TRACY MEHAN 111 o A
Disector STATE OF MISSOURI

DEPARTMENT OF NATURAL RESOURCES e fmon fretnaen
MEMORANDUM
DATE: December 19, 1991
TO; Greene County file
FROM: Peter Yronwode /£ (~
SUBJECT: Masters & Jackson Paving Co.; Asphalt Plant Stack test

Masters & Jackson Paving Company received permit # 0391-007 to construct
an Astec Double Barrel asphalt plant near Willard, Missouri. On August

5 & 6, 1991 a particulate emission test was run on the plant by AirSource
Technologies.

During the test the plant was run at 420 tons per hour and pressure drop
across the bag house (recorded by APCP) averaged @2 inches of water. The
three test runs met isokinetic sampling criteria, reported opacity

averaged less than 1%, and reported average particulate concentration was
0.0068 gr/DSCF. At the time of testing the facility was in compliance

with New Source Performance Standards (0.04 gr/DSCF and 20%). Annual
production is limited to 350,000 tons.

The original presentation of the report by AirSource Technologies was
unsatisfactory. Important data was omitted and the required format was
not followed. A better report was finally submitted five months after the
test was performed in which baghouse data was still missing. Because of
the extremely low emissions at this plant the report was accepted but the
testing firm was warned that omission of such information in future
reports would result in their rejection by APCP.

@ Printed on recycled paper.



SOURCE EMISSTONS REPORT
OF
MASTERS & JACKSON
SPRINGFI1ELD, MISSOURI
(Willard/Springfield Facility)

BY
AIRSOURCE TECHNOLOGIES
11635 WEST 83RD TERRACE
LENEXA, KANSAS 66215

AirSource Project No. 411117/R



PREFACE

This report was prepared by AirSource Technologies in response
to a test that was conducted at Masters-Jackson’s
Willard/Springfield, Missouri, plant on August 5 and 6, 1991. Any
questions concerning this report should be directed to Mr. George
Cobb, General Manager.

Approved by:

Wt

eor R. Cobb
General Manager

November 25, 1991



SECTION 1

INTRODUCTION

A compliance test was conducted for particulates and opacity
by AirSource Technologies on Masters- Jackson’s asphalt drum mixer
facility, located near Willard/Springfield, Missouri. Three l1-hour
runs were conducted by George Cobb, Karl Baker and Dan Rigdon on
August 5 and 6, 1991. This report. presents the results and
methodology used to perform these tests.

The appendices contain the following:

Appendix A: Computer Calculatons
Appendix B: Example Calculations
Appendix C: Field Data Forms
Appendix D: Laboratory Data
Appendix E: Pretest Calibrations
Appendix F: Posttest Calibrations
Appendix G: Participants
Appendix H: Process Data
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LOCATION:

ANT NAME . Masiers &

Willard, MO

A =00

DATE: 8/5-6/91

e e

1

SN Repida L

RUN NO:

*ySE FOR ANY TEST WITH A SQUARE OR RECTANGULAR STACK*

NUMBER OF POINTS 24
PIME, MINUTE/POIRT 2.50
TLEAK RATE, FT3/MIN 0.000
BAR PRESS, INCH Hg 29.92
STATIC PRESS (in H20) 0.39
STACK EXIT LENGTH IN 49.00
STACK EXIT WIDTH IN 33.00
fMPINGER H20, ML 248.6
SILICA GEL H20, GM 9.8
PT STACK  VFLOC ORIFICE
NO TEMP  PRESS PRESS
{Ts) {dPs) {dH)
3 204.0 1.40 3.20
2 214.0 1.40 3.15
3 219.0 1.30 2.380
4 219.0 1.20 2.70
5 215.0 1.60 3.60
6 215.0 1.60 3.60
7 212.0 1.40 3.2
8 203.0 1.10 2.50
9 201.0 1.70 3.30
10 200.0 1.30 3.00
11 201.0 1.00 2.3
12 206.0 0.94 2.15
13 214.0 1.40 3.15
14 223.0 0.98 2.20
15 227.0 0.75 1.70
16 226.0 G.60 1.35
17 225.0 1.20 2.0
18 231.0 0.94 2.10
19 231.0 0.71 1.60
20 228.0 .62 1.40
21 224.0 0.88 1.20
22 226.0 0.58 2.00
23 225.0 0.70 1.60
24 225.0 0.58 1.30
25
26
27
28
29
30
nvG  217.3 1.091 2.44
STACK GAS MOL WT. WET

3TACK VELOCITY (ft/sec)

STD VOL SAMPLED (std ft2)
AV METER TEMP (deg F)
PERCENT MOISTURE (%)

STD STACK FLOW RATE {DSCFM)

TSOKINETIC SAMPLING RATE (%)
PARTIC EMISSION RATE (1lb/hr)
PARTICULATE CONC (gr/DSCF)

PERCENT OXYGEN 14.50
PERCENT CARBON DIOXIDE 5.50
PERCENT CARBON MONOXIDE 0.00
Cp (PITOT COEFFICIENT) 0.840
NOZZLE DIAMETER, INCHES 0.238
INITIAL METER VOL, FT3 84.502
FINAL METER VOL, FT3 136.482
METER CORR FACT, Y 1.014
PARTIC COLLECTED, MG 31.40
METER TEMP SQR ROOT
INLET QUTLET VELOC PRESS
{(tTmi  (Tmo)
102 101 1.183
99 160 1.183
101 101 1.140
302 101 1.095
103 102 1.265
103 101 1.265
106 102 1.183
106 102 1.049
104 101 1.304
104 102 1.140
105 102 1.000
105 102 0.970
104 102 1.183
104 102 0.990
107 104 0.866
107 104 0.775
107 105 1.695
107 105 0.970
108 106 0.843
108 106 0.787
108 306 0.338
109 107 0.938
110 108 0.837
112 103 0.762
105.5 103.4 1.0317
27.20 AVG ABS STACK TEMP (deg R)
67.55 AVG ABS METER TEMP (deg R)
49.58 METER LEAK RATE (ft3/min)
104.42  SAMPLE VOL LK CORR'D (ft3)
13.70 AVG ABS STACK PRESS (in Hg)
28519.71 VOL 1120 IN METER GAS (std ft3)
120 IN GAS STREAM (vol frac)
105.27  NOZZLE AREA (ft2)
2.3890 STACK AREA (ft2)
0.009773 STACK EQUIV DIAMETER (ft)

677.3
564.4
0.000
51.98
29.95
12.16
0.197
0.00031
11.229
39.44



PLARY NAMB Muslers & Jacsoo

LOCATTON: Willard, MO DATE:

*UISE FOR ANY TEST WITH A SQUARE OR

NUMBER OF POINTS 24
TIME, MINUTE/POINT 2.50
LEAK RATE, FT3/MIN 0.000
BAR PRESS, INCH Hg 28.85
STATIC PRESS (in H20) 0.39
STACK EXIT LENGTH IN 43.00
STACK EXIT WIDTH IN 33.00
TMPINGER H20, ML 160.2
STLICA GEL H20, GM 5.3
PT STACK  VELOC ORIFICE M
NO TEMP  PRESS PRESS INLET
(Ts)  (dPs) (dH) (Pmi
1 183 0.90 0.55 113
2 195 3.50 0.91 111
3 201 1.60 0.96 112
4 205 1.30 0.78 113
5 215 1.60 0.94 113
6 223 1.60 0.93 114
7 222 1.30 0.76 114
8 222 0.90 0.52 114
9 218 1.60 0.94 114
10 217 1.20 0.70 107
il 216 0.94 0.54 101
12 217 0.62 0.35 99
13 217 1.50 0.86 98
14 222 0.90 0.51 98
15 221 0.74 0.42 98
16 215 0.70 0.40 36
17 215 1.70 0.97 a4
18 159 1.20 0.72 78
19 190 0.79 0.45 79
20 194 0.64 0.37 80
21 196 1.20 0.69 81
22 198 1.20 0.69 82
23 196 0.94 0.54 83
24 192 0.58 0.33 84
25
26
27
28
29
30
AVG  206.5 1.131 0.66 99.0
STACK GAS MOL WT. WET 26.87
STACK VELOCITY (ft/sec) 63.87
STD VOL SAMPLED (std ft2) 25.21
AVG METER TEMP (deg F) 98.67
PERCENT MOISTURE (%) 23.61

STD STACK FLOW RATE (DSCFM) 274938.02

ISOKINETIC SAMPLING RATE (%) 103.85
PARTIC EMISSION RATE (1b/hr) 2.1788
PARTICULATE CONC (gr/DSCF)  0.009244

Jasi UNLLLASPida L radlit

8/5-6/91 RUN NO: 3
RECTANGULAR STACK*

PERCENT OXYGEN 16.20
PERCENT CARBON DIOXIDE 6.00
PERCENT CARBON MONOXIDE 0.00
Cp {(PITOT COEFFICIENT) 0.840
NOZZLE DIAMETER, INCHES 0.174
INITIAL METER VOL, FT3 188.308
FINAIL, METER VOL, PFT3 215.553

METER CORR FACT, Y 1.014
PARTIC COLLECTED, MG 15.10
ETER TEMP SQR ROOT
OUTLET VELOC PRESS
{ Tmo )
110 .949
i1k 3.225%
112 1.265
113 1.140
112 1.265
113 1.265
112 1.140
112 0.349
112 1.265
108 1.095
102 0.970
Q3 0.787
399 1.225
39 0.949
99 0.860
96 0.837
35 1.304
78 1.095
! 0.889
7S 0.800
73 1.085
80 1.095
80 0.970
81 0.762
98.3 1.0498

AVG ABS STACK TEMP (deg R)
AVG RBS METER TEMP (deg R)
METER LEAK RATE (ft3/min)
SAMPLE VOL LK CORR'D {ft3)
AVG ABS STACK PRESS (in Hg)
VOL H20 IN METER GAS (std £t3)
H20 IN GAS STREAM (vol frac)
NOZZLE AREA (ft2)

STACK AREA (ft2)

STARCK EQUIV DIAMETER (ft)

666.5
558.7
0.000
27.25
28.88
7.79
0.236
0.00017
11.228
39.44



PLANT NAME:Masters & Jackson

LOCATION:  Willard, MO

DATE: 8/5-6/391

VR i L i i
N R ra Al

RUN NO: 4

L

XUSE FOR ANY TEST WITH A SQUARE OR RECTANGULAR STACK*

NUMBER OF POINTS 24 PERCENT OXYGEN 14.70
TIME, MINUTE/POINT 2.50 PERCENT CARBON DIOXIDE 6.20
TEAK RATE, FT3/MIN 0.000 PERCENT CARBON MONOXIDE 0.00
BAR PRESS, INCH Hg 28.97 Cp (PITOT COEFFICIENT) 0.840
STATIC PRESS (in H20) 0.39 NOZZLE DIAMETER, INCHES  0.238
STACK EXIT LENGTH IN 49.00 INTTIAL METER VOL, FT3 218.317
STACK EXIT WIDTH IN 33.00 FINAL METER VOL, FT3 264.073
IMPINGER H20, ML 199. 1 METER CORR FACT, Y 1.014
STLICA GEL H20, GM 14.0 PARTIC COLLECTED, MG 3.20
PT STACK  VELOC ORIFICE METER TEMP SQR ROOT
NO TEMP  PRESS PRESS INLET  OUTLET VELOC PRESS
(Ts)  (dPs) {aH) (Tmi  (Tmo)
1 219 0.86 1.70 84 83 0.927
2 227 0.52 1.00 89 85 0.721
3 225 0.47 0.92 9] 86 0.686
4 223 0.47 0.92 92 87 0.686
5 221 0.95 1.90 92 88 0.975
6 213 0.73 1.50 96 89 0.854
7 219 0.59 1.20 96 90 0.768
8 214 0.53 1.05 97 a1 0.728
9 213 .20 2.40 96 31 1.095
10 211 0.81 1.65 100 92 0.900
11 212 a.71 1.45 101 94 0.843
12 211 0.62 1.25 102 95 0.787
13 211 1.40 2.85 100 a5 1.183
14 211 1.00 2.05 103 96 1.000
15 210 0.91 1.85 104 97 0.954
16 208 0.65 1.35 104 98 0.806
17 207 1.50 3.10 103 38 1.225
18 207 1.50 3.00 104 a9 1.225
19 206 1.3 2.70 105 38 1.140
20 204 0.92 1.90 104 99 0.959
21 200 1.40 2.90 102 99 1.183
2 201 1.50 3.00 102 ag 1.225
23 201 1.50 3.00 102 38 1.225
24 201 1.45 3.00 102 33 1.204
25
26
27
28
29
30
AVG  211.7 0.979 1.99 38.8 93.5 0.9708
STACK GAS MOL WT. WET 27.38 AVG ABS STACK TEMP (deg R)
STACK VELOCITY (ft/sec) 64.12 AVG ABS METER TEMP (deg R)
STD VOL SAMPLED (std ft2) 42.85 METER LEAK RATE (ft3/min)
AVG METER TEMP (deg F) 36.15  SAMPLE VOL LK CORR'D (ft3)
PERCENT MOISTURE (%) 18.97  AVG ABS STACK PRESS (in Hg)
STD STACK FLOW RATE (DSCFM) 26668.32 VOL H20 IN METER GAS (std ft3)
«v 3, 146}+0 H20 IN GAS STREAM (vol frac)
TSOKINETIC SAMPLING RATE (%) 97.28 NOZZLE AREA (ft2)
PARTIC EMISSION RATE (lb/hr)}  0.2634  STACK AREA (ft2)
PARTICULATE CONC (gr/DSCF)  0.001153  STACK EQUIV DIAMETER (ft)
ARt
' 000 ﬁlg i

