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SOURCE EMISSIONS SURVEY
OF
COMM ENGINEERING
MODEL 3 THERMAL COMBUSTOR INLET DUCT
AND OUTLET STACK
LAFAYETTE, LOUISIANA
FILE NUMBER 16-323A

INTRODUCTION

METCO Environmental, 3226 Commander Dr., Carroliton, Texas, conducted an NSPS
Subpart OO00 manufacturer certification test of COMM Engineering, Model 3 Thermal
Combustor, located in Lafayette, Louisiana, on September 19 through 23, 2016. The
purpose of these tests was to determine the concentrations of carbon monoxide and total
hydrocarbons being emitted to the atmosphere via the Model 3 Thermal Combustor Outlet
Stack, in order to meet the requirements of 40 CFR 60 Subpart OOOO. The visible
emissions were also determined. The concentrations of total hydrocarbons were also
determined at the Model 3 Thermal Combustor Inlet Duct in order to determine the
removal efficiency. The testing was performed at four different operating conditions.
Condition | was performed while the unit was operating at 90-100% of the maximum
design rate; Condition Il at 70-100-70%; Condition IlI at 30-70-30%; and Condition IV at
0-30-0%. The fuel used during the testing had a minimal purity of 99.5%+ propylene

based on the manufacturers’ specifications.

METCO Environmental is an accredited Air Emission Testing Body (AETB) having
demonstrated conformance to the ASTM D-7036-04 standard by the Stack
Accreditation Council (Certificate Number 2007.003.0113.1217). The sampling was
performed by the following METCO personnel: Jeremiah Johnson — Project Supervisor,
Benson Ho, Brandon Rios, and Alexander Madden. Jeremiah Johnson served as the
Qualified Individual on-site. The credentials for the Qualified Individual can be found in

Appendix | of the report.

The sampling was performed according to Sampling Protocol 16-323 following the



METO

ENVIRONMENTAL File Number 16-323A

Page 2

procedures set forth in the Code of Federal Regulations, Title 40, Chapter I, Part 60,
Appendix A, Methods 1, 2, 3C, 4, 10, 18, 22, and 25A; and Subpart OOOO. Any
modifications are described in the Sampling and Analytical Procedures section of the

report.
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Outlet Stack

Design Rate: 90-100% Condition- | Condition- | Condition-

Run Run Run
Emission Parameter Number I-1 | Number I-2 | Number |-3 | Average Allowable
Carbon Monoxide Emissions — ppmvd’ 0.19 0.12 0.23 0.18 <10
Total Hydrocarbons Emissions as Propane — ppmvw' 0.05 0.05 0.07 0.06 <10
Excess Air @ Sampling Point - % 382.9 306.8 636.3 472.0 2150
Total Hydrocarbons Destruction Efficiency - % >99.99 >99.99 >99.99 >99.99 z 95
Design Rate: 70-100-70% Condition- | Condition- | Condition-

Run Run Run
Emission Parameter Number [I-2 | Number 1i-4 | Number 1I-5 | Average Allowable
Carbon Monoxide Emissions — ppmvd1 0.54 2,76 1.45 1.58 <10
Total Hydrocarbons Emissions as Propane — ppmvw’ 0.06 0.07 0.06 0.06 <10
Excess Air @ Sampling Point - % 812.8 1,260.7 540.6 871.4 2150
Total Hydrocarbons Destruction Efficiency - % >99.99 >99.99 >99.99 >99.99 295
Design Rate: 30-70-30% Condition- | Condition- | Condition-

Run Run Run
Emission Parameter Number 1l-1{Number lll-2{Number lilI-3] Average Allowable
Carbon Monoxide Emissions — ppmvd1 0.07 1.49 0.96 0.84 <10
Total Hydrocarbons Emissions as Propane - ppmvw’ 0.04 0.12 0.09 0.08 =10
Excess Air @ Sampling Point - % 361.6 703.8 488.6 518.0 =150
Total Hydrocarbons Destruction Efficiency - % >09.99 >99.99 >99.99 >99.99 295
Design Rate; 0-30-0% Condition- | Condition- | Condition-

Run Run Run
Emission Parameter Number IV-1{Number IV-2|Number IV-3| Average Allowable
Carbon Monoxide Emissions ~ ppmvcl1 0.53 0.74 0.63 0.63 <10
Total Hydrocarbons Emissions as Propane — ppmvw1 <0.01 0.08 0.11 <0.07 10
Excess Air @ Sampling Point - % 185.8 2395 211.8 212.4 2 150
Total Hydrocarbons Destruction Efficiency - % >99.99 >99.99 >99.99 >99.99 295

' Corrected to 3% carbon dioxide.

Note: Run Numbers 1 and 3 at Condition Il were aborted due to plant operational problems.
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Outlet Stack
Condition- Visible
Run Emissions
Number Date Time (min:sec)

I-1A (90-100%) 09/21/16 0922-1026 00:00
I-1B (90-100%) 09/21/16 1045-1149 00:00
I-1C (90-100%) 09/21/16 1210-1314 00:00
Average 00:00

11-2A (70-100-70%) 09/22/16 0840-0944 00:00
[I-2B (70-100-70%) 09/22/16 1530-1634 00:00
1I-2C (70-100-70%) 09/22/16 1700-1804 00:00
Average 00:00
l11-3A (30-70-30%) 09/23/16 0850-0954 00:00
111-3B (30-70-30%) 09/23/16 1015-1119 00:00
[11-3C (30-70-30%) 09/23/16 1140-1244 00:00
Average 00:00
IV-4A (0-30-0%) 09/23/16 1440-1544 00:00
IV-4B (0-30-0%) 09/23/16 1557-1701 00:00
IV-4C (0-30-0%) 09/23/16 1715-1819 00:00
Average 00:00

Allowable

Visible Emissions 02:00
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SUMMARY OF RESULTS
Model 3 Thermal Combustor
Inlet Duct QOutlet Stack
Average Average
Total Hydrocarbons Total Hydrocarbons
Condition- Concentration Emissions Destruction
Run as Propylene as Propylene Efficiency
Number (Ibs/hr) (Ibs/hr) (%)
I-1 (90-100%) 217.55 < 0.001 >99.99
I-2 (90-100%) 217.55 < 0.001 > 99.99
[-3 (90-100%) 217.55 < 0.001 >99.99
Average 217.55 < 0.001 >99.99
11-2 (70-100-70%) 190.40 < 0.001 > 99.99
l1-4 (70-100-70%) 190.40 < 0.001 > 99.99
11-5 (70-100-70%) 190.40 < 0.001 >99.99
Average 190.40 < 0.001 >99.99
i1-1 (30-70-30%) 115.89 < 0.001 > 99.99
-2 (30-70-30%) 115.89 < 0.001 >99.99
I11-3 (30-70-30%) 115.89 < 0.001 >99.99
Average 115.89 <0.001 >909.99
V-1 (0-30-0%) 40.71 < 0.001 >99.99
IV-2 (0-30-0%) 40.71 < 0.001 >99.99
IV-3 (0-30-0%) 40.71 < 0.001 >99.99
Average 40.71 < 0.001 >99.99

Notes: Only one canister sample was collected over the duration of the testing
condition.

Run Numbers 1 and 3 at Condition |l were aborted due to plant operational problems.
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Inlet Duct
Design Rate: 90-100%

Condition-Run Number 1-1 -2 -3 Average
Date 09/21/16 09/21/16 09/21/16 -
Time 0922-1028 | 1045-1151 | 1210-1316 ———-
Flow Rate — SCFH' 2,064.25 2,045.37 2,059.30 2,056.31
% Carbon Dioxide - % Vol. (Canister) - - - <0.463
% Hydrogen - % Vol. (Canister) -—-- e e <0.728
% Carbon Monoxide - % Vol. (Canister) m—— ———- —— < 0.324
% Nitrogen - % Vol. (Canister) - -—-- —emm 2.01
% Oxygen - % Vol. (Canister) - ———- ———- 0.573
% Methane - % Vol. (Canister) e ———- - <0.000427
Higher Heating Value — Btu/scf o - —-—-- 2,078
Duct Temperature -°F" 81.82 88.97 92.35 87.71
Total Hydrocarbons Concentration
as Propylene - ppmv m— e o 967,952
Total Hydrocarbons Concentration
as Propylene - Ibs/hr - - - 217.55

" Provided by COMM Engineering.

Note: Only one canister sample was collected over the duration of the testing condition.
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Outlet Stack
Design Rate: 90-100%

Condition-Run Number -1 -2 -3 Average
Date 09/21/16 09/21/16 09/21/16 -
Time 0922-1028 | 1045-1151 | 1210-1316 -—-
Stack Flow Rate — ACFM 2,664 2,965 2,085 2,571
Stack Flow Rate — DSCFM' 562 622 443 556
% Water Vapor - % Volume 8.23 8.22 7.46 7.97
% Carbon Dioxide - % Vol.? 4.4 4.4 3.4 4.1

% Oxygen - % Vol.? 16.6 16.7 18.0 17.1
% Nitrogen - % Vol.? 79.0 78.9 78.6 78.8
% Methane - % Vol. <0.0310 <0.0310 <0.0310 <0.0310
Molecular Weight - Ib/lb-mole 28.43 28.44 28.42 28.43
% Excess Air @ Sampling Point 382.9 396.8 636.3 472.0
Stack Temperature -°F 1,849 1,866 1,852 1,856
Stack Pressure - "Hg 29.98 29.98 29.98 29.98

729.92 "Hg, 68°F (760 mm Hg, 20°C)
2 Method 3C analytical results are normalized to 100%
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Outlet Stack
Design Rate: 90-100%

Condition-Run Number I-1 -2 -3 Average
Date 09/21/16 09/21/16 09/21/16 -—--
Time 0922-1028 | 1045-1151 | 1210-1316 -
Stack Flow Rate —- DSCFM' 562 622 443 556
% Carbon Dioxide - % Vol. (Int. Bag) 44 4.4 3.4 4.1
% Water Vapor - % Volume 8.23 8.22 7.46 7.97
Carbon Monoxide Emissions - ppmvd 0.28 0.17 0.26 0.24
Carbon Monoxide Emissions - ppmvd2 0.19 0.12 0.23 0.18
Carbon Monoxide Emissions - Ibs/hr 0.001 < 0.001 0.001 < 0.001
Total Hydrocarbons Emissions
as Propane - ppmvw 0.08 0.07 0.08 0.08
Total Hydrocarbons Emissions
as Propane - ppm 0.05 0.05 0.07 0.06
Total Hydrocarbons Emissions
as Propane - ppmvd 0.09 0.08 0.09 0.09
Total Hydrocarbons Emissions
as Propylene - Ibs/hr < 0.001 < 0.001 < 0.001 < 0.001

129.92 "Hg, 68°F (760 mm Hg, 20°C)
2 Corrected to 3% carbon dioxide
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Outlet Stack
Condition | - Design Rate: 90-100%
Reference Method Monitors CO and THC Graph Summary
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Inlet Duct
Design Rate: 70-100-70%

Condition-Run Number -2 -4 -5 Average
Date 09/22/16 09/22/16 09/22/16 e
Time 0840-0946 | 1530-1636 | 1700-1808 -
Flow Rate — SCFH' 1,815.41 1,830.91 1,827.82 1,824.71
% Carbon Dioxide - % Vol. (Canister) e o - < 0.469
% Hydrogen - % Vol. (Canister) - e - <0.737
% Carbon Monoxide - % Vol. (Canister) o -—-- - <0.328
% Nitrogen - % Vol. (Canister) —— -——- -—— 2.23
% Oxygen - % Vol. (Canister) o e -—-- 0.634
% Methane - % Vol. (Canister) o - e < 0.000432
Higher Heating Value — Btu/scf —— - - 2,048
Duct Temperature -°F" 84.11 88.54 84.13 85.59
Total Hydrocarbons Concentration
as Propylene - ppmv S e N 954,686
Total Hydrocarbons Concentration
as Propylene - Ibs/hr - e - 190.40

T Provided by COMM Engineering.

Notes: Only one canister sample was collected over the duration of the testing condition.

Run Numbers 1 and 3 at Condition Il were aborted due to plant operational problems.
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Outlet Stack
Design Rate: 70-100-70%

Condition-Run Number -2 -4 il-5 Average
Date 09/22/16 09/22/16 09/22/16 -
Time 0840-0946 | 1530-1636 | 1700-1808 e
Stack Flow Rate — ACFM 2,388 2,953 3,235 2,859
Stack Flow Rate — DSCFM' 544 585 629 586
% Water Vapor - % Volume 7.93 8.73 7.99 8.22
% Carbon Dioxide - % Vol.? 3.1 2.6 3.7 3.1

% Oxygen - % Vol.? 18.5 19.2 17.6 18.4
% Nitrogen - % Vol.? 78.4 78.2 78.7 78.4
% Methane - % Vol. <0.0310 <0.0310 <0.0310 <0.0310
Molecular Weight — Ib/Ib-mole 28.34 28.21 28.39 28.34
% Excess Air @ Sampling Point 812.8 1,260.7 540.6 871.4
Stack Temperature -°F 1,691 1,982 2,045 1,906
Stack Pressure - "Hg 29.98 29.93 29.92 29.94

129.92 "Hg, 68°F (760 mm Hg, 20°C)
? Method 3C analytical results are normalized to 100%
Note: Run Numbers 1 and 3 at Condition |l were aborted due to plant operational problems.
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Outlet Stack
Design Rate: 70-100-70%

Condition-Run Number -2 -4 i-5 Average
Date 09/22/16 09/22/16 09/22/16 .
‘Time 0840-0946 | 1530-1636 | 1700-1808
Stack Flow Rate — DSCFM' 544 585 629 586
% Carbon Dioxide - % Vol. (Int. Bag) 3.1 2.6 3.7 3.1
% Water Vapor - % Volume 7.93 8.73 7.99 8.22
Carbon Monoxide Emissions - ppmvd 0.56 2.39 1.79 1.58
Carbon Monoxide Emissions - ppmvd® 0.54 2.76 1.45 1.58
Carbon Monoxide Emissions - lbs/hr 0.001 0.006 0.005 0.004
Total Hydrocarbons Emissions

as Propane - ppmvw 0.06 0.06 0.07 0.06
Total Hydrocarbons Emissions

as Propane - ppmvw? 0.06 0.07 0.06 0.06
Total Hydrocarbons Emissions

as Propane - ppmvd 0.07 0.07 0.08 0.07
Total Hydrocarbons Emissions

as Propylene - Ibs/hr < 0.001 < 0.001 < 0.001 < 0.001

12992 "Hg, 68°F (760 mm Hg, 20°C)
2 Corrected to 3% carbon dioxide

Note: Run Numbers 1 and 3 at Condition |l were aborted due to plant operational problems.
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Outlet Stack
Condition Il - Design Rate: 70-100-70%
Reference Method Monitors CO and THC Graph Summary
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Inlet Duct
Design Rate: 30-70-30%
Condition-Run Number -1 -2 -3 Average
Date 09/23/16 09/23/16 09/23/16 e
Time 0850-0956 | 1015-1121 | 1140-1246 o
Flow Rate — SCFH' 1,139.35 1,137.17 1,145.11 1,140.54
% Carbon Dioxide - % Vol. (Canister) - - - < 0.611
% Hydrogen - % Vol. (Canister) e - - <0.961
% Carbon Monoxide - % Vol. (Canister) ———- - ——-- <0.428
% Nitrogen - % Vol. (Canister) e ---- - 2.14
% Oxygen - % Vol. (Canister) e - - 0.683
% Methane - % Vol. (Canister) e - - < 0.000563
Higher Heating Value — Btu/scf - o e 1,995
Duct Temperature -°F" 81.63 86.37 90.39 86.13
Total Hydrocarbons Concentration
as Propylene - ppmv e - o 929,647
Total Hydrocarbons Concentration
115.89

as Propylene - Ibs/hr

" Provided by COMM Engineering.

Note: Only one canister sample was collected over the duration of the testing condition.
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Outlet Stack
Design Rate: 30-70-30%

Condition-Run Number -1 -2 -3 Average
Date 09/23/16 09/23/16 09/23/16 e
Time 0850-0956 | 1015-1121 | 1140-1246 -
Stack Flow Rate — ACFM 2,582 2,546 2,457 2,528
Stack Flow Rate —~ DSCFM' 557 549 526 544
% Water Vapor - % Volume 8.85 8.81 8.23 8.63
% Carbon Dioxide - % Vol.? 46 2.3 3.5 3.5
% Oxygen - % Vol.? 16.4 18.4 17.4 17.4
% Nitrogen - % Vol.? 79.0 79.3 79.1 79.1
% Methane - % Vol. <0.0310 < 0.0310 <0.0310 <0.0310
Molecular Weight — Ib/lb-mole 28.38 29.10 29.26 28.91
% Excess Air @ Sampling Point 361.6 703.8 488.6 518.0
Stack Temperature -°F 1,788 1,790 1,817 1,798
Stack Pressure - "Hg 30.02 30.02 30.00 30.01

129.92 "Hg, 68°F (760 mm Hg, 20°C)

? Method 3C analytical results are normalized to 100%
Note: The bag sample results for Run Number 3 were not considered a representative sample.
The average carbon dioxide and oxygen values for Run Numbers 1 and 2 were used for Run

Number 3.
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Outlet Stack
Design Rate: 30-70-30%

Condition-Run Number -1 -2 -3 Average
Date 09/23/16 09/23/16 09/23/16 e
Time 0850-0956 | 1015-1121 | 1140-1246 e
Stack Flow Rate - DSCFM' 557 549 526 544
% Carbon Dioxide - % Vol. 4.6 2.3 3.5 3.5
% Water Vapor - % Volume 8.85 8.81 8.23 8.63
Carbon Monoxide Emissions - ppmvd 0.10 1.14 1.12 0.79
Carbon Monoxide Emissions - ppmvd? 0.07 1.49 0.96 0.84
Carbon Monoxide Emissions - Ibs/hr < 0.001 0.003 0.003 <0.002
Total Hydrocarbons Emissions
as Propane - ppmvw 0.06 0.09 0.1 0.09
Total Hydrocarbons Emissions
as Propane - ppmvw’ 0.04 0.12 0.09 0.08
Total Hydrocarbons Emissions
as Propane - ppmvd 0.07 0.10 0.12 0.10
Total Hydrocarbons Emissions
as Propylene - Ibs/hr < 0.001 < 0.001 < 0.001 < 0.001

129.92 "Hg, 68°F (760 mm Hg, 20°C)
2 Corrected to 3% carbon dioxide

Note: The bag sample results for Run Number 3 were not considered a representative sample.
The average carbon dioxide and oxygen values for Run Numbers 1 and 2 were used for Run

Number 3.
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Outlet Stack
Condition IlI - Design Rate: 30-70-30%
Reference Method Monitors CO and THC Graph Summary
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Inlet Duct
Design Rate: 0-30-0%

Condition-Run Number V-1 V-2 V-3 Average
Date 09/23/16 09/23/16 09/23/16 -
Time 1440-1546 | 1557-1703 | 1715-1821 -
Flow Rate — SCFH' 415.32 413.67 417.44 415.48
% Carbon Dioxide - % Vol. (Canister) e - —— <0438
% Hydrogen - % Vol. (Canister) - e ———- < 0.689
% Carbon Monoxide - % Vol. (Canister) - - -—-- < 0.307
% Nitrogen - % Vol. (Canister) - ———- -—-- 1.93
% Oxygen - % Vol. (Canister) e - o 0.517
% Methane - % Vol. (Canister) - ———— e < 0.000404
Higher Heating Value — Btu/scf e o - 1,924
Duct Temperature -°F’ 89.82 88.22 87.20 88.41
Total Hydrocarbons Concentration
as Propylene - ppmv - —— e 896,568
Total Hydrocarbons Concentration

- T T 40.71

as Propylene - lbs/hr

" Provided by COMM Engineering.