671.7
556.1
0.000
45.76
29.00
106.03
0.180
0.00031
11.229
39.44



SECTION 2

SUMMARY OF RESULTS

2.1 Particulate Emission and Opacity Results

Table 2-1 presents the particulate emission results and the opacity
averages taken during the particulate runs.

Table 2-1
Results
Parameters Run 1 Run 3 Run 4
Particulate Collected, g 0.0314 0.0151 0.0032
Particulate Concentration,
Actual (gr/cu ft) 0.0061 0.0054 0.0007
Dry Std. (gr/scft) 0.0101 0.0092 0.0012
Emission Rate, lb/hr 2.41 2.17 0.26
Opacity, % 0.0 0.0 0.0

2.2 Sampling Train Results

Table 2-2 summarizes the sample train results as determined by
measurement and calculations.

Table 2-2
Results
Parameters Run 1 Run 3 Run 4

Sampling Time, min 60 60 60
Sample Volume, dscf 47.935 25.208 42.848
Isokinetics, % 104.2 103.9 97.4
Oxygen Concentration, % 14.5 16.2 24.7
Carbon Dioxide

Concentration, % 5.5 6.0 6.2
Stack Gas Moisture, % 20.2 23.6 19.0
Average Stack Temp., °F 217 206 212
Actual Flow Rate, acfm 46,340 47,069 43,196

Stack Flow Rate, dscf/min 27,877 27,492 26,663



2.3 Discussion of Results

The results show the plant is within compliance of the
0.04 gr/dscf allowable particulate concentration. The opacity
averages were within the 20% limit. The plant was operated at an
average production rate of 450 tons per hour.

After completion of Run 2, it was determined that the filter
was installed incorrectly; therefore, it was decided to run a
fourth run. The field data for this run is not included in this
report.

There were no plant interruptions during the testing.



SECTION 3

SOURCE OPERATION

The Willard/Springfield plant is located two miles southeast
of Willard, Missouri. The unit is a Double Barrel Aztec with a
capacity of 511 T/hr @ 0% moisture. No. 2 diesel is used as fuel
at a rate of 420 gal/hr during operation. A schematic of the plant
is shown in Figure 3-1.

During operation on August 5 and 6, 3,300 T and 1,823 T of
asphalt were produced, respectively. This averages to 420 T/hr
production rate.

Appendix H provides the production data provided by the plant.
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SECTION 4

SAMPLING AND ANALYSIS

The sample ports are located 0.6 diameters upstream and 7.3
diameters downstream from disturbances. The stack dimensions are
33"x49", Four sample points per port, for a total of 24, were used
to perform the test runs. Below is a summary of the port and
sample point locations.

24"

0 0 0 0 0O *x‘ i‘t> 49" ;iﬁ

288" 33"

1
2
3
4

_{ e ininininlnln
1 2 3 4 5 6

Sampling was conducted using a USEPA Method 5 sampling train.
The train consists of a heat-traced borosilicate glass probe liner
housed in a stainless steel sheath; a high efficiency glass fiber
filter supported on a Teflon frit, mounted in a glass holder; four
glass impingers; and a flow control module containing a leakless
vacuun pump, a dry gas meter, an orifice meter and appropriate
valves, gauges, and associated hardware to permit control and
monitoring of the gas sampling rate. The four impingers are of the
Greenburg-Smith design as follows:

* The first is a modified Greenburg-Smith, containing
100 ml of distilled H,.

* The second is a standard Greenburg-Smith, contalnlng
100 ml of distilled H,O.

* The third and fourth impingers are of the modified
Greenburg-Smith design. The third is empty, but
intended to collect any carryover of moisture. The
fourth contains approximately 200g of blue, indicating



A cyclone was not used because particulate emissions were
expected to be low. The filter was housed in a temperature-
controlled oven maintained at 248°F + 25°F.

Sampling was conducted in accordance with the procedures
outlined in EPA Reference Method 5. The samples were collected
isokinetically over a 60 minute traverse of the stack as required
by 40 CFR 60 Appendix A, Methods 1-5. All pitot and sample train
leak checks for all runs were within the method criteria.

The sample recovery from the M5 particulate train was as
follows:

* Container 1 - Filter: Teflon-coated forceps were used
to remove the filter and place it in a labeled glass
petri dish.

* Container 2 - Front-half Rinse: The probe nozzle, probe
liner, and all glassware, up to and including, the front-
half of the filter housing were rinsed and brushed with
acetone a minimum of three times.

* The condensate and silica gel impinger were weighed using
a triple beam balance.

A multipoint composite stack gas sample was taken during each
test run and analyzed for percentage oxygen and carbon dioxide
according to EPA Reference Method 3 (40 CFR 60). The sample was
taken simultaneously with the Method 5 sampling, from the exhaust
of the Method 5 sampling train console.

The particulate matter analyses were performed by AirSource
Technologies according to the procedures established in EPA
Reference Method 5, paragraph 4.3. The filters were desiccated for
24 hours and weighed to a constant weight. A blank filter was
taken in the field and used as a control.

The front half rinses were measured volumetrically. The
contents were transferred to tared beakers and evaporated to
dryness at ambient temperature and pressure. The beakers were

desiccated for 24 hours and weighed to a constant weight. An
acetone blank was taken in the field and used as a control.

The opacity measurements were done according to EPA Reference
Method 9.



APPENDIX A

COMPUTER FORMS



FILE NAME - 411117rl PROG.=VER 06/27/89
RUN # - 1 08-21-1991 04:26:17
LOCATION - STACK

DATE - 8/05/91

PROJECT # - 411117

Initial Meter Volume (Cubic Feet)= 84.502
Final Meter Volume (Cubic Feet)= 136.482
Meter Factor= 1.014
Final Leak Rate (cu ft/min)= 0.002
Net Meter Volume (Cubic Feet)= 52.708
Gas Volume (Dry Standard Cubic Feet)= 47.935
Barometric Pressure (in Hg)= 28.92
Static Pressure (Inches H20)= 0.39
Percent Oxygen= 14.5
Percent Carbon Dioxide= 5.5
Moisture Collected (ml)= 258.4
Percent Water= 20.2
Average Meter Temperature (F)= 104
Average Delta H (in H20)= 2.44
Average Delta P (in H20)= 1.091
Average Stack Temperature (F)= 217
Dry Molecular Weight= 29.46
Wet Molecular Weight= 27.14
Average Square Root of Delta P (in H20)= 1.0317
% Isokinetic= 104.2
Pitot Coefficient= 0.84
Sampling Time (Minutes)= 60.0
Nozzle Diameter (Inches)= . 0.238
Stack Axis #1 (Inches)= 33.0
Stack Axis #2 (Inches)= 49.0
Rectangular Stack

Stack Area (Square Feet)= 11.23
Stack Velocity (Actual, Feet/min)= 4,127
Flow Rate (Actual, Cubic ft/min)= 46,340
Flow rate (Standard, Wet, Cubic ft/min)= 34,955
Flow Rate (Standard, Dry, Cubic ft/min)= 27,877

Particulate lLoading - Front Half

Particulate Weight (g)= 0.0314 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (gr/scf)= 0.0101 0.0217 0.0220
Particulate Loading, Actual (gr/cu ft)= 0.0061

Emission Rate (lb/hr)= 2.41

No Back Half Analysis



* * METRIC UNITS * *

FILE NAME - 411117r1 PROG.=VER 06/27/89
RUN # - 1 08-21-1991 04:26:18
LOCATION - STACK

DATE - 8/05/91

PROJECT # - 411117

Initial Meter Volume (Cubic Meterg)= 2.393
Final Meter Volume (Cubic Meters)= 3.865
Meter Factor= 1.014
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)= 1.492
Gas Volume (Dry Standard Cubic Meters)= 1.357
Barometric Pressure (mm Hg)= 735
Static Pressure (mm H20)= 10
Percent Oxygen= : 14.5
Percent Carbon Dioxide= 5.5
Moisture Collected (ml)= 258.4
Percent Water= 20.2
Average Meter Temperature (C)= 40
Average Delta H (mm H20)= 61.9
Average Delta P (mm H20)= 27.7
Average Stack Temperature (C)= 103
Dry Molecular Weight= 29.46
Wet Molecular Weight= 27.14
Average Square Root of Delta P (mm H20)= 5.1996
% Isokinetic= 104.2
Pitot Coefficient= 0.84
Sampling Time (Minutes)= 60.0
Nozzle Diameter (mm)= 6.05
Stack Axis #1 (Meters)= 0.838
Stack Axis $#2 (Meters)= 1.245
Rectangular Stack

Stack Area (Square Meters)= 1.043
Stack Velocity (Actual, m/min)= 1,258
Flow rate (Actual, Cubic m/min)= 1,312
Flow rate (Standard, Wet, Cubic m/min)= 990
Flow rate (Standard, Dry, Cubic m/min)= 789

Particulate Loading - Front Half

Particulate Weight (g)= 0.0314 Corr. to 7% 02 & 12% CO02
Particulate Ioading, Dry Std. (mg/cu m)= 23.1 49.8 50.5
Particulate ILoading, Actual (mg/cu m)= 13.9

Emission Rate (kg/hr)= 1.09

No Back Half Analysis



FILE NAME - 411117rl PROG.=VER 06/27/89
RUN # - 1 08-21-1991 04:26:33
LOCATION - STACK

DATE - 8/05/91

PROJECT # - 411117

Point # Delta P Delta H Stack T Meter T
(in. H20) (in. H20) (F) In(F) Out(F)
1 1.400 3.20 204 102 101
2 1.400 3.15 214 99 100
3 1.300 2.90 219 101 101
4 1.200 2.70 219 102 101
5 1.600 3.60 215 103 102
6 1.600 3.60 215 103 101
7 1.400 3.20 212 106 102
8 1.100 2.50 203 106 102
9 1.700 3.90 201 104 101
10 1.300 3.00 200 104 102
11 1.000 2.30 201 105 102
12 0.940 2.15 206 105 102
13 1.400 3.15 214 104 102
14 0.980 2.20 223 104 102
15 0.750 1.70 227 107 104
16 0.600 1.35 226 107 104
17 1.200 2.70 225 107 105
18 0.940 2.10 231 107 105
19 0.710 1.60 231 108 106
20 0.620 1.40 228 108 106
21 0.880 1.20 224 108 106
22 0.880 2.00 226 109 107
23 0.700 1.60 225 110 108
24 0.580 1.30 225 112 109
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
(9) (9) (9) (9)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 43.1663 43.1625 0.0002 0.0036
Fraction Final wt. Tare Wt. Vol. Net Wt.
(9) (9) (ml) (9)
PROBE RINSE 74.9569 74.9291 170.0 0.0278
IMPINGERS 0.0000 0.0000 0.0 0.0000