Note: Only one canister sample was collected over the duration of the testing condition.
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Outlet Stack
Design Rate: 0-30-0%

Condition-Run Number V-1 V-2 V-3 Average
Date 09/23/16 09/23/16 09/23/16 -——-
Time 1440-1546 | 1557-1703 | 1715-1821 —
Stack Flow Rate — ACFM 1,728 1,781 1,787 1,765
Stack Flow Rate — DSCFM' 389 399 398 395
% Water Vapor - % Volume 8.86 8.68 8.67 8.74
% Carbon Dioxide - % Vol.? 6.1 5.4 5.6 5.7
% Oxygen - % Vol.? 13.8 14.9 14.4 14.4
% Nitrogen - % Vol.? 80.1 79.7 80.0 79.9
% Methane - % Vol. <0.0310 <0.0310 <0.0310 <0.0310
Molecular Weight — Ib/Ib-mole 28.51 28.47 28.48 28.49
% Excess Air @ Sampling Point 185.8 239.5 211.8 212.4
Stack Temperature -°F 1,691 1,701 1,715 1,702
Stack Pressure - "Hg 29.96 29.93 29.93 29.94

129.92 "Hg, 68°F (760 mm Hg, 20°C)

2 Method 3C analytical results are normalized to 100%
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Outlet Stack
Design Rate: 0-30-0%

Condition-Run Number V-1 V-2 V-3 Average
Date 09/23/16 09/23/16 09/23/16 -——-
Time 1440-1546 | 1557-1703 | 1715-1821 -
Stack Flow Rate ~ DSCFM' 389 399 398 395
% Carbon Dioxide - % Vol. 6.1 5.4 5.6 5.7
% Water Vapor - % Volume 8.86 8.68 8.67 8.74
Carbon Monoxide Emissions - ppmvd 1.08 1.34 1.17 1.20
Carbon Monoxide Emissions - ppmvd’ 0.53 0.74 0.63 0.63
Carbon Monoxide Emissions - Ibs/hr 0.002 0.002 0.002 0.002
Total Hydrocarbons Emissions
as Propane - ppmvw <0.01 0.15 0.20 <012
Total Hydrocarbons Emissions
as Propane - ppmvw’ < 0.01 0.08 0.11 <0.07
Total Hydrocarbons Emissions
as Propane - ppmvd <0.01 0.16 0.22 <0.13
Total Hydrocarbons Emissions
as Propylene - Ibs/hr < 0.001 < 0.001 0.001 < 0.001

129,92 "Hg, 68°F (760 mm Hg, 20°C)
2 Corrected to 3% carbon dioxide
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SUMMARY OF RESULTS
Model 3 Thermal Combustor Outlet Stack
Condition IV - Design Rate: 0-30-0%
Reference Method Monitors CO and THC Graph Summary

9.00
8.00 i
7.00
6.00
== C() - ppivd
e THC - ppMvY

)

0.00 - i =
N o P~ m O W A M~ GO W N0 MmO 0 Oy W) et P [2.9] %2)
sARBEIRLAGEEBIILIRRIYIRRAIIJIANFTZTARIESA
S et g W) W W W W W)W W W W W W0 WD MNSNESMNMNMNMNDSMSDO X
B B T e T e D e B e B o B TR R B SR I RN I I o B R o S B I S I B I I B B I B I I B |




e — File Number 16-323A

ENVIRONMENTAL Page 22

DISCUSSION OF RESULTS

Model 3 Thermal Combustor Inlet Duct
The test for total hydrocarbons and fixed gases at each of the four operating conditions

appeared to be valid representations of the actual inlet duct hydrocarbons amounts
during the tests. All leak checks performed on the canister sampling system showed no

leaks before or after each test.

Model 3 Thermal Combustor Outlet Stack
Condition | - (90-100%)
The three tests for carbon monoxide, total hydrocarbons, and fixed gases appeared to

be valid representations of the actual emissions during the tests. All leak checks
performed on the sampling train, the pitot tubes, the integrated bag sampling system,
and the reference method monitors sampling systems showed no leaks before or after
each test. The zero and calibration drift tests of the reference method monitors were
stable with no variations greater than 3.0 percent. The calibration error check and the
sampling system bias check performed on the reference method monitors prior to testing
were valid. The indicative parameters calculated from the field data were in close
agreement. The moisture percentages for the three tests were within 6.4 percent of the
mean value. The measured flow rates (Qs) for the tests were within 18.3 percent of the

mean value.

The calculated emissions (pounds per hour) of carbon monoxide for the three tests

showed no variation from the mean value.

The calculated emissions (pounds per hour) of total hydrocarbons for the three tests

showed no variation from the mean value.

Condition Il - 70-100-70%
Run Numbers 1 and 3 at Condition Il were aborted due to plant operational problems.
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The three completed tests for carbon monoxide, total hydrocarbons, and fixed gases
appeared to be valid representations of the actual emissions during the tests. All leak
checks performed on the sampling train, the pitot tubes, the integrated bag sampling
system, and the reference method monitors sampling systems showed no leaks before
or after each test. The zero and calibration drift tests of the reference method monitors
were stable with no variations greater than 3.0 percent. The calibration error check and
the sampling system bias check performed on the reference method monitors prior to
testing were valid. The indicative parameters calculated from the field data were in
close agreement. The moisture percentages for the three completed tests were within
6.2 percent of the mean value. The measured flow rates (Qs) for the tests were within

7.3 percent of the mean value.

The calculated emissions (pounds per hour) of carbon monoxide for the three
completed tests showed a range of -75.0 percent to +50.0 percent variation from the

mean value.

The calculated emissions (pounds per hour) of total hydrocarbons for the three tests

showed no variation from the mean value.

Condition IIf - 30-70-30%
The bag sample results for Run Number 3 were not considered a representative sample.

The average carbon dioxide and oxygen values for Run Numbers 1 and 2 were used for
Run Number 3.

The three tests for carbon monoxide, total hydrocarbons, and Run Numbers 1 and 2 for
fixed gases appeared to be valid representations of the actual emissions during the
tests. All leak checks performed on the sampling train, the pitot tubes, the integrated
bag sampling system, and the reference method monitors sampling systems showed no
leaks before or after each test. The zero and calibration drift tests of the reference

method monitors were stable with no variations greater than 3.0 percent. The calibration
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error check and the sampling system bias check performed on the reference method
monitors prior to testing were valid. The indicative parameters calculated from the field
data were in close agreement. The moisture percentages for the three tests were within
4.6 percent of the mean value. The measured flow rates (Qs) for the tests were within

3.3 percent of the mean value.

The calculated emissions (pounds per hour) of carbon monoxide for the three tests

showed a range of -57.1 percent to +28.6 percent variation from the mean value.

The calculated emissions (pounds per hour) of total hydrocarbons for the three tests

showed no variation from the mean value.

Condition 1V - 0-30-0%
The three tests for carbon monoxide, total hydrocarbons, and fixed gases appeared to

be valid representations of the actual emissions during the tests. All leak checks
performed on the sampling train, the pitot tubes, the integrated bag sampling system,
and the reference method monitors sampling systems showed no leaks before or after
each test. The zero and calibration drift tests of the reference method monitors were
stable with no variations greater than 3.0 percent. The calibration error check and the
sampling system bias check performed on the reference method monitors prior to testing
were valid. The indicative parameters calculated from the field data were in close
agreement. The moisture percentages for the three tests were within 1.4 pércent of the
mean value. The measured flow rates (Qs) for the tests were within 1.6 percent of the

mean value.

The calculated emissions (pounds per hour) of carbon monoxide for the three tests

showed no variation from the mean value.

The concentrations of total hydrocarbons for one of the three tests were below the

minimum detectable limit of the method.
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DESCRIPTION OF SAMPLING LOCATIONS

The sampling location on the Model 3 Thermal Combustor Inlet is located at ground
level. The inlet pipe from the propylene trailer was a 2 inch pipe. The sampling location
was located 2 feet 5 1/2 inches (14.75 inlet diameters) downstream from a disturbance
in the inlet and 3 feet 3 inches (19.50 inlet diameters) upstream from a disturbance in

the inlet.

The sampling location on the Model 3 Thermal Combustor Outlet Stack is 15 feet
11 inches above the ground. The sampling ports are located 12 feet 2 inches
(4.04 stack diameters) downstream from the top of the flame tip in the stack and 3 feet

3 inches (1.08 stack diameters) upstream from the outlet to the stack.
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SAMPLING LOCATION

Model 3 Thermal Combustor Outlet Stack
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SAMPLING AND ANALYTICAL PROCEDURES

The sampling followed the procedures set forth in the Code of Federal Regulations,
Title 40, Chapter |, Part 60, Appendix A, Methods 1, 2, 3C, 4, 10, 18, 22, and 25A; and
Subpart OOO0O0.

A velocity traverse was made at each of the two ports on the Model 3 Thermal
Combustor Outlet Stack, in order to determine the uniformity and magnitude of the flow
during each test. Several traverse points were checked for cyclonic flow and none was
found to be present. Alternate procedures would be required if the angle of flow was
greater than 20 degrees. Eight traverse points were sampled from each of the two

ports for a total of sixteen traverse points.

The sampling trains were leak-checked before each test and again after each test. This

was done to predetermine the possibility of a diluted sample.

The pitot tube lines were checked for leaks before and after each test under both a
vacuum and a pressure. The lines were also checked for clearance and the

manometer was zeroed before each test.

The reference method monitors sampling systems were leak checked prior to testing.

Moisture

Triplicate samples for moisture were collected from the stack at each of the four
operating conditions. The samples were taken according to EPA Methods 1, 2, 3C,
and 4. For each run, samples of four-minute duration were taken at each of the sixteen

traverse points for a total sampling time of 64 minutes.
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The " front-half " of the sampling train contained the following components:

Stainless Steel Probe w/ glass wool plug
Teflon Sample Line

The " back-half " of the sampling train contained the following components:

Impinger
Number Contents Amount Parameter Collected
1 Deionized Water 100 ml Moisture
2 Deionized Water 100 mi Moisture
3 Empty o Moisture
4 Silica Gel 200 g Moisture
Fixed Gases

Triplicate samples for fixed gases were collected from the stack at each of the four
operating conditions. The samples were taken according to EPA Method 3C. For each
run, samples of four-minute duration were taken at each of the sixteen traverse points
for a total sampling time of 64 minutes. The reference method sampling system
consisted of a stainless steel probe, Teflon sample line, a Tedlar bag in a rigid
container, and a VOST dry gas meter. The samples were analyzed by GC/TCD by
Enthalpy’s Analytical Laboratory in Durham, North Carolina. The analytical report can
be found in Appendix E.

Total Hydrocarbons and Fixed Gases
One integrated sample for total hydrocarbons and fixed gases was collected from the

inlet duct at each of the four operating conditions. The samples were taken according
to EPA Method 18. The reference method sampling system consisted of a stainless
steel probe, Teflon sample line, and an evacuated canister. The samples were
analyzed by GC/FID and GC/TCD by Enthalpy’s Analytical Laboratory in Durham, North
Carolina. The analytical report can be found in Appendix E.
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Carbon Monoxide
The carbon monoxide sampling was performed according to EPA Method 10 using the

continuous sampling procedure. A Thermo Environmental Model 48C Carbon
Monoxide Analyzer (Serial Number 208845) was used to monitor the concentrations of
carbon monoxide during each run. The reference method analyzer was operated at a
range of 0 to 10 parts per million, with a calibration span of 9.86 parts per million. A
multi-point calibration was performed on the reference method analyzer prior to testing.
An analyzer calibration error check and a sampling system bias check were also
conducted prior to testing. After each run, the zero and calibration drift of the reference

method monitor was checked. The calibration gases were as follows:

Zero Nitrogen
5.06 ppm CO in N2 (ALM018547)
9.86 ppm CO in N, (BLM000616)

The reference method sampling system consisted of a heated probe, a heated Teflon
sample line, and an electronic chiller prior to the reference method monitors manifold
system. The calibration gases for the bias and drift checks were introduced upstream

of the heated Teflon sample line.
Calibration gas certifications are included in Appendix C.

Total Hydrocarbons .
The total hydrocarbons sampling was performed according to EPA Method 25A. A
Total Hydrocarbon Model 51i Analyzer (Serial Number 1125748714) was used to

monitor the concentrations of total hydrocarbons during each run. The reference

method analyzer was operated at a range of 10 parts per million. A multi-point
calibration was performed on the reference method analyzer prior to testing. An
analyzer calibration error check and a sampling system bias check were also conducted
prior to testing. After each run, the zero and calibration drift of the reference
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method monitor was checked. The calibration gases were as follows:

Zero Nitrogen
3.13 ppm CzHg in N, (BLM005063)
5.01 ppm CsHsg in N2 (ET0010875)
8.48 ppm C3Hg in N2 (ET0010859)

The reference method sampling system consisted of a heated probe and a heated
Teflon sample line. The calibration gases for the bias and drift checks were introduced
upstream of the heated Teflon sample line.

Calibration gas certifications are included in Appendix C.

Visible Emissions

Visible emissions observations were taken according to EPA Method 22 by COMM
Engineering personnel. For each of the three runs at each of the four operating
conditions, visible emissions were observed over a sixty-four minute period. No visible

emissions were observed during any of the test runs.
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Schematic Diagram of the EPA Method 4 Sampling
Train for Flow Rate
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EPA Method 3C Sampling Train
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Reference Method Monitor Sampling System
(EPA Method 10)
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Reference Method Monitor Sampling System
(EPA Method 25A)
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Canister Sampling System
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TO-Cane Air Sampling Canisters with RAVE™ Valve

Optimized for Methods TO-14A, TO-15, IP-1A, ASTM D5466, OSHA PV 2120, and NJ DEP Low Level
TO-15

¢ Proprietary electropolished surface maintains compound stability.

¢ High-quality, metal-to-metal seal, 2/3-turn valve with stainless steel diaphragms prevent sample
adsorption for more-accurate results.

e Both 2-port and 3-port valves available; 3-port valve includes -30"Hg/60 psi vacuum/pressure gauge
(other gauges available).

e SUMMA canister equivalent.

e Featuring the proven long life, leak-free performance, and effortless operation of the new RAVE™

valve.

U.S. EPA Methods TO-14A and TO-15 regulate the collection, storage, and analysis of volatile organic
compounds (VOCs) using treated air sampling canisters. Restek offers a complete line of TO-
Canecanisters (SUMMA can equivalent), electropolished using a proprietary process and extensively
cleaned using an ultrasonic method. This ensures a high-quality, passivated surface that maintains the
stability of TO-14A/TO-15 compounds during storage. A frame surrounds the electropolished canister,
eliminating the need for weld marks on the sphere, thereby preventing active sites on the canister.
The RAVE™ valve supports the excellent performance of the canister.

A unique holder attaches the handle and base to the canister without welds and protects the canister,
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tube stub, and valve. The 2/3-turn diaphragm valve has a metal-to-metal seat and a temperature
limit of 250 °C. Each canister is slightly pressurized with contaminant-free nitrogen prior to shipment.

Dimensions/Weights of Air Canisters

Can Volume— Dimensions: height x sphere diameter— Weight
1 liter— 8.5 x 5.25" (21.6 x 13.3 cm)~— 2.25 Ibs (1.02 kg)

3 liter— 11.5 x 7.25" (29.2 x 18.4 ¢cm)— 3.50 Ibs (1.59 kg)

6 liter— 12.5 x 9.25" (31.8 x 23.5 cm)— 5.75 Ibs (2.61 kg)

15 liter— 17.0 x 12.25" (43.2 x 31.1 cm)— 11.75 Ibs (5.33 kg)

*Range of standard gauge is -30" Hg to 60 psi.

Do not exceed canister maximum pressure of 40 psig (2.75 bar).
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DESCRIPTION OF TESTS

Personnel from METCO Environmental arrived at the plant at 11:15 a.m. on

Monday, September 19, 2016. After meeting with plant personnel and attending a brief
safety orientation, the equipment was moved onto the Model 3 Thermal Combustor
Inlet Duct and Outlet Stack. The equipment was secured for the night and all work was

completed at 3:00 p.m.

On Tuesday, September 20, work began at 7:00 a.m. The reference method monitors
were calibrated and the equipment was prepared for testing. Testing was delayed until
the unit was operating at the desired testing condition. The equipment was secured for

the night and all work was completed at 6:00 p.m.

On Wednesday, September 21, work began at 7:00 a.m. The reference method
monitors were calibrated and the equipment was prepared for testing. The first set of
tests (Condition 1) for carbon monoxide, total hydrocarbons, fixed gases, and visible
emissions on the stack; and for total hydrocarbons and fixed gases on the inlet duct
began at 9:22 a.m. Testing continued until completion of the third set of tests
(Condition 1) at 1:16 p.m. The first set of tests (Condition Il) for carbon monoxide, total
hydrocarbons, fixed gases, and visible emissions on the stack; and for total
hydrocarbons and fixed gases on the inlet duct began at 1:50 p.m. and was aborted at
3:48 p.m. due to plant operational problems. The reference method monitors were
calibrated and the samples were recovered. The equipment was secured for the night

and all work was completed at 4:15 p.m.

On Thursday, September 22, work began at 7:00 a.m. The reference method monitors
were calibrated and the equipment was prepared for testing. The second set of tests
(Condition 1) for carbon monoxide, total hydrocarbons, fixed gases, and visible
emissions on the stack; and for total hydrocarbons and fixed gases on the inlet duct

began at 8:40 a.m. Testing continued until completion of the fifth set of tests
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(Condition Il) at 6:08 p.m. Run Number 3 was aborted due to plant operational
problems. The reference method monitors were calibrated and the samples were
recovered. The equipment was secured for the night and all work was completed at
6:30 p.m.

On Friday, September 23, work began at 7:00 a.m. The reference method monitors
were calibrated and the equipment was prepared for testing. The first set of tests
(Condition Il) for carbon monoxide, total hydrocarbons, fixed gases, and visible
emissions on the stack; and for total hydrocarbons and fixed gases on the inlet duct
began at 8:50 a.m. Testing continued until completion of the third set of tests
(Condition 1V) at 6:21 p.m.

The reference method monitors were calibrated. The equipment was moved off of the
sampling locations and loaded into the sampling van. The samples were recovered and
transported to METCO Environmental's laboratory in Carrollton, Texas, for analysis and

evaluation.