Probe Rinse Blank (mg/ml)= 0.0000
Inpinger Blank (mg/ml)= 0.0000



FILE NAME - 411117r3 PROG.=VER 06/27/89
RUN # - 3 08-21-1991 05:07:11
LOCATION -~ STACK

DATE - 8/5/91

PROJECT # - 411117

Initial Meter Volume (Cubic Feet)= 188.308
Final Meter Volume (Cubic Feet)= 215.553
Meter Factor= 1.014
Final Leak Rate (cu ft/min)= 0.002
Net Meter Volume (Cubic Feet)= 27.626
Gas Volume (Dry Standard Cubic Feet)= 25.208
Barometric Pressure (in Hg)= 28.85
Static Pressure (Inches H20)= 0.39
Percent Oxygen= 16.2
Percent Carbon Dioxide= 6.0
Moisture Collected (ml)= . 165.5
Percent Water= 23.6
Average Meter Temperature (F)= 99
Average Delta H (in H20)= 0.66
Average Delta P (in H20)= 1.131
Average Stack Temperature (F)= 206
Dry Molecular Weight= 29.61
Wet Molecular Weight= 26.87
Average Square Root of Delta P (in H20)= 1.0498
% Isokinetic= 103.9
Pitot Coefficient= 0.84
Sampling Time (Minutes)= 60.0
Nozzle Diameter (Inches)= 0.174
Stack BAxis #1 (Inches)= 33.0
Stack Axis #2 (Inches)= 49.0
Rectangular Stack

Stack Area (Square Feet)= 11.23
Stack Velocity (Actual, Feet/min)= 4,192
Flow Rate (Actual, Cubic ft/min)= 47,069
Flow rate (Standard, Wet, Cubic ft/min)= 35,993
Flow Rate (Standard, Dry, Cubic ft/min)= 27,492

Particulate Loading - Front Half

Particulate Weight (g)= 0.0151 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (gr/scf)= 0.0092 0.0269 0.0184
Particulate Loading, Actual (gr/cu ft)= 0.0054

Emission Rate (lb/hr)= 2.17

No Back Half Analysis



* * METRIC UNITS * *
FILE NAME - 411117r3 PROG.=VER 06/27/89
RUN # - 3 08-21-1991 05:07:11
LOCATION - STACK
DATE - 8/5/91
PROJECT # - 411117

Initial Meter Volume (Cubic Meters)= 5.332
Final Meter Volume (Cubic Meters)= 6.104
Meter Factor= 1.014
Final Leak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)= 0.782
Gas Volume (Dry Standard Cubic Meters)= 0.714
Barometric Pressure (mm Hg)= : 733
Static Pressure (mm H20)= 10
Percent Oxygen= 16.2
Percent Carbon Dioxide= 6.0
Moisture Collected (ml)= 165.5
Percent Water= 23.6
Average Meter Temperature (C)= 37
Average Delta H (mm H20)= 16.8
Average Delta P (mm H20)= 28.7
Average Stack Temperature (C)= 97
Dry Molecular Weight= 29.61
Wet Molecular Weight= 26.87
Average Sguare Root of Delta P (mm H20)= 5.2908
% Isokinetic= 103.9
Pitot Coefficient= 0.84
Sampling Time (Minutes)= 60.0
Nozzle Diameter (mm)= 4.42
Stack Axis #1 (Meters)= . 0.838
Stack Axis #2 (Meters)= 1.245
Rectangqular Stack

Stack Area (Square Meters)= 1.043
Stack Velocity (Actual, m/min)= 1,278
Flow rate (Actual, Cubic m/min)= 1,333
Flow rate (Standard, Wet, Cubic m/min)= 1,019
Flow rate (Standard, Dry, Cubic m/min)= 778

Particulate loading - Front Half

Particulate Weight (g)= 0.0151 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 21.2 61.7 42.3
Particulate Ioading, Actual (mg/cu m)= 12.3

Emission Rate (kg/hr)= 0.99

No Back Half Analysis



FILE NAME - 411117r3
RUN # - 3

LOCATION - STACK
DATE - 8/5/91
PROJECT # - 411117

PROG.=VER 06/27/89
08-21-1991 05:07:27

Point # Delta P Delta H Stack T Meter T
(in. H20) (in. H20) (F) In(F) Out(F)
1 0.900 0.55 189 113 110
2 1.500 0.91 195 111 111
3 1.600 0.96 201 112 112
4 1.300 0.78 205 113 113
5 1.600 0.94 215 113 112
6 1.600 0.93 223 114 113
7 1.300 0.76 222 114 112
8 0.900 0.52 222 114 112
9 1.600 0.94 218 114 112
10 1.200 0.70 217 107 108
11 0.940 0.54 216 101 102
12 0.620 0.35 217 99 99
13 1.500 0.86 217 98 99
14 0.900 0.51 222 98 99
15 0.740 0.42 221 98 99
16 0.700 0.40 215 96 96
17 1.700 0.97 215 94 95
18 1.200 0.72 159 78 78
19 0.790 0.45 190 79 79
20 0.640 0.37 194 80 79
21 1.200 0.69 196 81 79
22 1.200 0.69 198 82 80
23 0.940 0.54 196 83 80
24 0.580 0.33 192 84 81
Fraction Final Wt. Tare Wt. Blank Wt. Net Wwt.
(9) (9) (9) (9)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 29.022¢9 29.0210 0.0002 0.0017
Fraction Final Wt. Tare Wt. vol. Net Wwt.
(9) (9) (ml) (9)
PROBE RINSE 67.5795 67.5661 145.0 0.0134
IMPINGERS 0.0000 0.0000 0.0 0.0000
Probe Rinse Blank (mg/ml)= 0.0000
Inpinger Blank (mg/ml)= 0.0000



FILE NAME - 411117r4 PROG.=VER 06/27/89
RUN # - 4 08-21-1991 04:30:35
LOCATION - STACK

DATE - 8/6/91

PROJECT # - 411117

.

Initial Meter Volume (Cubic Feet)= 218.317
Final Meter Volume (Cubic Feet)= 264.073
Meter Factor= 1.014
Final Leak Rate (cu ft/min)= 0.003
Net Meter Volume (Cubic Feet)= 46.397
Gas Volume (Dry Standard Cubic Feet)= 42.848
Barometric Pressure (in Hg)= 28.97
Static Pressure (Inches H20)= 0.39
Percent Oxygen= 14.7
Percent Carbon Dioxide= 6.2
Moisture Collected (ml)= 213.1
Percent Water= 19.0
Average Meter Temperature (F)= 96
Average Delta H (in H20)= 1.99
Average Delta P (in H20)= 0.979
Average Stack Temperature (F)= 212
Dry Molecular Weight= 29.58
Wet Molecular Weight= . 27.38
Average Square Root of Delta P (in H20)= 0.9708
% Isokinetic= 97.4
Pitot Coefficient= 0.84
Sampling Time (Minutes)= 60.0
Nozzle Diameter (Inches)= 0.238
Stack Axis #1 (Inches)= 33.0
Stack Axis #2 (Inches)= 49.0
Rectangular Stack

Stack Area (Square Feet)= 11.23
Stack Velocity (Actual, Feet/min)= 3,847
Flow Rate (Actual, Cubic ft/min)= 43,196
Flow rate (Standard, Wet, Cubic ft/min)= 32,909
Flow Rate (Standard, Dry, Cubic ft/min)= 26,663
Particulate Loading - Front Half

Particulate Weight (g)= 0.0032 Corr. to 7% 02 & 12% CO2
Particulate lLoading, Dry Std. (gr/scf)= 0.0012 0.0026 0.0022
Particulate Loading, Actual (gr/cu ft)= 0.0007
Emission Rate (lb/hr)= * 0.26

No Back Half Analysis



* * METRIC UNITS * *
FILE NAME - 411117r4 PROG.=VER 06/27/89
RUN # - 4 * 08-21-1991 04:30:35
LOCATION - STACK
DATE - 8/6/91
PROJECT # - 411117

Initial Meter Volume (Cubic Meters)= 6.182
Final Meter Volume (Cubic Meters)= ’ 7.477
Meter Factor= 1.014
Final lLeak Rate (cu m/min)= 0.0001
Net Meter Volume (Cubic Meters)= 1.314
Gas Volume (Dry Standard Cubic Meters)= 1.213
Barometric Pressure (mm Hg)= . 736
Static Pressure (mm H20)= 10
Percent Oxygen= 14.7
Percent Carbon Dioxide= 6.2
Moisture Collected (ml)= 213.1
Percent Water= 19.0
Average Meter Temperature (C)= 36
Average Delta H (mm H20)= 50.4
Average Delta P (mm H20)= . 24.9
Average Stack Temperature (C)= 100
Dry Molecular Weight= 29.58
Wet Molecular Weight= 27.38
Average Square Root of Delta P (mm H20)= 4.8927
% Isokinetic= 97.4
Pitot Coefficient= 0.84
Sampling Time (Minutes)= 60.0
Nozzle Diameter (mm)= 6.05
Stack Axis #1 (Meters)= 0.838
Stack Axis #2 (Meters)= 1.245
Rectangular Stack

Stack Area (Sguare Meters)= 1.043
Stack Velocity (Actual, m/min)= 1,172
Flow rate (Actual, Cubic m/min)= 1,223
Flow rate (Standard, Wet, Cubic m/min)= 932
Flow rate (Standard, Dry, Cubic m/min)= 755

Particulate Loading - Front Half .

Particulate Weight (g)= 0.0032 Corr. to 7% 02 & 12% CO2
Particulate Loading, Dry Std. (mg/cu m)= 2.6 5.9 5.1
Particulate Loading, Actual (mg/cu m)= 1.6

Emission Rate (kg/hr)= 0.12

No Back Half Analysis



FILE NAME - 411117r4
RUN # - 4

LOCATION - STACK
DATE - 8/6/91
PROJECT # - 411117

PROG.=VER 06/27/89
08-21-1991

Point # Delta P Delta H Stack T Meter T
(in. H20) (in. H20) (F) In(F) Out(F)
1 0.860 1.70 219 84 83
2 0.520 1.00 227 89 85
3 0.470 0.92 225 91 86
4 0.470 0.92 223 92 87
5 0.950 1.90 221 92 88
6 0.730 1.50 219 96 89
7 0.590 1.20 219 96 90
8 0.530 1.05 214 97 91
9 1.200 2.40 213 96 91
10 0.810 1.65 211 100 92
11 0.710 1.45 212 101 94
12 0.620 1.25 211 102 95
13 1.400 2.85 211 100 12153
14 1.000 2.05 211 103 96
15 0.910 1.85 21.0 104 g7
16 0.650 1.35 208 104 98
17 1.500 3.10 207 103 a8
18 1.500 3.00 207 104 99
19 1.300 2.70 206 105 98
20 0.920 1.90 204 104 99
21 1.400 2.90 200 102 99
22 1.500 3.00 201 102 98
23 1.500 3.00 201 102 98
24 1.450 3.00 201 102 98
Fraction Final Wt. Tare Wt. Blank Wt. Net Wt.
(g) (9) (9) (9)
DRY CATCH 0.0000 0.0000 0.0000 0.0000
FILTER 31.7917 31.7887 0.0002 0.0028
Fraction Final Wt. Tare Wt. Vol. Net Wt.
(9) (9) (ml) (9)
PROBE RINSE 67.6061 67.6057 100.0 0.0004
IMPINGERS 0.0000 0.0000 0.0 0.0000
Probe Rinse Blank (mg/ml)= 0.0000

Impinger Blank (mg/ml)= O.