Field operations at COMM Engineering, Model 3 Thermal Combustor Inlet Duct and
Outlet Stack, located in Lafayette, Louisiana, were completed at 6:45 p.m. on Friday,
September 23, 2016.
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APPENDIX A

Location of Velocity and EPA Method 3C Sampling Points
Model 3 Thermal Combustor Outlet Stack

The sampling ports are located 12 feet 2 inches (4.04 stack diameters) downstream

from the top of the flame tip in the stack and 3 feet 3 inches (1.08 stack diameters)

upstream from the outlet to the stack. The locations of the sampling points were

calculated as follows:

Point
Number

0 ~N OO o b W N

16-323A

Port and Wall Thickness

Inside Stack Diameter

Percent of Diameter
From Wall

3.2
10.5
19.4
32.3
67.7
80.6
89.5
96.8

3 1/8 inches
36 1/8 inches

Distance
From Wall

11/8"
313/16"
ap
1111116 "
247116 "
29 1/8 "
32 5/16 "
35"
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Location of Velocity and EPA Method 3C Sampling Points
Model 3 Thermal Combustor Outlet Stack
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APPENDIX A

Location of Reference Method Monitors Sampling Points
Model 3 Thermal Combustor Outlet Stack

The sampling ports are located 12 feet 2 inches (4.04 stack diameters) downstream
from the top of the flame tip in the stack and 3 feet 3 inches (1.08 stack diameters)
upstream from the outlet to the stack. The locations of the sampling points were

calculated as follows:

Port and Wall Thickness

Inside Stack Diameter

~ 3 1/8 inches
36 1/8 inches

Point Percent of Diameter Distance
Number From Wall From Wall
1 16.7 61/16"

2 50.0 . 181/16"

3 83.3 301/16"

16-323A A-3
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Location of Reference Method Monitors Sampling Points
Model 3 Thermal Combustor Outlet Stack
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Nomenclature and Equations

for Calculation of Source Emissions
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NOMENCLATURE FOR FLOW RATE CALCULATIONS

English Metric

~ Symbol Units Units
A, in.? m?
C, |
%EA
g 32.174 ft/sec’
%M |
My
Muater 18 Ib/Ib-mole
MW Ib/lb-mole g/g-mole
MW, 28.96 Ib/lb-mole
MWy ib/ib-mole g/g-mole
Py "Hg Absolute mm Hg
P "H,0 mm H,0
Ps v "Hg Absolute mm Hg
AP "H,0 mm H;0
P 29.92"Hg 760 mmHg
Q, ACFM m*/hr
Q DSCFM* dscm/hr*
R 21.83 "Hg-
ft*/lb-mole °R
Tm °F °C
Te min min
Ts °F °C
Tsta 528°R 293°K

* 29,92 "Hg, 68°F (760 mm Hg, 20°C)

B-2

Description

Stack Area

Pitot Tube Calibration Factor
Percent Excess Air @ Sampling Point
Acceleration of Gravity

Percent Moisture in the stack gas by
Volume

Mole fraction of dry gas
Molecular Weight of water
Molecular Weight of stack gas
Molecular Weight of air -
Molecular Weight of dry stack gas
Barometric Pressure

Orifice Pressure Drop

Stack Pressure

Velocity Head of stack gas
Standard Barometric Pressure

Stack Gas Volume at actual stack
conditions

Stack Gas Volume at 29.92"Hg, 528°R, dry

Universal Gas Constant

Average Gas Meter Temperature
Net time of test

Stack Temperature

Standard Temperature
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English Metric
Symbol Units Units Description
Vi ft* m? Volume of dry gas sampled @ meter
conditions
VMg dscf* dscm* Volume of dry gas sampled @ standard
conditions
V; fpm m/sec Stack velocity @ stack conditions
Vi mi ml Total water collected in impingers and
silica gel
VWeas scf* scm*® Volume of water vapor collected @ standard
conditions
Dair 0.0752 Ibs/ ft® Density of Air
Pwater 1g/mi Density of Water
Prman 62.32 Ibs/ft> Density of Manometer Oil

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)
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EXAMPLE CALCULATIONS

1. Volume of dry gas sampled at standard conditions.*

p

T P +-M
vm  =Vm| —std b 136
std T +460) P
m std
P
b+_m“
Vm . =17.65Vm| —238 |- dscf
std T +460

Vm ., =dscfx0.028317=dscm *
std

2. Volume of water vapor collected at standard conditions.*

- * %
V- (VW grams SO2 )Xpwater XRXTstd

as
g PStd XMwater x453.6

VW s = 0.0472(V,, —grams SO, **) = scf *
Vw__ =scfx0.028317=scm *
gas

3. Percent moisture in stack gas.
Vw
gas

Vmstd + VWgas

%M = x100=%

*29.92 "Hg, 68°F (760 mm Hg, 20°C)

** Grams SO, subtracted only when SO; is collected in the sampling train being used to

determine the volume of water vapor collected.

B-4
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4. Mole fraction of dry gas.
M = [100 - %M)
d { 100

5. Average molecular weight of dry stack gas.

a4 2 2
MW, = [%co2 X ——] + [%o2 X 3—-} + [%Nzx—-—s{l + [%co x—%—éJ =Ib/lb —mole
d 100 100 100 100

= g/g-mole

6. Molecular weight of stack gas.

Ib
MW =MW,k xM +18(1~—M )z———-————z —mole
d d d’ b -mole /¢

7. Percent excess air at sampling point.

. 100[%02 - (0.5%C0)]
%EA =
0.265 (%N, )—[%0, - (0.5%CO)]

8. Stack Pressure.

Stack Pressure "H,0

P.=PR +
13.6

s

="Hg Absolute

P, = "HgAbs.x25.4=mmHg

9. Stack velocity at stack conditions.

12

2 P..xMW_ x(T. + 460

V,=C,x60 B X P X Py XMWy, X (T, ) x~/AP average
12xp,, xP, xMW x T,

1/2

T. +460

V, =5,123.8xC, FF—)—S——M—V—V—)} X v/ AP average = fpm
X

V, =fpm x 0.00508 =m/sec

B-5
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10. Dry stack gas volume at standard conditions.*

T P.
QS=—}~stAstdX————§l"~—-—x~—§—
-144 T+460 P,
123V, M, xP
Q=01235XA5X «*P _ pscrm

: T, + 460

Q, =DSCFMx1.6990 = dscm /hr

11. Actual stack gas volume at stack conditions.

Q, =Y XA _ acem
144

Q, =ACFM x 1.6990=m?/hr

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

B-6
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EXAMPLE CALCULATIONS

Ibs/hr = ppm x CF x 60 min/hr x DSCFM*

CF = Conversion Factor for ppm to Ibs/scf*

Compound Conversion Faclor
cO 7.273x 10°®
THC as Propylene 1.093x 107
ppmvd = ppmvw
My

My = mole fraction of dry gas

*29.92 "Hg, 68°F (760 mm Hg, 20°C)

B-7 16-323A
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EXAMPLE CALCULATIONS

E corr. = E meas. X 3%CO;

(%CO, meas.)
E corr. = Emission Rate corrected for Carbon Dioxide
E meas. = Emission Rate measured
% CO, corr. = The Carbon Dioxide content to be corrected to (ie. 3.0%CO»)
% CO, meas. = The Carbon Dioxide content measured

B-8 16-323A
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EXAMPLE CALCULATIONS

% DRE = mass rate of pollutant in (Ibs/hr) - mass rate of pollutant emitted (Ibs/hr) x 100
mass rate of pollutant in (Ibs/hr)

% DRE = percent destruction removal efficiency.
mass rate of pollutant in (Ibs/hr) = mass rate of pollutant into the Model as determined by the

applicable testing method and flow rate determination.
mass rate of pollutant out (Ibs/hr) = mass rate of pollutant emitted from the Model as

determined by the applicable testing method and flow rate determination.

B-9 16-323A
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EXAMPLE CALCULATIONS

Equation 7E-5

Cose =(C-Co) —2ma_
gas = )Cm-Co

Where: Cgs = Effluent gas concentration - dry basis (ppm)

C = Average gas concentration indicated by gas
analyzer - dry basis (ppm)

C, = Average of initial and final system calibration bias
check responses for the zero gas (ppm)

Cn = Average of initial and final system calibration bias

check responses for the upscale calibration gas (ppm)

Cma = Actual concentration of the upscalé calibration

gas (ppm)

B-10 16-323A
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SOURCE EMISSION SURVEY

JOB NUMBER: 16-323
JOB NAME: COMM ENGINEERING
LOCATION: LAFAYETTE, LOUISIANA
UNIT TESTED: UNIT 3-CONDITION |
SOURCE EMISSION CALCULATIONS
RUN NUMBER
SYMBOL DESCRIPTION UNITS 1 2 3
DATE 09/21/16 09/21/16 09/21/16
BEGIN TIME 0922 1045 1210
END TIME 1028 1151 1316
P(b) BAROMETRIC PRESSURE "Hg Abs. 29.97 29.97 29.97
(mm Hg) (761.00) (761.00) (761.00)
P(m) ORIFICE PRESSURE DROP "H20 1.000 1.000 1.000
(mm H20) {(25.400) (25.400) (25.400)
DGM CALIBRATION FACTOR 0.984 0.984 0.984
V(m) VOLUME DRY GAS SAMPLED ft.A3 27.230 33.810 33.555
@ METER CONDITIONS (m*3) (0.771) (0.957) (0.950)
LEAK CHECK VOLUME ft."3 0.000 0.000 0.000
T(m) AVERAGE GAS METER DEG.F 75 80 83
TEMPERATURE (DEG.C) (24) (27) (28)
V(m{std])* VOLUME DRY GAS SAMPLED DSCF 26.989 33.201 32.768
@ STANDARD CONDITIONS* (DSCM) (0.764) (0.940) (0.928)
V{w) TOTAL WATER COLLECTED, ml 51.3 63.0 56.0
IMPINGERS & SILICA GEL
V(wlgas]) VOLUME WATER VAPOR SCF 2.421 2.974 2.643
COLLECTED @ STANDARD (SCM) (0.069) (0.084) (0.075)
CONDITIONS*
%M MOISTURE IN STACK GAS % 8.23 8.22 7.46
BY VOLUME .
Md MOL FRACTION OF DRY GAS 0.9177 0.9178 0.9254
Tt NET TIME OF TEST MINUTES 64 64 64
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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ENVIRONMENTAL