0000

04:30:51



APPENDIX B

EXAMPLE CALCULATIONS



Equation
No. Symbol
1 vi
vE
Vm
2 Pb
AHavg
avg
Vmged
3 Vie
WeCged
% H,0
4 ME
5 % COZ
% 03
% CO
% Ny
6 ™Md
7 Ms
8 e1i
Dn
APs
Ts
) APSan
Tsavg
Ps
Vs
10 e
%1
11 iD
AsS
12 Qs
13 o
Csgsea
14 Cszcr
15 Ep

NOMENCLATURE,

Description

Inicial meter reading
Final meter reading
Volume meter, actual

Barometric prassure

Average orifice pressure drop
Average metar temperature

Volume meter, standard conditions

Total moisgure collected

Volume of water vapor collected,
standard condictions

Percent moisture by volume

Mole fraction of dry gas

Percent carban dicxide by volume, dry
Percent oxygen by volume, dry ’
Percent carbon monoxide by volume, dry
Parcent nitrogen by volume, dry

Molecular weighe, dry scack gas
Molecular weight, stack gas

Sampling time incerval

Diametar of nozzle

Velocicy head of S pitoc

Temperacura of stack gas

Volume of mecer per sampling dincerval

Average velocity head of S pitot
Average temperatura of stack gss
Stack pressure, absolute

Average stack gas velocity

Total time of test
Percent isokinetic

Iaside diameter of stack
Area of stack

Scack flowrate, dry'standa:d condicions
Total particulate maccer collected
Concentration of particulate collectead,

dry basis, standard condicions

Concencration of particulate collectead,
actuzl condicions

Particulate emission rate

Units

def
de £
def
in. Hg

dsck

lb/lb-aole
lb/1lb-mole
minuces
inches

in. HzO.

°F
£e3
in. H70
¢F
in. Hg

frm

minutes

inches
in

dscfm

g
gr/dscf

gr/act

ib/h=z



PARTICULATE CALCULATION EQUATTIONS

Va =V - Vi

17.66 (Vo) (Pb +A"{=W>
Vaged = 13.6

'Tmavg + 480

Vucgeg = 0.047L (Vlie)

100 (Vwcged)

% H-0
= Vmscd + Vwcs:d

wr o 100 - % Ex0
100

% N, = 100 - (% CO; + % 07 + % CQ)

Md =

(% COy x 0.44) + (% 0p x 0.32) + (% Ny + % CO x 0.28)

Ms = (Md x ME) + 18(1L - ME)

Ve = 32168 (Tm + 460) (Cp) (B1) (¥f) (Du?d) N {'_Ms
* VEo Ts + 480 -

Vs = 5,128.8 (\//_\?savs) Tszyg + 480 c
—avs __ _ x
Ps x s P

10.

1Ll.

12.

13.

14,

15.

o1 = 1039 (Tsgyg + 460) (Vaged)
) vs (8) (Ps) (i£) (Dm?)

_ (=¥
As = 2

0.122 (vs) (as) (ME) (Bs)
Tsavg + 480

Csgpedg = 0.013¢4 (V% )
Zgzd

17.66 (Csgeg) (P3) (ME)
Ts, g 460

Qs

Csgee

Ep = 0.00857 (Cs, ) (Qs)

PS = Meter Pressure + (0.74 x Static Pressure)



1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

Example Calculations
Run 1

Vm = (136.482-84.502)(1.014)

52.708 dcf
Vm = (17.64)(52.708)(28.92+2.44/13.6) /564
std = 47,935 dscf
Vwc = (0.0471)(258.4)
std = 12,171 ft3
% H,0 = (100)(12.171)/(47.935+12.171)
= 20.2%
Mf = (100-20.2)/100
= 0.798
% N, = 100-(5.5+14.5+0)
= 80.0%
Md = (5.5)(0.44)+(14.5)(0.32)+(80.0+0)(0.28)
= 29.46 lb/lb-mole
Ms (29.46)(0.798)+18(1-0.798)

27.14 1lb/lb-mole

Not applicable

Vs = (5128.8)(1.0317)y 678/(29.21)(27.14) (.84)

4127

["oel

I = (1039)(677)(47.935{]/lz}127)(so%ﬁzg.zl)(o.798)

(0.238)
= 104.2%
As = 33x49
= 1617 in?
Qs = (0.122)(4127)(1617)(0.798)(29.21)/(677)
= 27,877
Cs = 0.0154 (31.4/47,935)

std = 0.0101 gr/dscf



APPENDIX C

FIELD DATA FORMS



MAIRSQUBGE

RUN NUMBER P/‘p ,/./',;],‘A/f/ulz

TRATN —

DATE §-3 -2/
PLANT AR o ogon = S/ru/,;,?[}*/,/

PROJECT NUMBER 440/ 77

SAMPLING LOCATION S boc £

PROJECT IEADER /%)

CONSOLE OPERATOR ___ ( 1 _/é

IAB PERSON /,)¢44

' SUPPORT PERSONNEL WA {oét/ ‘




TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT . /s form ¥ Jﬁfo%_ _,,?’/”%', e L/ Y
DATE ? - _(’ f'/ - eo0 0 T
.SAMPLING LOCATION ___S#eed’ . _._. '
INSIDE OF FAR WALL TO
. OUTSIOE OF NIPPLE. (DISTANCE &) . TS __ 29 7? +
INSIDE OF NEAR WALL TO . ,
OUTSIDE OF NIPPLE. (DISTANCE 81 — o2 -
STACK 1.D.. (DISTANCE A - DISTANCE & 3.5,’__ X Y% l
NEAREST UPSTREAM DISTURBANCE 2 I,
NEAREST DOWNSTREAM DISTURBANCE 2 .Lf
CALCULATOR . . Co 84 ¢ SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION =
POINT FRACTION . COLUMNS 2 AND 3 FROM OUTSIOE OF NIPPLE |
NUMBER OF STACK 1.. STACK 1.0. (T NEAREST 1 '8 INCH) DISTANCE 8 (SUM OF COLUMNS 4 & §) j
- — : - -
/ - 3= 4% 2 ¢ %
2 = /2 % | 7% _
| 3 - 20 % 22 % t
vd - ok % 2, % |
‘ |
-
‘ :
|
EPA 1Dun 232

472



PRELIMINARY VELOCITY TRAVERSE

PLANT W}:‘JJ_
DATE £-5-2/

LOCATION Skag A

STACX1.D. 334

BARQMETRIC PRESSURE. IN. Hg __&Fcro -y

SITE TO 84RO E .
CERRELTES BARG, PRESSUAE 2% 72
TEMPEAATURE METER NO. -2
THERMOCCUPLE 1D NO. &
PITOTICS) 3
TIME (2¢ =R)
CPERATORS o LL AR 4&._?____
STACK GAUGE PAES (STATIC. IN. H20) 3
PITOT LEAK CX. AT @ 3" HzO) 24
REMARKS:
SCHEMATIC OF TRAVERSE POINT LAYQUT
CYCLONIC FLOW DET. CYCLONIC FLOW DET.
TRAVEASE VELQOCITY STACK APy AT ANGLE (o) TRAVESSE VELCCITY STACX APg AT ANGLE (o<}
POINT HEAD TEMP. 0 WHICH PCINT HEAD TEMP o WHICH
NUMBER APs, Ts. °F REFZAENCE YIELOS NUMBEER ars, Ts. °F PEFTRENCE YIELDS
IN ri2Q A NULL af IN. ®20 | A NULL &P
. |
2-1 1V 57 1 274 1|.27 & !
2\ f2e7 | 228 | -p2 | 2 |
2\ 94\ T |- 2 |
/73 | 222 | ~pa | &
S- )l 2 217 | 2% | 57
2| ZFT\2/0 | o5~ | 32
Y 1,52 |2ro | ~o2! ¥ |
i
!
1 i | : |
l !
i | ‘ |
!
l |
| l ?
| | | |
|
\ 1 1 | l !
| | | | !
| l | | | |
; | \ | l ! !
| | | ! |
L l | | |
| ’ ‘
! AVIZAGES ) 7‘7 2 /7 ’ AVEIAGES ,
*AVIZAGEAF ok MUST 33



MAIRSQUBGE

RON NOMBER____ [/

TRAN_ L Lrea TS

DATE § -S -2/

PIANT  Jpedin oo fome  — s;gw;,@;&,é/

PROJECT NUMBER </ /)] 7

SAMPLING LOCATION ?J-zucé/

PROJECT LEADER H;ﬁt/é//

CONSOLE OPERATOR Qgé

LAB PERSON /A

'SUPPORT PERSONNEL._lsoler/




FIELD DATA
RUN NO. / pnouf NO. e [) / NOZZLEDA. ____ 2 ,2 3? / ﬁ ‘7/ <
PAOJECT NO. ST PRODE LENGTH AND TYPE 5 ! ;Z./_déﬁ. ASSUMED MOISTURE % /35 2]
PLANT st~ IS¢ -3 SAMPLE BOXNO. . =2 METER Al @ M b/ 557 32
DATE ¥-3-9/ METER BOX NO. i METER CONNECTION _Z. £59 o/
SAMPUNG LOGATION St PITOT NO. ya ¢ =
sampLevee _f ot co A PITOY COEFFICENT . X7 i
openaton _(Ca . THERMOCOUPLE 1.0. NO. / pAnoMETRIG PrEssune 2 & 7.2 o
FILTERNO. AT UMBILICAL Cono to.No. SO SHETOBANO.ELEVATIONIL) __ & (]
e Y comeenenr 01 E A oA oF v
: - " POINT LAYOUT
PITOT LEAK CHECK > 3" 1,0
INITIAL FINAL MITAL FINAL INITIAL FINAL
TIME {24 hr) 1//6 124y
PASS/FAIL I 5=
— T ~ SAMPLE TRAIN LEAK CHECKS
INITIAL FINAL IHITIAL FINAL IITIAL
TIME (24 bi) 2 1 270
VACUUM, In. g > 150 Jo 215" 215"
CFM 2, 003 0. 00
VOLUMES
FINAL®
INITIAL
DIFFERENCE
SAMPLE TRAIN LEAK CHECKS
FINAL INITIAL FINAL IHITIAL FINAL
TIME (24 b}
VACUUM, tn. Iig > 150 > (50
CFM
vowm::m muALvoLME Y ST
THITIAL nALVOLUME _ /.36, FE 2
DIFFERENCE LEAK CHECK YOLUME 20
ADJUSTED FINAL VOLUNE (3G . #5 2

COMMENTS
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PARTICULATE
(w/back half work up)

Run No. &%L/ 4 Date:

Project No. L1 L7 Plant-ma%s&ﬁﬁ
Recovery Person __{ 22 ZZ iglé

SAMPLE BOX NoO._ 2~
FILTER NO. Al Color/Conditien —
_IMP. 1 _IMP. 2 _IMP. 3 _IMP. 4
MGBS GBS MGBS MGBS
H20 H20 DRY SILICA
100 ml 100 ml
) INITIAL DIFFERENCE
IMP.1 79 <y72 5 2041
IMP.2 L5 20 5 32.%
IMP.3 A “p2, 7 i -z
IMP. 4 L3832 £77 s 2.5 $ Blue &<
TOTAL  ( 25%.4 )
Sample Bottles
FRONT HALF CONDENSATE
ACETONE H20
FINAL
INITIAL
DIFFERENCE I ) ( )
LEVEL MARKED
Blanks
FILTER ACETONE WATER ;
COMMENTS :
Volumes
MOISTURE VOLUME 255 Y FRONT HALF ACETONE

CONDENSATE H20 BACK HALF RINSE

Reviewed by Date




INTEGRATED SAMPLING DATA FORM
FOR U.S. EPA METHOD 3

Plant ﬂ’-"z;-— MW §7 /wﬂ—(ﬁ&l’*&/ Run No. . /
Project No. 124 Date Y -5 2L

Samle Location

Console No. 2
Leak Check: Before / . After JI
Flow Meter Setting 2, 5L S ’
Total Sampling Time (min.) e
Estimated Actual Volume (liters) Py d
Time Flow Meter :
24 Hr Clock Reading Comments
Y L L. | 5Fr
[ 227 <
/1 2= St
/) 2 < oy
L7 o
/57 SZeop
/20 ! <l
127 ( Sk
/275 W
/225 St
/> 24 =B .

12 38 §“~1—§v
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MAIRSQUBGE

RUN NUMBER ___ 3
paTE__ Y-V - Z(
prant Mestocn - JZeMeve — Slmf\%;,\)gjo&/

PROJECT NUMBER V7P 7

samPLING LocaTIoN SEe A

PROJECT LEADER__MJ

CONSOLE OPERATOR { }déé

LAB PERSON

SUPPORT PERSONNEL jf/ /Zdlfx/




FIELD DATA
RUN NO. =1 PROBE NO. ‘ - nozaevm, ol vl { # Y3 Ny
prosecto. __ &l 7. pnooerenamann Tvre S glesm  assumeomosiunew 20 24
PULANT Dlgske/ Toe, ok w/smme HOXNO. . 4 " METER AN @ /s ]
DATE ¥-5-9 METER BOX NO. vy werenconnection 1« 414 =3
SAMPLING LOGATION _=> PITOT NO. 3 z
SAMPLE TYPE S . : PITOT COEFFICIENT 2 8 7. 7
OPERATOR Colt THERMOCOUPLELD. NO. - o3 DAROIETRIC PRESSURE 2y ¥ 3] 4
FILTEANO. las?7 uMBrIGAL conpL. NO. . __ S SITE TO DARO. ELEVATION() — 2 é N
RECORD DATA EVERY _2:.5_ M. UMBILICAL COND 1.D. Né - CORNECTED B.P. (0.1 1n./100 _"é’ {LX_S:— ‘SCHEMATIC OF TRAVERSE
UMBAICAL/SAMPLER HOOKUP # NOZZLE NO. 3 STATIC PRESSUNE  ____« POINT LAYOUT
PIYOT LEAK CHECK > 3" 11,0
INTIAL FINAL SHITIAL FINAL HITIAL FINAL
TIME (24 hr) )5Y3 175/
PASS/FAIL , WLl e e
" T SAMPLE TRAIN LEAX CHECKS
INITIAL FINAL INITIAL FINAL ITIAL
TIME {24 hr) pR > it
VACUUN, In. lig 2 159 =z 2 15" 2 15"
CFM o vk A 422
VOLUMES
FINAL®
INITIAL !
DIFFERENCE RS
SAMPLE THAIN LEAK CIIECKS !
FIHAL IHITIAL FINAL IHITIAL FINAL
TIME (24 )
VACUUM, In. Iig 2 15 pd 11
CFM
VOLUMES / _;5 2 £
FINAL JHITIAL YOLUME
INITIAL FNALVOLUME __2/5 « S5 2
DIFFERENCE LEAK CHECK vOLUME T 070
ADJUSTED FINALYOLUME 2/5~ S5 3

COMMENTS .
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Run No.

PARIICULATE
(w/back half work up)

2

Project No.__&/u/7

Recovery Person

SAMPLE BOX NO. 2

Caﬁ»é/ Korsdoy

FILTER NO.__ /oD 7

Color/Condition g _ !74,494 Z

IMP. 1 IMP. 2 IMP. 3 IMP. 4
MGB GBS MGBS MGBS
H20 H20 DRY SILICA
100 ml 100 ml
NAL INITIAL IFFERENC
IMP.1 754,5 Gry. & AP
IMP.2 _ 05, IZ/ / /Y.y
IMP.3 ol,/ SPL O Z./
IMP.4 7009 2 Kt % Blue ﬁ
TOTAL  ( Jas Ly
Sample Bottles
FRONT HALF CONDENSATE
ACETONE H20
FINAL
INITIAL
DIFFERENCE ( ) I )
LEVEL MARKED —_—
Blanks
FILTER ACETONE “WATER
COMMENTS :
Yolumes
MOISTURE VOLUME /555

CONDENSATE H20

Reviewed by

FRONT HALF ACETONE

BACK HALF RINSE

Date




INTEGRATED SAMPLING DATA FORM
FOR U.S. EPA METHOD 3

Plant Meielee — ook enq o Run No. 2
Project No. ST Date ¥ -3 - Z7
Samle ILocation %,Z)
Sample T i<Point [ $ingle-Point)
Bag Typ Tedlar
Console No. -
Leak Check: Before ﬁ ___ After J
Flow Meter Setting { L ot /
Total Sampling Time (min.) -
Estimated Actual Volume (liters) 24, 5
Time Flow Meter
24 Hr Clock Reading Comments
o 4| el lw | SZe/—
A S
b 25
[6 3T St
/t 27 SEL A~
(627 Y%
/e LY <tz S
/s S¥ou
/ 737 SH
/7 35 S
/7.2F. <
[7¢% S’Z;—g




OXYGEN AND CARBON DIOXIDE BY ORSAT

PROJECT NO. Syl s 7 RUN NO. oL ~ ORSAT LEAK CHECK BEFORE ANALYSIS:
SAMPLE NO. DATE L =S Z/ BURETTE ——_ CHAKGE IN 4 MIN
PLANT SAMPLING LOCATION =5 Zeme PIPETTES HANGE IN 4 MIN
ANALYSIS TIME (24v-CLOCK) /YIS ORSAT LEAK CHEGKAFTER ANALYSIS:
SAMPLE TYRE (06, W BURETTE CHANGE IN 4 MIN.
OPERATOR 7 PIPETTES CHANGE IN 4 MIN.
RUN 2 J AVERAGE
ACTUAL ACTUAL ACTUAL NET
GAS neaonG | MET | meaone | NET | peaomna | NET | voLume
1 4 1 & 1 &
2 2 2 é
CO2 3 3 3
0, (NETISAGTUALO, |1 /675~ 1 /69 1 /42 2
READING MINUS ACTUAL § g § v
CO, READING)
Acceptance Criteria
CO, >4% .3%by Volume 0, 215% .2% by Volume
<$4% 2% by Volume <15% .3% by Volume

Comments:



MARSQURSE

RUN NUMBER /

paTE__§ -4-F/
PIANT /1S tre ~ T;OLN _ é}/ 2,,,?&/@///
PROJECT NUMBER vy T /J

SAMPLING LOGATION __ =5 Zg /)

PROJECT LEADER @Zfﬂ

CONSOLE OPERATOR & g

128 pERSON (2 /0

SUPPORT PERSONNEL.  /+ < oy




FIELD DATA
RUN NO. i PROBE NO. 2= NOZZLEDIA., o 2 T g {
prosecTio. ST PRIOBE LENGTH AND TYPE _3’_"_5,!43_ ASSUMEDMOISTURE % ____u2Z 5
PLANT MM&V SAMPLE BOX NO. 3 METER AN @ 1. X5G o 3z
one & -6 -7/ METER BOX NO. 2 merenconnection Lo 24 3 3 =
saupunatocation S el PITOT NO. 2- Y
SAMPLE TYPE { Ge PITOT COEFFICIENT XY 7
OPERATOR THEAMOCOUPLE 1.D. NO. 2 oanomernicpressune =28, 7 7 S
FILTEANO. lev T uMBRICAL coRDLD.NO. __ 3 U SIVE T0 BARO. ELEVATION () 9 3
e 2 e, s nimny ZT7 o v
) 7~ — POINT LAYOUT
PITOT LEAK CHECK 2 3" 1,0
HITIAL FINAL IMITIAL FINAL INITIAL FINAL
TIME (24 hr) 0 720 Agy/
PASS/FAIL <
- © SAMPLE TRAIN LEAK CHECKS
INITIAL FINAL IHITIAL FINAL INITIAL
TIME (24 br) #2723 Y379
VACUUM, In. Mg 2 150 )7 > 15! 215"
CFM 0,012 0.003
VOLUMES
FINAL®
INITIAL
DIFFERENCE
SAMPLE TRAIN LEAK CHECKS
FINAL INITIAL FINAL INITIAL FINAL
TIME {24 hi)
VACUUM, In. g 2151 2150
CFM
vowm:'sm mnaLvome 2 /8. 317
IMITIAL FNALVOLUME _26 % 022
DIFFERENCE LEAK CHECKVOLUNE __ Q- 02
ADJUSTED FINALVOLUME 26 £ 073

COMMENTS
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PARTICULATE

Rl.;.n No. 17, Date: ﬁ 8 ?/

Project No._ ¢ ////7 Plant: <2 Lo

Recovery Person M//@ /M

SAMPLE BOX NO. 3

Reviewed by Date

FILTER No. 2088 /0eq Color/condition_ ( lean )
™P. 1 IMP. 2 MP. 3 IMP. 4
MGES GBS MGBS MGBS
H20 H20 DRY STLICA
100 ml 100 ml

NATL INITIAL DIFFERENCE
IMP.1 yd X/ 5873 /722, /
IMP.2 bk ¥ 5930 13, %
IMP.3 v5l 3 485/ 3.2
IMP.4 L4940 G270 YD % Blue 17
TOTAL ( 2/3Z. /] )
Sample Bottles
FRONT HALF
__ACETONE
FINAL
INITIAL
DIFFERENCE ( 5
LEVEL MARKED
Blanks
FILTER ACETONE
COMMENTS :
Volumes
MOISTURE VOLUME 2/3 / FRONT HALF ACETONE



INTEGRATED SAMPLING DATA FORM
FOR U.S. EPA METHOD 3

Plant Wlfts/jz«/éﬂ;:_s’g%‘?g_dmm No. 4~
Project No. 7777w Date ¢ -4-%/

Leak Check: Before ﬁ After /
- 7

Flow Meter Setting YN
Total Sampling Time (min.) Ex 2PN
Estimated Actual Volume (liters) XA
Time Flow Meter
24 Hr Clock Reading Comments
2728 O S S &
2737 Y
229/ <KL
27247 fp
925/ LS
050D Stz
/52 3 ¥ A~
qxr/ ey
451/ stL A
4522 5. /77»'
px2 7 st
P55 <t




PROJECTNO, Les T

OXYGEN AND CARBON DIOXIDE BY ORSAT
/’:///'/‘f:e,

RUN NO. j/

ORSAT LEAK CHECK BEF})ﬁE ANALYSIS:

SAMPLE NO. — % DATE f-£-7/ BURETTE CHANGE IN 4 MIN.
PLANT SAMPLING LOCATION SZa bl PIPETTES ———— . CHANGE IN 4 MIN.
ANALYSIS TIME (24hr-CLOCK) ORSAT LEAK CHECK AFTER ANALYSIS:
SAMPLE TYP GRAB) BURETTE CHANGE IN 4 MIN.
OPERATOR b PIPETTES CHANGE IN 4 MIN.
RUN 3 AVERAGE
ACTUAL ACTUAL ACTUAL NET
GAS peaonG | NET | meaone | MET | meaomna | MET [ voLuMe
1§57 1 <0 1 &d Bl
2 2 2
CO2 3 3 3
|1 /975 1 /5.0 1 /95
02 (NETISACTUALO, ; ’ ; )4, 7
READING MINUS ACTUAL » » »
CO, READING) '
Acceplance Crileria
CO, >4% .3% by Volume 0, 215% .2% by Volume
<4% .2% by Volume <15% .3% by Volume

Comments:
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APPENDIX D

LABORATORY DATA



Project No. Analyst:
Filter Type and Size:
Weight Unit:_
Filter Treatment:
Tare Weighing:
¢Gog i
Date/Time: -4/ 422 o0 §-S 71y Feex Z
Balance Check: v
Weight Value: 23 S,
Initial Check: _ 22 575 4% 549 ¢
Final Check: 22, 99546 ys . %992 :
Filter First: Second Third
No. Weighing 'Weighing Weighing Averadge
3 7 o 29 ¢ 20F 5. c2// 2702 /0
W a Bo gty _So. LYY
2T 2/ 75%6 7 24582 2/ 72567
sl v 32 3450 =z 2v}s 32, 3v%/
/D )/ Z/) 255/ 2/ 1SSy

Final Weighing:

Date/Time: o/ /500  g-0,-9// /S30 /

Balance Check: -

Weight Value: 353 35

Initial Check: __ 34 9975 3y 2795

Final Check: 3o FFFE 3¢ 7774

Sample/Filter First Second Third

No. Weighing Weighing Weighing Average

(62 7 2720230 25 022K 2% 02279
(529 2L 79/7 _ZFL 797 24 727/7
. 30 3559 22,.34F> 32,3452




FILTER WEIGHINGS

Project No. L1100 Analyst: /M
Filter Type and Size: Qe ts =2
Weight Unit:

Filter Treatment:_ oo . P D¢ Lwr. ML %M@m;[f
Tare Weighing:

Date/Time: bL-20ly7 [7r5 L2222l 0885 4-23 /0830
Balance Check:
Weight Value: Ao v £0
Initial Check: 9 %793 3¢ 9273 76 P52 F
Final Check: 39, 7973 37, 9973 79 G55
Filter First: Second Third
No. Weighing Weighing Weighing Average
Ay 50 gozs— 42.873) 4 733
A7 v/ Y7 /426 Y3 /62 Y3, /425
A0 44 664 4 744 % /AR

Al & 2/ 58 G624 AR 4p, 2] 3
A2 v 50 7,9% 2 7,5 /2. 7/ 54 Yo, 7Y

Date/Time: L2057 ) /5D / /
Balance Check: .
Weight Value: 25
Initial Check: _3¥ 557K
Final Check: 2y 5555
Sample/Filter First Second Third
No. Weighing Weighing Weighing Average

i
A
Yo 27 /445" <3 J4ho v2 /(43




Project No.