SOURCE EMISSION CALCULATIONS

JOB NUMBER: 16-323
JOB NAME: COMM ENGINEERING
LOCATION: LAFAYETTE, LOUISIANA
UNIT TESTED: UNIT 3 - CONDITION |
RUN NUMBER
SYMBOL DESCRIPTION UNITS 1 2 3
CO2 % 4.4 4.4 3.4
02 % 16.6 16.7 18.0
Co % 0.0 0.0 0.0
N2 % 79.0 78.9 78.6
%EA EXCESS AIR @ SAMPLING % 382.9 396.8 636.3
POINT
MWd MOLECULAR WEIGHT OF LB/LB-MOLE 29.37 29.37 29.26
DRY STACK GAS (g/g-MOLE) (29.37) (29.37) (29.26)
MW MOLECULAR WEIGHT OF LB/LB-MOLE 28.43 28.44 28.42
STACK GAS (g/g-MOLE) (28.43) (28.44) (28.42)
Cp PITOT TUBE CALIBRATION 0.807 0.807 0.807
DELTAP VELOCITY HEAD OF STACK "H20 0.003 0.004 0.002
GAS (mm H20) (0.100) (0.100) (0.100)
DELTA P N(1/2) "H20 0.055 0.061 0.043
Ts STACK TEMPERATURE DEG. F 1,849 1,866 1,852
(DEG. C) (1,009) (1,019) (1,011)
Ps STACK PRESSURE "Hg Abs. 29.98 29.98 29.98
(mm Hg) (761.00) (761.00) (761.00)
: "H20 0.20 0.20 0.20
Vs STACK VELOCITY @ STACK FPM 374 417 293
CONDITIONS (m/SEC.) ) ) (1)
As STACK AREA (SQ.INCHES) 1,025 1,025 1,025
(SQ.METERS) (1) (1) (1)
Qs DRY STACK GAS VOLUME @ DSCFM 562 622 443
STANDARD CONDITIONS* (DSCM/HR) (955) (1,057) (753)
WET STACK GAS VOLUME @ WSCFH 36,744 40,662 28,723
STANDARD CONDITIONS*
Qa ACTUAL STACK GAS VOLUME ~ ACFM 2,664 2,965 2,085
@ STACK CONDITIONS (MA3/HR) (4,526) (5,038) (3,542)
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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ENVIRONMENTAL

SOURCE EMISSION SURVEY
JOB NUMBER: 16-323
JOBNAME: COMM ENGINEERING
LOCATION: LAFAYETTE, LOUISIANA
UNIT TESTED: MODEL 3 - CONDITION Ii
SOURCE EMISSION CALCULATIONS
RUN NUMBER
SYMBOL DESCRIPTION UNITS 7] 4 5
DATE 09/22/16 09/22/16|  09/22/16
BEGIN TIME 0840 1530 1700
lenD TIME 0946 1636 1808
P(b) BAROMETRIC PRESSURE "Hg Abs. 29.97 29.92 29.91
(mm Hg) (761.00) (760.00)]  (760.00)
P(m) ORIFICE PRESSURE DROP "H20 1.000 1.000 1.000
(mm H20) (25.400) (25.400)]  (25.400)
DGM CALIBRATION FACTOR 0.984 0.984 0.984
V(m) VOLUME DRY GAS SAMPLED ft.A3 33.863 34.233 33.744
@ METER CONDITIONS (m"3) (0.959) (0.969) (0.956)
LEAK CHECK VOLUME ft.A3 0.000 0.000 0.000
T(m) AVERAGE GAS METER DEG.F 70| . 74 73
TEMPERATURE (DEG.C) (21) (23) (23)
V(m[std])* VOLUME DRY GAS SAMPLED DSCF 33.880 33.937 33.504
@ STANDARD CONDITIONS* (DSCM) (0.959) (0.961) (0.949)
V(W) TOTAL WATER COLLECTED, ml 61.8 68.8 61.6
IMPINGERS & SILICA GEL
V(w[gas]) VOLUME WATER VAPOR SCF 2.917 3.247 2.908
COLLECTED @ STANDARD (SCM) (0.083) (0.092) (0.082)
CONDITIONS*
%M MOISTURE IN STACK GAS % 7.93 8.73 7.99
BY VOLUME |
Md MOL FRACTION OF DRY GAS 0.9207 0.9127 0.9201
Tt NET TIME OF TEST MINUTES 64 64 64
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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ENVIRONMENTAL

SOURCE EMISSION CALCULATIONS
JOB NUMBER: 16-323
JOB NAME: COMM ENGINEERING
LOCATION: LAFAYETTE, LOUISIANA
UNIT TESTED: MODEL 3 - CONDITION I
RUN NUMBER
SYMBOL DESCRIPTION UNITS 2 4 5
Icoz % 3.1 2.6 3.7
loz % 18.5 19.2 17.6
co % 0.0 0.0 0.0
(N2 % 78.4 78.2 78.7
: l%EA EXCESS AIR @ SAMPLING % 812.8 1,260.7 540.6
POINT
MWd MOLECULAR WEIGHT OF LB/LB-MOLE 29.24 29.18 29.30 |
DRY STACK GAS (g/g-MOLE) (29.24) (29.18) (29.30)
MW MOLECULAR WEIGHT OF LB/LB-MOLE 28.34 28.21 28.39
STACK GAS (9/g-MOLE) (28.34) (28.21) (28.39)
Cp PITOT TUBE CALIBRATION 0.807 0.807 0.807
DELTAP VELOCITY HEAD OF STACK "H20 0.003 0.004 0.004
GAS (mm H20) (0.100) (0.100) (0.100)
DELTA P A(1/2) "H20 0.051 0.059 0.064
Ts STACK TEMPERATURE DEG. F 1,691 1,982 2,045
(DEG. C) (922) (1,083) (1,118)
Ps STACK PRESSURE "Hg Abs. 29.98 29.93 29.92
(mm Hg) (761.00) (760.00) (760.00)
"H20 0.20 0.20 0.20
Vs STACK VELOCITY @ STACK FPM 336 - 415 454
CONDITIONS (m/SEC.) (2) ) )
As STACK AREA (SQ.INCHES) 1,025 1,025 1,025
(SQ.METERS) (1) (1) ©)
Qs DRY STACK GAS VOLUME @ DSCFM 544 585 629
STANDARD CONDITIONS* (DSCM/HR) (924) (994) (1,069)
WET STACK GAS VOLUME @ WSCFH 35,451 38,457 41,017
STANDARD CONDITIONS*
Qa ACTUAL STACK GAS VOLUME ACFM 2,388 2,953 3,235
@ STACK CONDITIONS (m*3/HR) (4,057) (5,017) (5,496)
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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ENVIRONMEMTAL

SOURCE EMISSION SURVEY

JOB NUMBER: 16-323
JOBNAME: COMM ENGINEERING
LOCATION: LAFAYETTE, LOUISIANA
UNIT TESTED: MODEL 3 - CONDITION Hll
SOURCE EMISSION CALCULATIONS
RUN NUMBER
SYMBOL DESCRIPTION UNITS 1 2 3
DATE 09/23/16 00/23/16|  09/23/16
IBEGIN TIME 0850 1015 1140
{lEND TIME 0956 1121 1246
P(b) BAROMETRIC PRESSURE "Hg Abs. 30.01 30.01 29.99
(mm Hg) (762.00) (762.00)|  (762.00)
P(m) ORIFICE PRESSURE DROP "H20 1.000 1.000 1.000
(mm H20) (25.400) (25.400)|  (25.400)
DGM CALIBRATION FACTOR 0.984 0.984 0.984
V(m) VOLUME DRY GAS SAMPLED .43 33.205 33.606 33.280
@ METER CONDITIONS (mA3) (0.940) (0.952) (0.942)
LEAK CHECK VOLUME .13 0.000 0.000 0.000
T(m) AVERAGE GAS METER DEG.F 70 75 78
TEMPERATURE (DEG.C) 1) (24) (26)
V(mistd])* VOLUME DRY GAS SAMPLED DSCF 33.266 33.353 32.824
@ STANDARD CONDITIONS* (DSCM) (0.942) (0.944) (0.929)
V(w) TOTAL WATER COLLECTED, ml 68.4 68.3 62.4
IMPINGERS & SILICA GEL
V(wgas)) VOLUME WATER VAPOR SCF 3.228 3.224 2.945
COLLECTED @ STANDARD (SCM) (0.091) (0.091) (0.083)
CONDITIONS*
%M MOISTURE IN STACK GAS % 8.85 8.81 8.23
BY VOLUME |
Md MOL FRACTION OF DRY GAS 0.9115 0.9119 0.9177
Tt NET TIME OF TEST MINUTES 64 64 64
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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SOURCE EMISSION CALCULATIONS
JOB NUMBER: 16-323
JOB NAME: COMM ENGINEERING
LOCATION: LAFAYETTE, LOUISIANA
UNIT TESTED: MODEL 3 - CONDITION Il
RUN NUMBER
SYMBOL DESCRIPTION UNITS 1 2 3
CO2 % 4.6 2.3 3.5
HOZ % 16.4 18.4 17.4
CO % 0.0 0.0 0.0
N2 % 79.0 79.3 79.1
N %EA EXCESS AIR @ SAMPLING % 361.6 703.8 488.6
POINT
MWd MOLECULAR WEIGHT OF L.B/LB-MOLE 29.39 29.10 29.26
DRY STACK GAS (9/g-MOLE) (29.39) (29.10) (29.26)
MW MOLECULAR WEIGHT OF LB/LB-MOLE 28.38 28.13 28.33
STACK GAS (9/g-MOLE) (28.38) (28.13) (28.33)
Cp PITOT TUBE CALIBRATION 0.807 0.807 0.807
DELTAP VELOCITY HEAD OF STACK "H20 0.003 0.003 0.003
GAS (mm H20) (0.100) (0.100) (0.100)
DELTA P ~(1/2) "H20 0.054 0.053 0.051
Ts STACK TEMPERATURE DEG. F 1,788 1,790 1,817
(DEG. C) (976) (977) (992)
Ps STACK PRESSURE "Hg Abs. 30.02 30.02 30.00
(mm Hg) (763.00) (763.00) (762.00)
"H20 0.20 0.20 0.20
Vs STACK VELOCITY @ STACK FPM 363 ‘ 358 345
CONDITIONS {(m/SEC.) (2) (2) (2)
As STACK AREA (SQ.INCHES) 1,025 1,025 1,025
' (SQ.METERS) (1) ()] (1)
Qs DRY STACK GAS VOLUME @ DSCFM 557 549 526
STANDARD CONDITIONS* (DSCM/HR) (946) (933) (894)
WET STACK GAS VOLUME @ WSCFH 36,665 36,122 34,390
STANDARD CONDITIONS*
Qa ACTUAL STACK GAS VOLUME ACFM 2,582 2,546 2,457
@ STACK CONDITIONS (m*3/HR) (4,387) (4,326) (4,174)
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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SOURCE EMISSION SURVEY
JOB NUMBER: 16-323
JOB NAME: COMM ENGINEERING
LOCATION: LAFAYETTE, LOUISIANA
UNIT TESTED: MODEL 3 - CONDITION IV
SOURCE EMISSION CALCULATIONS
RUN NUMBER
SYMBOL DESCRIPTION UNITS 1 2 3
DATE 09/23/16 09/23/16 09/23/16
BEGIN TIME 1440 1557 1715
END TIME 1546 1703 1821
P(b) BAROMETRIC PRESSURE "Hg Abs. 29.95 29.92 29.92
(mm Hg) (761.00) (760.00) (760.00)
P(m) ORIFICE PRESSURE DROP "H20 1.000 1.000 1.000
(mm H20) (25.400) (25.400) (25.400)
DGM CALIBRATION FACTOR 0.984 0.984 0.984
V(m) VOLUME DRY GAS SAMPLED ft.A3 33.345 33.748 33.118
@ METER CONDITIONS (m*3) (0.944) (0.956) (0.938)
LEAK CHECK VOLUME ft.A3 0.000 0.000 0.000
T(m) AVERAGE GAS METER DEG.F 80 81 80
TEMPERATURE (DEG.C) (27) (27) (27)
V(m[std])* VOLUME DRY GAS SAMPLED DSCF 32.722 33.023 32.467
@ STANDARD CONDITIONS* (DSCM) (0.927) (0.935) (0.919)
V(w) TOTAL WATER COLLECTED, ml 67.4 66.5 65.3
IMPINGERS & SILICA GEL
V(wlgas]) VOLUME WATER VAPOR SCF 3.181 3.139 3.082
COLLECTED @ STANDARD (SCM) (0.090) (0.089) (0.087)
CONDITIONS*
%M MOISTURE IN STACK GAS % 8.86 8.68 8.67
BY VOLUME v
Md MOL. FRACTION OF DRY GAS 0.9114 0.9132 0.9133
Tt NET TIME OF TEST MINUTES 64 64 64
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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ENVIRONMENTAL