Beaker Type and Size:
Weight Unit:

Beaker Treatment:

Tare Weighing:
Date/Time: SL30 4 F-/¢ S o0y F-C6 V4
C :
W:ighg Value: DSy /%S
Initial Check:_24 ¢ %% 9F . ~as¢f
Final Check: _g2-5Y.99%%7 9 .as<&/,
Beaker First Second ) Third
No. Weighing Weighing Weighing Average
(53T (D560 £D.56C ) v 7556/
LosY " (269D GO 6 467 6964
e s L D.GC8S 626059 b7 4257
1056 CD.c5¢ G D351
Ins7 L2858 S D s5F)
Jos5§ _see gl sl
/0 ST C-D.506  ED.S/DF
Final Weighing:
Date/Time: §-29.9/ /82D  F21-F1 [ 55D Vi
Balance Check:
Weight Value: el 75
Initial Check:_2¢% 2772 2y 9957
Final Check: _=z<, 5779 7y 7757
Sample/Beaker First Second Third Vol
No. Weighing Weighing Weighing Average nls
7254 625794 47 4777 L7 5795 4"
/05 7. 7027 ¢7.7¢2 7 47 Ta2 T J12
el (7, 4e62 47 Gobo 47 babl 127




d/t/pv—:\//

BEAKER WEIGHINGS

Project No. Analyst: Goss ¢7"4’(/ /279/
Beaker Type and Size:_ /gom.t g@;g

Weight Unit:_ g

Beaker Treatment:_ daceted 2 ¥hs2o

Tare Weighing:

‘Date/Time: /5y 4 100 ZA7-2 1 I3 D=2 5 2972
Balance Check:
Weight Value: 25 o 7Y, F770 5l 757k
Initial Check: TLLGET 4, P57 ¢, 94T
Final Check: 29955
Beaker First Second Third
No. Weighing Weighing Weighing Average
jcao vV  _2e.31%6 74 3740/ 743729
N Vg.08v0 2%, 0573 4 25 0892
/o3y v 76 655 o, LETT 76, 4577
yoas 7 3.579¢ 73.9347 73,9396
paz v 2% Y5y 79 Y5¥ 5 79, Ysv3
jo33 v DY 5389 7o 9293 74,92 2/
J01 o S5 YO S 75. 407/ 7é//§/ﬂ f/ 25, o _'Z/
Date/Time: ¥-20-% [ 1F20 3-2/-91 [y 520 Vi
Balance Check:
Weight Value: 25"
Initial Check: 7« FFéz
Final Check: 7o 2FFS
Sample/Beaker First Second Third Vol
No. Weighing Weighing Weighing Average mls

h2.5 74 5548 74 9547 749567 122




APPENDIX E

PRETEST CALIBRATIONS



CONSQLE WORKSHEET

NAME 4’(0\,\ ) 1$atc, & racTor Yo S PROJECT $#

DATE & -9—=9/ TRAIN ID & PREVIOUS Y FACTOR /-O/

ORIFICE # 7 PYROMETER # _
RUN NUMBER
1 2
P AL READING ) /X Q?g. G
INITIAL READING 26 ) | ;274. 5
INLET & OUTLET TEMPERATURES
INTTIAL ’ 2S5/ 2Y DE oS
FINAL | DY & s 26
TIME Sec {ee) g e
ORIFICE RDG. ~H 2.3 . .7
BAR. PRESSURE 2912 29. (2
ROOM TEMP. 239,235 D% 237D

PUMP VACUUM Hg" [S /5



CONSOLE CALIBRATION

Project Orifice number
Date 8-9-91 Orifice K factor
Operator Baker Previous Y factor
Console Number 2
° Run 1 ° Run 2 °
Final DGM Volume ° 271.200 ° 275.600 °
Inital DGM Volume ° 267.100 ° 271.500 °
Net DGM Volume (Vm) ° 4.100 ° 4.100 °
FEEEEEEEEEEEEEEEEEEFEEEEEEEEEEREEEEEEEEEEEEEEEEE
In/Out DGM Temp. ° ° °
Inlet Deg. F ° ° °
initial - ° 75.0 ° 78.0 °
final ° 78.0 ° 81.0 °
Outlet Deg. F ° ° °
initial ° 74.0 ° 75.0 °
final - 75.0 ° 76.0 °
Avg. DGM Temp Deg. F ° 75.5 ° 77.5 °
Time, sec. ° 300.0 ° 300.0 -*
Orifice DH, in. H20 ° 2.30 ° 2.30 °
Baro. Press., in. Hg ° 29.13 ° 29.13 °
Room temp., Deg. F ° ° ¢
initial ° 73.9 ° 73.8 °
final ° 73.8 ° 73.7 °
Avg.Room Temp. ° 73.9 ° 73.8 °
Pump Vacuum, in. Hg ° 15 ° 5 -

o Q

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

Vecr (std) ° 4,038 ° 4.038 -
Vm (std) ° 3.957 ° 3.942 °
Y Factor ° 1.020 1.024 -
Delta H@ . ° 1.981 1.973 °
Average Y 1.022
Average Delta H@ 1.977
FEEEEEEEEFEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEE
+/- 2% criteria ° °
Percent of Avg Y ° .19 °

° PASS °
+/- 5% criteria ° °
Percent of final Y ° .81 °

° PASS



BRACKETING WORKSHEET

NAME Je(q, | S<KOx%. FacTor 1. . 5653 2.

PROJECT # DATE & -9-% \

ORIFICE # 1. Z 2. OD

DGM 1
Final Reading 2{? c/, 70
Initial reading ) @B [ 3
Difference

INIET & OUTLET TEMP.

Initial fR,2 DO
Final 58 ) 2F
Avg. Temp.

Time o 300

vOrifice rdg. "“H Z.é;
Bar. Pressure 2 ! . ! }
Room Temp. D3& s 23D

Pump Vacuum | S

. 6SeY

TRAIN I.D. &

2.¢
29 | =

21 /22
/| S



ORFICE BRACKETING

Project Bracket Orfices:

Date . 8-9-91 Orifice No. 1 9

Operator Baker Orifice NO.l1 K factor

Orfice Number 7 Orifice No. 2 8

Orfice ¥ factor 1.022 Orifice N0.2 K factor
Orfice #1 Orfice #2

Final DGM Volume

Inital DGM Volume 281.300 276.500"

o o o o o

284.900 ~° 280.700

E

Net DGM Volume (Vm) 3.600 4.200

EEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEE

In/Out DGM Temp. ° ° °

Inlet ° ° °

initial- - 82.0 ° 81.0 -

final ° 85.0 ~° 83.0 °

Outlet ° ° °

initial ° 77.0 ° 76.0 °

final ° 78.0 ° 77.0 °

Avg. DGM Temp ° 80.5 ¢ 79.3 °

Time, sec. ° 300.0 -° 300.0 -

Orifice DH, in. H20 ° 1.80 -° 2.40 -

Baro. Press., in. Hg ° 29.13 ° 29.13 °

Room temp., Deg. F ° ° °

initial - 73.8 ° 73.8 °

final ° 73.7 ° 73.9 °

Avg. Room Temp. ° 73.8 ° 73.9 °

Pump Vacuum, in. Hg ° 15 -° 15 °

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

0
Ver (std) ° 3.583 ° 4.138 °
Vm (std) ° 3.438 ° 4.026 -°
Y Factor (brackets) ° 1.042 1.028 °

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

+/~- 2% criteria ° ° °
Percent of ¥ ¢ . 1.97 ¢ .55 °
®* PASS ° PASS °

GRC 6/11/90



POSTTEST DRY GAS METER CALIBRATION DATA PORM (English Units)

opzmron,&, ] Rt e DATE £ ~9-«( METER BOX # __2 _ PLANT

PROJECT # BAR. PRESSURE & /2  ORIEICE # 2

PRETEST Y /-Q /Y

ORIFICE DRY GAS INLET OUTLET AVG. TIME VACUUM Yi
MANOMETER METER TEMP. TEMP. TEMP. MIN. SETTING _
("H) (vd) *p *F *P . ‘in Hg
'Y o
1.2.3  _ 4] > 5 5SS 2s.s S /< S oo
2.2 Y1 FO >2¢6 25 _s /S /.02y

AVERAGE Y 222

= Pressure differential across orifice, H20

)
o
)

Gas volume passing through the dry gas meter

vd
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TH 0CO y _CAT, I SHE

Daté Z{zo/;ﬂ Thermocouple Number 6@4‘3

> F Barometric Pressure 513 in. Hg

Ambient Temp.

calibrator Liél_&Jhd Reference: mercury-in-glass Hm
other
Reference Reference Tﬁermocouple )
point Source’ thermometer potentiometer Temperature
number ° (specify) temperature, temperature, difference
F F <& Z 2%
/ /bh b..«.yf 77 y 74'2 /é
2 JEE 37 2 | 32.0 /s

o pemep—trd

a Every 50°F for each reference point
b Type of calibration syste )
c r(ref témp,kiz:fztﬁﬁfilxﬁtgggxﬁhermom temp, °F + 460)]

e

100 ¢ 1.5%.
- , ref temp, °F + 460 J
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QCOUPLE C. RATIO EET
mm T~—a— | Thermocouple Number T\;L
Ambient Temp. f)‘/d F Barometric Pressure Da. )23 in. Hg
Calibrator k(ﬁr }[jzt:g» Reference: mercury-in-glass A5 T7 N
other
2 =3 =
Reference Reference Thermocouple
point Source® thermometer potentiometer Temperature
number * (specify) temperature, temperature, difference
F F %
/ Am")\;;&-\" 7 ('/ jz;\ . (?
. & 22 ¢
/120
20 .Y 7

¢/oen

.

a Every 50°F for each reference point

b Type of calibration system used

c r(ref temp, °F + 460) - (test thermom temp, °F + 460)1 ¢ 1.5%
o —l 100 Y 1' »

L _ ref temp, °F + 460
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Section No. 3.1.1

- Revision No. 0 :
Date January 15, 1980
Page 10 of 15

/}
pPrroT #® ]
%-9-9)
HarTmer
Pitot tube assembly level? L/ ves no
Pitot tube openings damaged? yes (explain below) L/ no

ap= 0 °(<10°), oy = _ o (00, gy = _Y > (<50,
By = 3 ° (¢5°) |

v=_9 ° e=__ 05 a=045] cu (in.)

2 = Asiny = pi()'éé' cm‘(@); <0.32 cm (<1/8 in.),
w=A4aAsin8 = O.00¥3 enm (5@; <0.08 cm (<1/32 in.)

Pa 0.476 cm (in.) Pb: ad ' _'-.crﬁ"-(—in_.)

b — — ~2 0 LT

D, = 0.37& em (in.)

Comments: '

Calibration required? yes C///;;

Type S pitot tube inspection data form.



Section No. 3.1.1
Revision No. 0

Date January 15, 1980
Page 10 of 15

Ao 2
45-9-9/
)4,',7)//#74
Pitot tube assembly level? (/yes _no
Pitot tube openings damaged? yves (explain below) I/no
ey = [ °(<10°), a, = _0.5 ¢ (<10°), B, =__ 1 ° (<5°),

'32= 0.5 ° (<5°)

Y = 0'5/°, 6 = Ofé/", A= 0;‘7!’//cm@)

N
]

A siny = 00'0%;2 cm @); <0.32 cm (<1/8 in.),
W = A sin 8 = 0«007{_2 cm ); <0._08 cm (<1/32 in.)

Py 9 7! cm@ Pb e 470 .cm@

Dt = 0'37}c (in.

Comments:

Calibration required?

Type S pitot tube inspection data form.



Section No. 3.1.1

- Revision No. 0 »
Date January 15, 1980
Page 10 of 15

PrioT 3
&-7-71
) Y rTm N
Pitot tube assembly level? / yes no
Pitot tube openings damaged? yves (explain below) " no

oy = [ °(<10°), a, = _. [ °(<10°), By =_ 1 °(<5°),
By, = & ° (<5°) | |

y = 0.5, &= [ o a=2.97€ en(@nd

z=Asiny = 0.0093 cm~@; <0.32 cm (<1/8 in.),
w = A sin 8 = 0[0/5{ cm (@; <0.08 cm (<1/32 in.)
P, 0.9 73 om (30 B 0473 em{md

D, = J.32s cm@

Comments:

Calibration required? yes ‘-/no

Type S pitot tube inspection data form.



Date:

Nozzle Set: /£¥

NOZZILE CALIBRATION

D~20~¢)

calibratedby: K U ( Bq - e_-

——

r szzle‘#

Meas. #1

Meas. #2

Meas. #3 TjAvg

oF |-

A J

A3

L2349

A3

k9¥%)

+

|

1]




NOZZIE CATLIBRATION

/ / /=
Calibratedby: A7/ / 5&/% cr

pate:_ S — /-]
Nozzle Set: {
—_— — — — -
F Nozzle # Meas. #1 Meas. #2 Meas. #3 aAvg | P/F !
e — s ——— — .
& .33 . 3‘7/ . 39X .92 s
£ R LRED . R2F T AP 285 s
{3 /?7 ,/,‘)f;/ ,/Pj /7&/ /):r_"j
———— T‘-‘
ive

h




APPENDIX F

POSTTEST CALIBRATIONS



. CONSOLE WORKSEEET
(L!cbt7 | . ' ‘éSQL/
NAME ¢, X FACTOR _LH0S PROJECT # :
DATE 2 ~30-5 ( TRAIN ID )\ PREVIOUS Y FACTOR _/_lﬁfaea"’
ORIFICE & - PYROMETER # /v/ A '
§  RUN NUMBER
1 ' 2
DM
FINAL READING LG .20 >/-(
INITIAL READING /.90 GE-§C

INILET & OUTLET TEMPERATURES

INITIAL a9 , €5 9] s &€
FINAL ~ 9 s &2 9 /&1
TIME Sec | 300 - oo
ORIFICE RDG. ~E 2. Y . 2 Y
BAR. PRESSURE 4. &Y 2. FY
ROOM TEMP. F96 /892 5498/ 552

PUMP VACUUM Hg" | [4 /9



CONSOLE CALIBRATION
Project

Date

Operator

Console Number

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

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

o ° (] ° ° o

Orifice number

Orifice K factor
Previous Y factor

25
411052ﬁM”
7/30/91
Baker
2
Run 1 ° Run 2
66.200 ° 71.100
61.900 ° 66.800
4.300 ° 4.300

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

,,,,,

94.0
96.0

85.0
87.0
90.5
300.0
2.40
29.84

84.6
84.7
84.7

19

o
[
L]
[

91.0
96.0

86.0
89.0
90.5
300.0
2.40
29.84

84.8
85.2
85.0

19

Ver (std)
vmn (std)
Y Factor -
Delta H®@

Average Y
Average Delta H@

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

4.196
4.136
1.015
1.858

1.014
1.859%

4.195
4.136
1.014
1.860

-] ] L] o ] L L] L] o L]

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

+/- 2% criteria
Percent of Avg Y

+/- 5% criteria
Percent of final Y

.02
PASS

.83
PASS

.6564
1.006



RACKETING WO

NAME 4«1@@&» K.FACTOR 1. .L70S 2. .§60Y

PROJECT # DATE D )29/  TRAIN I.D._ X
ORIFICE # ;. ) :a.f 13
DGM £ 2
Final Reading 4.0 £ 9. ¢o
Initial reading ) .50 ro. 2o
Difference '
INILET & OUTLET TEMP.
Initial 93 /%59 43 /GQ
Final 4@ /To o¢ /9
Avg. Temp.
Time A Joo 3¢
Orifice rdg. ~H ) 5 & .3
Bar. Pressure 26.§ C/ Zﬁ-é Y
Room Temp. ey fée 56 /XgL/

Pump Vacuum

.
F



ORFICE BRACKETING
Project

‘Date

Operator

Oorfice Number
Orfice Y factor

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

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

In/Out DGM Temp.
Inlet
initial
final
Outlet
initial
final
Avg. DGM Temp
Time, sec.
Orifice DH, in. H20
Baro. Press., in. Hg
Room temp., Deg. F
initial
final
Avg. Room Temp.
Pump Vacuum, in. Hg

—————————

41
7/3

1125
0/91

Baker

1

Orfice #1

78
73
5

3

2

8
.014

.700
.500
.200

93.0

96.0

89.0
$0.0
92.0
00.0
3.60
9.84

85.4
86.0
85.7

19

L]
a
o
L]
e

Bracket Orfices:

Orifice No.

Orifice NO.l1 K factor

Orifice No.

Orifice N0.2 K factor

Orfice #2

84.400
80.200
4.200

96.0

90.0
91.0
92.5
300.0
2.30
29.84

86.0
86.4
B6.2

1S

[ L o o o o

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

Ver (std)
Vo (std)
Y Factor (brackets)

2=

,,,,,,,,,,,,,,,,,,,,

5
5
1

PSP

.112
.003
.022

2 2 2 2

o

L]

4.089
4.024
1.016

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

+/- 2% criteria
Percent of Y

PASS

.78

.21
PASS

1

2

13
.8004

7
.6405



IEERMOCOURTLE CALIDRATION SEEET

Data b-22-2/

Ambient Temp. i

Ctf

F Barometric fressure

-

Thermocouple Numbe _(Copcy/ocf # Z2

e ——— B

in. BEg

Calibrator Referenca: mercu:y—in—glasé As7. M.
other
Raference Thermocoupde -%-

Raference thermometer potantioreter |Tamperature
point Scurce® | temperature, | temperature, | difference
number? (specify) F (°C) F (°c) 3

/ jce 33.2 23, 2 0.0 %7
7¢
2’ )4»,.,_/13,‘1;\}- 7/'2’ 74/'J ‘l%

-
-

* Every 30°C (5Q°F) for each reference point

® Type of calibration system used

€ lzref tamp, °C 4+ 273) - (test thermom temp, °C + 273)—‘

L

ref temp, °C + 273

 100¢1.5%.
i



THEERMOCOURLE CALIZRATION SEEET

Date b —22 - i’i
Apbient Temp.. '

Thermocouple Numbe _&mi&l # 3

F Barometric éressnre

—
—— —

in. EG
Calibrator : LQ_d é/é Reference: mercury-in-glass_ #Zs//*(
cther
Reference Thermaocoupde 4 -

Raference thermometar potantiometer |Temperature
point Source® | temperaturs, | temperaturs, | difference
number?® (specify) F (°C) F (°C) 3

/ /<< 33 2 23, 0. 02 77,
2 AVP¥(4‘r‘—«—~/L\ 7462’ 71‘/,5 0'/%

* Every 30°C (SQ°F) for each reference peint

® Type of calibration system used

€ {(.ref temp, °C + 273) = (test thermom temp, °C + 2‘73)—t

L

ref temp, °C + 273

E-10

. 100<1.5%.
i



JEERMOCOURLE CALIERATION SHEET

i

Date (-2 2.—7/ Thermocouple Numbe éﬁ“ ek #z '

Ambient Temp._. F Barometric Pressurej STH] in. B
Calibrator ﬁ ,ﬁ-% ____Reference: mercury-in-glass
other
Referance Thermocouple -t-

Reference thermometer potentiometer |Temperature
point Scurce® temperature, temperature, difference
number? (specify) F (°C) F (°C) %

) L= 32. 6 32,57 5. 02%
" ¢ C 5%
2 Aok > 140 7L ‘ 0./

* Every 30°C (50Q°F) for each reference point

® Type of calibration system used

100¢1.5%.

€ lzref temp, °C + 273) - (test thermom temp, °C + 273)—t
L ref temp, °C + 273 _‘
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THERMOCOUPLE CALIBRATION SHEET

pate 2~ Rl —17}\
£e-9

Thermocouple Number ‘ P 02

Ambient Temp. F Barometric Pressure 2 q.4Y in. Hg

Calibrator ,( P j qupp Reference: mercury-in-glass /{«S‘ TN
other
Reference Reference Thermocouple
point Source® thermometer potentiometer Temperature
number ° (specify) temperature, temperature, difference
P ‘" F %
{ Tce 72 3a.R
- /! 9/. &
B3 Doen /92.&
e e oot e o - - -— - =

a Every 50°F for each reference point

b Type of calibration system used _

c [‘(ref temp, °F + 460) ~ (test thermom temp, °F + 460)_]
_l 100 < 1.5%.

L ref temp, °F + 460
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Section No. 3.1.1
- Revision No. 0

Date January 15, 1980
Page 10 of 15

>o‘2(<ﬂ

Pﬁo*‘

Pitot tube assembly level? L//// ves
Pitot tube openings damaged?

noe

ves (explain below) ~— no
o= ) 100y, ay = ] e (ca0n), By = O @ (<50,
B, = __ [ ° (<5°)

Yy = f °, 6 = O_ S °, = g / @)
.a/é)
z =Asiny = ,,6}7?527421cm Q£;>), <0.32 cm (<1/8 in.),

w = A sin 6 =

cm (€5>); <0.08 cm (<1/32 in.)

L00F 3y
Py LY E/ em () P ¢ Y0 cm (.
= _ X  emifn»
Comments:
Calibration required? yes " no

Type S pitot tube inspection data form.
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D-ai~a|
P e
Pitot tube assembly level? ~ yes no

ves (explain below) ~ no
@y = [ °(<10°), a,=_ / °(<10°), B, =_/ ° (<5°),
By, = _[.5° (<5°)

Pitot tube openings damaged?

Y = /. ° 8= (0.5 ° A=_.7933 cm (in.)

2 = A siny = O/ L2 cm (in.); <0.32 cm (<1/8 in.),

w = A sin 8 = L cof / cm {(in.); <0.08 cm (<1/32 in.)
Py 17 cm (in.) Pb w74 em {in.)
Dy = _. 323 cm (in.)
Comments:
Calibration required? yes ~ no

Type S pitot tube inspection data form.
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DAY NEN N
p:%o% —&‘3

Pitot tube assembly level? v~ yes no

Pitot tube openings damaged?
.Gl - { ° (<loo)l
By = L ° (<5°)

yes (explain below) — no

@y = __/ °(<10°), B, = _/ P (<5°),

Yy = [ _° 8= _0O.5 °, A= _.7YS cm (in.)

z =Asiny = e g cm (in.); <0.32 cm (<1/8 in.),

Ww =A sin 8 = ~opsR3cm (in.); <0.08 em (<1/32 in.)

Py .Y em (in.) Pb Y22 cm {in.)
D, = _ 3)2 ~cm (in.)

Comments:

Calibration required? yes +~~ no

Type S pitot tube inspection data form.



EQUIPMENT USE LIST FOR SAMPLING TRAINS AND TRAVERSES

Project #_4/007 Date f /s o f/ ¢ -2/ Operator M

Barometer

MS
Console # =2
Pyrometer 2
Temperature Controller # s
Probe # Y4 y A 2
Nozzle # Y, 24 =5 y 2
Pitot # =L 73 o2
Stack Thermocouple # 2L r3 L2
Sample Box # 2 </ =
Umbilical Hookup # _Z vl =]
Umbilical #
Umbilical #

VOST
Console #
Pyrometer

Tenax Thermocouple #
VOST Train Box #
Temperature Controller #
Probe Heater #

Comment::

890-2 SEV gram fmsht 1 013190
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PARTICIPANTS

George Cobb General Manager
Karl Baker Project Manager
Dan Rigdon Consultant
Opacity Craig Euritt

Project Manager
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so--cegEC B3 791 190:37 MASTERS JACKSON PAVING CO

-

*y

MASTERS-JACKSON PAVING CO.