SOURCE EMISSION CALCULATIONS

JOB NUMBER:  16-323
JOB NAME: COMM ENGINEERING
LOCATION: LAFAYETTE, LOUISIANA
UNIT TESTED: MODEL 3 - CONDITION IV
RUN NUMBER
SYMBOL DESCRIPTION UNITS 1 2 3
CO2 % 6.1 5.4 56
02 % 13.8 14.9 14.4
CO % 0.0 0.0 0.0
N2 % 80.1 79.7 80.0
%EA EXCESS AIR @ SAMPLING % 185.8 239.5 211.8
POINT
MWd MOLECULAR WEIGHT OF LB/LB-MOLE 29.53 29.46 29.47
DRY STACK GAS (g/g-MOLE) (29.53) (29.46) (29.47)
MW MOLECULAR WEIGHT OF LB/LB-MOLE 28.51 28.47 28.48
STACK GAS (g/g-MOLE) (28.51) (28.47) (28.48)
Cp PITOT TUBE CALIBRATION 0.807 0.807 0.807
DELTAP VELOCITY HEAD OF STACK "H20 0.001 0.002 0.002
GAS (mm H20) (0.000) (0.100) (0.100)
DELTA P A(1/2) "H20 0.037 0.038 0.038
Ts STACK TEMPERATURE DEG. F 1,691 1,701 1,715
(DEG. C) (922) (927) (935)
Ps STACK PRESSURE "Hg Abs. 29.96 29.93 29.93
(mm Hg) (761.00) (760.00) (760.00)
"H20 0.10 0.20 0.20
Vs STACK VELOCITY @ STACK FPM 243 250 251
CONDITIONS (m/SEC.) (1) 1) (1)
As STACK AREA (SQ.INCHES) 1,025 1,025 1,025
(SQ.METERS) (1) (1) (1)
Qs DRY STACK GAS VOLUME @ DSCFM 389 399 398
STANDARD CONDITIONS* (DSCM/HR) (661) (678) (676)
WET STACK GAS VOLUME @ WSCFH 25,609 26,216 26,147
STANDARD CONDITIONS*
Qa ACTUAL STACK GAS VOLUME  ACFM 1,728 1,781 1,787
@ STACK CONDITIONS (m"3/HR) (2,936) (3,026) (3,036)
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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Hydrogen

Oxygen

Nitrogen

Carbon Monoxide
Methane

Carbon Dioxide
Total

Hydrogen

Oxygen

Nitrogen

Carbon Monoxide
Methane

Carbon Dioxide
Total

Hydrogen

Oxygen

Nitrogen

Carbon Monoxide
Methane

Carbon Dioxide
Total

Hydrogen

Oxygen

Nitrogen

Carbon Monoxide
Methane

Carbon Dioxide
Total

* Result is not considered a representative sample.

Normalization of Method 3C Data - Model 3

Run1
Actual
0
15.5
73.5
0
0
4.14
93.14

Run 2
Actual

16.9
71.7

2.86
91.46

Run1l
Actual
0
15.1
72.6
0
0
4.20
91.9

Run1l
Actual
0
12.6
73.2
0
0
5.54
91.34

Condition |
Runl Run 2
Normalized Actual
0 0
16.6 15.5
78.9 73.5
o 0
0 0
4.4 4.08
99.9 93.08
Condition Il
Run 2 Run4
Normalized Actual
0 0
18.5 17.7
78.4 72.0
0 0
0 0
3.1 2.39
100.0 92.09
Condition il
Run1l Run 2
Normalized Actual
0 0
16.4 16.8
79.0 72.4
0 0
0 0
4.6 2.07
100.0 91.3
Condition IV
Run1l Run 2
Normalized Actual
] 0
13.8 13.7
80.1 73.2
0 0
0 0
6.1 4,95
100.0 91.85

Run 2
Normalized
0
16.7
79.0
o
]

4.4
100.1

Run 4
Normalized
0
19.2
78.2
0
0
2.6
100.0

Run 2
Normalized
0
18.4
79.3
0
]

2.3
100.0

Run 2
Normalized
0
14.9
79.7
0
0
5.4
100.0

Run 3
Actual

16.4
715

3.11
91.01

Run 5
Actual
0
16.1
72.2
0
0
3.41
91.71

Run 3
Actual*
0
20.8
70.8
0
0
0
91.6

Run 3

Actual

13.1

72.6

512
90.82

Run 3
Normalized
0
18.0
78.6
0
0
3.4
100.0

Run5
Normalized
0
17.6
78.7
0
(]

3.7
100.0

Run 3
Normalized
0
22.7
77.3
]

0
0
100.0

Run 3
Normalized
0
14.4
79.9
0
0
5.6
99.9
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Equipment
Pitot Tube #9-3—2

Dry Gas Meter #9-1

Stack Model Orifice #9-1

Digital Temperature
Indicator #9-1

Barometer #9-2

16-323A

APPENDIX C

Calibration Data

Calibration Factor

0.807

0.984

C-1

Calibration Date

07/05/16

07/19/16
07/19/16

07/19/16

09/20/16




Pitot Tube Calibration

Date: ___/7-5-[¢ Time: __Q9(5™
Pitot No;__7-3-2 Ts: Waii
Pitot Dimensions: _3’ < /4 ¢ Coste 0.990
Pitot Inspections
Pitot tips level and perpendicular @ / NO
Pitot tips free from obstruction qES 1 NO
Pitot tips damaged YES / @
Calibration
Motor | fps Standard Standard Cal. Cal.
Setting | mark | Stat End | 1Avereee High | v High Factor Low | vkow Factor
7 20 0.10 0.10 0.316 0.15 0.387 0.808 0.15 0.387 0.808
14 30 0.20 0.20 0.447 0.30 0.548 0.808 0.30 0.548 0.808
20 40 0.36 0.36 0.600 0.54 0.735 0.808 0.55 0.742 0.801
28 50 0.56 0.56 0.748 0.84 0.917 0.808 0.84 0.917 0.808
35 60 0.80 0.80 0.894 1.20 1.095 0.808 1.20 1.095 0.808
41 70 1.10 1.10 1.049 1.70 1.304 0.796 1.70 1.304 0.796
50 80 1.40 1.40 1.183 2.10 1.449 0.808 2.10 1.449 0.808
62 90 1.80 1.80 1.342 2.70 1.643 0.808 2.70 1.643 0.808
28 50* 0.56 0.56 0.748 0.84 0917 0.808 0.84 0.917 0.808
28* 50* 0.56 0.56 0.748 0.84 0.917 0.808 0.84 0.917 0.808
Average 0.807 0.806

* not included in average

Summary of Results:

Normal high side calibration factor 0.807

Calibrator: /Q 3"/14 (dﬂ"o variation + 0.12% variation - 1.36%

Normal low side calibration factor - 0.806

Office: /G723 n Rovac variation + 0.25% variation - 1.24%
QAJ/QC Checl

Kk . :
Completeness ./ Legibility ~ Accuracy /Speciﬁcations —"Reasonableness ot

Checked By: ‘/ﬁ%/ LZ(/ pa— j X;:;s i200n1:
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ENVIRONMENTAL
Dry Gas Meter Calibration
Dry Gas Meter Number ? /
Date: 7/ / 7 / / /
AH
(*H20) Cdq
0.50 0. 777
1.00 0.7 %2
1.50 0. 756
2.00 e e
3.00 g.75 7
4.00 0. 757
Average O, 78y
Variation: +_&- /%
- 2.7/ %
Adjustment Required: Yes No 1/
Calibrator: { /( “1 550
Office: /; f
QA/QC Check

Completeness _ ¥ - Legibility _ 7 - Accuracy _~ ~ Specifications =~ — Reasonableness __

Checked by: 5.4

Version 2

c-3 January 2009
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DRY GAS METER CALIBRATION

Meter Number: 7 =~ /

Date: 7//7//0/

Wet Test Meter VMsw =17.65 XxVm

Dry Test Meter VMsuw =17.65

/ @ I S5O0
/. Joo

Run No:
Wet Test Meter C;:

Wet Test Meter

Meter
Time Reading

$. 578
O, 200

Pn
=/ 51,0

Tm

> Zop

End
7Z op

/r;uHO ’L—} Zyy

Wet Test Meter No : Z
A Fusso

Calibrator:

Py + o0
TP U868 yg -
Tm + 460 a—

scfm

Pm

Po + 135
Tm + 460

scfm

XVm
/} . 2 / ”Hg

PbZ
}\ ﬁ”Hg

Control Module Vacuum:

Dry Gas Meter

Meter T
Reading

2 93 Y0

Outlet Pm
a S

7 %,
7%p 7 /op “H,0
7/ op 7F ’/5“Ho

Inlet

Start

cf °F “H20..

cf? =V,

307/ +

5 575

cf F s “H20.u

-/ 5
136

X /'ﬁfgm S:/('\8;7501%

Wet Test Meter VMsw =17.65 X

Dry Gas Meter VMsta =17.65 Xx s, /?

Wet Test Meter VMstw

72 +460

0.2 Y7o A -
392/ * 56 _ S 7/4 e
> 7 +460 =

s 58>

Cdg= = . 7 77

Calibration Factor (Cqag) =

QA/QC Check
Completeness

Dry Gas Meter VMst

~ Legibility - Accuracy ‘/Speciﬁcations v~ Reasonableness

S 7/ 6
-

Checked by: _5%

Version 2
January 2009
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DRY GAS METER CALIBRATION

Meter Number: 7~ / Wet Test Meter No : 7
Date: >/ 09 /// Calibrator: X AT ss50
Po + 1P3m6
Wet Test Meter VM s =17.65 XVm m XCi= scfm

Po + 1Psm6
Dry Test Meter VMsu =17.65 XVm m = scfm
Run No: / @ /o0 "H,0 Pp: o7/ "Hg
Wet Test Meter Cy: /- 997 Control Module Vacuum: _* “*Hg
Wet Test Meter Dry Gas Meter
Meter Meter Tm
Time Reading Tn Pm Reading Inlet Outlet Pm
712 7Z 7 s
End 5 oo e ’““/”Zy 75op 7% -7 0
Start &« 7ZOF Z- 2_ “HZQ_ _3 ﬂ, 2 8 77 OF 7/ OF /,_ o “HZO
cf i “H20.. cf F e “H20.
cf* =V,
y -7.2
’54 2/ . G {
Wet Test Meter VMsiu =17.65 X 5. 212 = 13.6 X / ﬁﬁ%f = 5 {/ é/scfm
—_— Z +460
va.2/ + /- 02 /
- 5.780 - 136  _ 577
Dry Gas Meter VMsu =17.65 x >3 + 460 scfm
s jl /7 "
Calibration Factor (Cgg) = Wet Test Meter VMsa dg = y - Y. 757
Dry Gas Meter VMsu 5774
QA/QC Check
Completeness __Legibility ~~ Accuracy 7 Specifications _~"Reasonableness v
Checked by: Y%
L
Version 2
January 2009
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DRY GAS METER CALIBRATION

7-/

Meter Number:

Wet Test Meter No : 7

Date: 2/ 7./ 14 Calibrator._ A /Pw S50
Pm
P» +136
Wet Test Meter VMsw =17.65 xVm m XCr= scfm
Po + 1P3 6
Dry Test Meter VMsw =17.65 XVm T 460 = scfm
Run No: / @ /- ;ﬂ”HZO Py: vo. 2/ "Hg
Wet Test Meter Cy: [ IO Control Module Vacuum: 5 "Hg
Wet Test Meter Dry Gas Meter
Meter Meter Tm
Time Reading ITn Pm Reading Inlet Outlet Pm
o Y/, _ ’ ¢
End i1.057 g 70': Z. S/"H o) Y Y27 ?Ool: %F /- ;d‘HzO
Start J. 97 7 3op -7 fruHZQ % 280 77op 7 HE /. SO0
cft OF o “H20.. cf F e “H20..
cft =V, 25
70t 5e 8L,
wd = 7. 05> 13.6 N
Wet Test Meter VMsu =17.65 x 7% 4 460 X Ct scfm
Ve e z) 2
- /183 - 136 _ /7.7 v
Dry Gas Meter VMsu =17.65 X > + 460 scfm
Calibration Factor (Cog)- et TestMeter VM 10, 786 _ 0, 9%8
Dry Gas Meter VMsu /), Jyvs T

QA/QC Check
Completeness _ < Legibility

o Accuracy __~— Specifications ~/Reasonableness -/

B

Checked by:

Version 2
January 2009
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ENVIRONMENTAL
DRY GAS METER CALIBRATION
Meter Number: 7 = / Wet Test Meter No : 7
Date: 7~ 17 / 7 0/ Calibrator; /7? o s 5 V7,
by 4 Pm6
Wet Test Meter VM= =17.65 XxVm ——Tm—;lfé—é— X Cr= scfm
Po + 1?6
Dry Test Meter VMsuw =17.65 XVm m = scfm
RunNo: | @ 7. 0wnypo P, 22- 2) "Hg
Wet Test Meter Cy: /- 29 & Control Module Vacuum: - QHg
Wet T_est Meter Dry Gas Meter
Meter Meter Tm
Time Reading In Pm Reading Inlet Outlet Pm
' _ =3
End 10.720 7?"F - 7 3,0 76,5973 7/ op 7SE 7-243,0
Start o cog 7 /oF 2. 3“H20 0//; a4 770F 7‘(6F 7. 0«H20
cfe k. “H20,.4 cf F o “Ha0.e
cf =V,,
-3
“2g2) "t
Wet Test Meter VMsw =17.65 x _(7-7 22 /136y (000c,= (9-87 8 soim
— 7 Y +460
\ a2 ] RIS
std = /,75/7 ! 136 :/ﬂ/>y§
Dry Gas Meter VMsw =17.65 x_/ > 7460 scfm
s o. £/
Calibration Factor (Cog)= ‘et TestMeter Whe - /7 S8 075§
Dry Gas Meter VMst 1.7 Y s '

QA/QC Check
Completeness _~~_ Legibility < Accuracy - Specifications __~~ Reasonableness -

Checked by: 5%

Version 2
January 2009
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MENCO

EﬂUIROﬂmEﬂTQL
DRY GAS METER CALIBRATION
Meter Number: -/ Wet Test Meter No : 7
Date: 7/ / 7/ / / Calibrator;,__ /¥ K usso
Po + 1P36
Wet Test Meter VMsww =17.65 xVm T3 460 XCi= scfm
Po + 1Pa 6
Dry Test Meter VMsw =17.65 XVm T+ 460 = scfm
Run No: / @ 3.2 "H,0 Pp: 2o Z/ "Hg
Wet Test Meter G;: /- 292 Control Module Vacuum: _%- %Hg
Wet Test Meter Dry Gas Meter
Meter Meter Tm
Time Reading In Pm Reading Inlet Outlet _I?_m
: /2 ~Y. '3
End r0. 7 Yop $6.737 & 7/ X H?_O
Start o . o0 7 Yo y’ﬁtHO 77 2/5’ ?OoF 7JBF - ﬁauHO
cf i S ch F o “H20..e
cf® =V, .
%02/ 4 72 7
Wet Test Meter VMsua =17.65 x_ 77 7/ 2 136y foe@ = /.27 Egfm
—_— 7 ¥ +460
)+ s
e 30,2 TTam
_ 1 NE T 136  _ .. Y722
Dry Gas Meter VMsw =17.65 x_//- 55 3480 scfm
_ Wet Test Meter VMsw 1. 2726 o 7% >
Calibration Factor (Cqgg) = C4g= = -
(Cao) Dry Gas Meter VMstd %9 ., Y29
QA/QC Check
Completeness ‘/Legibility / Accuracy V(peciﬁcations / Reasonableness s
Checked by: B 'A

Version 2
January 2009
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MEICO

EﬂVIROﬂmEﬂTQL

DRY GAS METER CALIBRATION

Meter Number: 7 ~ / Wet Test Meter No : Z

Date: 7 / /7 / / / Calibrator: % /(7 ~ S SO

Pm

Py +

= _ 136
Wet Test Meter VMsu =17.65 xVm T T 460 XCr= scfm

Pm

Po * 136
Dry Test Meter VMsw =17.65 XVm ——7> = scfm

Tm + 460

Run No: /! @ Y J 0 Pp: o2/ "Hg
Wet Test Meter C;: /- doO Control Module Vacuum: N4 "Hg

Wet Test Meter Dry Gas Meter

Meter Meter Tm
Time Reading Imn Pnm Reading Inlet