P.O. BOX 1187
SPRINGFIELD, MISSOURI 65801
{417) §81.558)

Contractors for

¢ Asphalt Paving
® Koad Resurfacing
¢ Site Preparation
* Road Widening

Novenber 20, 1991

Mr. George Cobb
AdrSource Tec¢hnologies
11635 w. 83rd Terrace
Lenexa, Ks. 66215

RE: Astec Plant

Dear George:

This letter is to confirm our conversation today that during
testing our plant was operating 4506 tong per hour.

Also, copies are enc¢losed of the three job mixes that we ran

during the days of testing.

If you have any furthey questions, please feel free to gilve me

a call.

Sincerely,

MASTERS-JACKSON PAVING CO,

beapn. DV)ontles

Donhie Mantle
Vice~Prasident

DM/1m

i
Post-lit™ brand fax transmittal memo 7671 | ¥ of pagos » Ll

;@eor‘&{? Cobh ﬁ:’"’ [nnic,
- i

Fax #

Fox #

~—

<



Disk #% ELF ASPHALY 1, LABORATORY
ASPHALY CotcRETE

DATE August 7, 1989 DESIGN HO. EA-9039
FROJECT NO, City of Springtleld, Missourl
CONTRACIOR!: gas}crf{a?§soztpavlng " PRODUCER:  Master Jackzon Pavin?
pringlie M1sgourl Springfletd, MI
HATERAL - souRce ooty Mistourd e
172" Chipa Conco Quarry st Wiltard, Missoyr! 65
Sereaniags Conco OQuaery at Willord, Missourl 35
Asphalt Cement (PAC-30) €11 Asphatt, tno. at Wemphis, Tenn
Lab No, Combined  Job . Req'd T
Percent pyssing 172" ¢hips Sern'y Agyregate Formuta Spec's
AN 100 103 {00 100
1/ 89 99 99 §5-100
/8" .
Moy 45 100 6h 6h " 60-90
No. 10 12 87 38 i3 38-65
No.40 7 50 22 22 t0-30
o 296 b2 12,0 9.1 s
0, . &, _n 4-12
§ Asphalt Cement +paexsol (A/e 29) - 5,0
Mix temparatyre @ dlzehargs from miver, °F 325 +20
fests on Aspbalt Cement: Tett on Aggregates
Found Raqulre& ’ Found Required
Pon. @ 287¢ £0-100 Plastleity Index non-plastic Max
Viscostty & 80°C 2000 4oo Sand Bquivalent hQ Mix
V!uco;lt¥ @ 135°C 300 Min L.A, Abrasion & Woar 40 Msn
Resldus from RIFQ Durabitity (bc) : 40 Min
Yiscopity @ 60°C 8000 Max Fracturred Faces .. .- -« owwv-eo 70 w2
Ductility @ 25°¢ 50 Min BISC . 2.674 . -
Spec. Grv. & GO°F 1.011% Harghal) Welght = - .. . 100 .

TESTS UN COMPRESSED MIXTURE: . o "% ... . (50 Biows)
Percent Spec,Crav Max.theo . % - 8 Voids V.M,A,  TVMA 7 Flow T2 Flew - Marshall

Asphalt Specimen Spee.Grav Volds . Req'd (%) ' :Req'd §£9.01 In “Req'd +:Stab.
5.0 2.370 .84 TR0 -= i5.8 e - e 3H00LT7
5-5 203 5 zcbsd ' 2Ah b '5v3 - ' !l' hhad 27780'
6.0 .40 2.438 1.5 ne 15.6 - W e 24819
6-5 2-”2! 2"'20 ) 1;0 bl 15-3 e ) 23 . o " 253"-2 '

Retatned Strength % Required 75 /AN Mimlmym et L ety

Recommensd 8.0 % Asphalt Cement [FAC-30)
Compsctod wt. 109 (bs/sg.yd,/{" thickness
Hax, Yhao. Spea. Grav. @ 5.0 % Asph, Cament 1z 2874 (154.% pcf)

MEETS SPECIEICATION RCOUIRMENTS
August 7, 1989

" LAURENCE A, Y

PECK

‘a
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KMiSSOURI MIGHUAY AND TRANSPORTATION DEPARTMENT - DIYISION CF MATERIALS AND RESEARCH

F.A.-32-1(18)
PROJECT= F.A.-32-1(19) ROUTE= 32

PLANT MIX BITUMINOUS BASE

COUNTY= Polk

DATE=  9712/91

BBPI-156

JPRODUCT CODE / FACILITY CODE / PRODUCER-LOCATION

| 10ENT.| SP.GR.| XxABS. |

FORMATION / LEDGES / X CHERT ]

! —
jioo4casaLs 7 3009800218 / Conce Qys., Willard, MO 90- 2775 2.658 1.5  eurl. 1S/ 2-3 |
e mrmre s Frer oo omeenaesresios e |
I ‘ - . |
|--emmmmmemmemm oo me s s oo B n sttt ettt A e |
| i
Jroveaneamnennsaaen Nt seemesamaeanes |
| !
i soreoremeensasoeeos |
| {
e soeeneaneeanes ]
| ' ]
e oot |
] I
J-=cmsemnzoean e A |
[1015ACYG. 0200 7 3042500127 / Sinclair Oil Corp., Tulsa, OK 90- 1126  1.002 AC-20 |
! : . - |
I ) I
' - - |
|MATEREAL 90 i 90 |
| IDEXT, 2775 I 7S |
1 e coue |
| 90088 PERCENT  100.0 GRAD |
s = |
| 1= 100.0 }H 100.0 100.0}
| 1s2n 80.0 1 50.0 80.0 |
| 6.0 {1 £6.0 4.0 |
] 8 37.0 1 37.0 37.0 |
[ #30 2.0 1 2.0 22.0 |
g #200 7.8 11 @ 7.8 !l
JLaBORATORY 1] D= 2.487 X voips= 4.38 M1X COMPOSITION |
|cHARACTERISTICS || d= 2.378 . VHA = 1437 RIN.AGG,  95.7 X |
[sasKro 1-165 J|stasit= 654 XFILLED= 69.5 ASPHALT CONTENY 43 X |
I xmEX ] - ) )
CALTBRATION NUMBER = go112 MASTER GAUGE BACKGROUND COUNT = 2238 CURVE COEFFICIENTS - Al == £.511432
MASTER SAUGE SERIAL NO. = 770 SAMPLE WEIGHT = 7200 - AZ = 3157167

LN
Pl

,\

16, £e 53d

6€:07

00 ONIAWd NOSHOU[ SHILSYW

399d
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Submitted to: Missouri Air Pollution

Control Program (APCP)
PROPOSED TEST PLAN Date submitted: June 3, 1991

Attention: Dougq Elley
Proposed Test Date: June 18, 1991

1. Facility Information

. seawae La\d
Name: Masters-Jackson Paving Company (Jemdén, Missouri, Facility)
Address: 4166 West Kearney, Springfield, MO 65801

Name and title of contact: Robert Wallis, Dir. of Asphalt Plant Operations

Telephone number of contact: (417)881-5581

2. Air Pollution Source Information

Type of source: Asphalt Plant

Permit number of source to be tested: 0391-007

. . 1o \‘/\. < {4,
Address of source: 2 miles Southeast of Willard, MO @ Conco Quarry <o =) i ﬁ;L

i

7/ : - oo N SN
//f/(C‘ /éo '—/5{:‘1)( 4 M W ,/ ;I[;;Q{,u JE{ (t/ o RAN-I& ol K’i 1;:‘_.,;{_;26 ¥ fesie (Fy

Directions to source (or map attached): (See attached map.)

Initial start-up date: May 1, 1991

" 3. Testing Firm Information

Name of firm: AirSource Technologies

Address: 11635 W. 83rd Terrace

Lenexa, KS 66215

Name and title of contact: Craig A. Euritt, Project Coordinator

Telephone number of contact: (913)492-1613 FAX: (913)492-1012

Number of employees of firm: 6"

Number of employees actually engaged in air pollution source testing: 5

Organizational chart with names & titles of personnel: (please attach)

Aw/10-90 1



Location and description of laboratory facilities:

Anatech Laboratories, Ludington, Michigan

Full line analytical.

Subcontractor(s) utilized by firm for source testing activities: _ None

" Number of air pollution sources previously tested by firm: Not available.
Sources tested by firm in Missouri in past 3 years {source, test, date):

Not available.

4. Performance Test Information

Pollutants to be sampled:

Number of Total -
Sampling Time Per Test Method
Pollutant Points Test Run to be Used




\

Cross sectlonal drawzng of stack or duct showing dlmenSLOns, sampllng port

locations, and sampling points: T
Qw-,a‘—éﬂ_“_/.’_/_/__ /,//,/' :));) ’U////{ //’7’”(( :9”
265 . g ”; Sreck o///m(.frr.: yo”’
4. 72 ]
7.08
}0'0 2/ . “o ”
14, 24 Ja5s4a ¥ ",&7
2576 '~
20.0 oy
32 q; \‘\ 23
3572 S S
3552 N~

29./4 - g

Drawing of sampling location showing stack or duct dimensions, air
pollution control equipment, fans, and location(s) of disturbances whlch

affect sampllng location determination:

T,
Yo’
o)
Ao’
4
Fa 1




5. General
A. Sampling Equipment Information:
The manufacturer and model of the sampling equipment to be used by the

tester for the performance tests, along with a description of any

. equipment which may differ from that required by the specified
method(s). '

Nutech Model 2010 Stack Sampler

B. Test Procedures:

A description of any test procedures to be used in the conduct of the
performance tests which may differ from the specified method(s).

None, unless specified by DNR.

C. Analytical Procedures:

A description of any analytical procedures which differ from the
specified method(s).

None

D. Data Sheets:

A sample of all field data sheets which do not provide the data shown
on the example sheets in 40 CFR 60 for the specified method(s).

E. Air Pollution Control Equipment:
Types and manufacturers of all control equipment;

Baghouse (See Page 5)

-

Design or guarantee efficiency;

Design gas volume at full load (acfm);

Design pressure drop;

Maintenance schedule and method of recordkeeping;




6.

SPRINGFIELD

Source Operation

A description of the source operation including as a mipnimum the following:
For Asphalt Concrete Plants .

Type of plant (continuous batch, portable, permanent)

Specify if drum mix plant and give name of manufacturer and model’
Double Barrel Aztec

Manufacturer and model of dryer and other major components;
Aztec

Rated capacity of unit, tons/hr (specify asggregate moisture content);
450 57 Moisture
d. Normal production rate, tons/hr;

330 tons per hour
e. Number of burners; 1 Hawk Star Jet

Type(s) of fuel (Indicate percentages of each when more than one type
is burned); Natural Gas (Back-up #2 diesel fuel)

g. Normal fuel consumption rate; 140,000 cubic ft. per hr. (800 gal. per

hr. diesel)
h. Pugmill batch size, 1b; None

Description of scavenger system; Aztec Cyclone/Aztec Baghouse

J. AggresateAsource; Conco Quarries

Size distribution of feed for mixes with maximum percentage of fines
(material passing number 200 sieve); D-Mix 10%Z - 200

1. Normal operating schedule; March 1 - to Dec. 31

m. Normal maintenance schedule for plant, along with a description of the
operating difficulties encountered thus far; and Jan. 1 - Feb. 28
No difficulties.
n.

Process flow diagram showing flow of feed, asphalt, product, stack gases,
fly ash, and air pollution control device liquid, where applicable.



[8) ZATION CHART

ATRSOURCE TECHNOLOGIES

George R. Cobb
Craig A. Euritt
Ted Hartman

D. Bart Gossett
Karl Baker

Rosalie Kalb

General Manager
Project Coordinator
Project Manager
Project Manager
Project Manager

Office Manager





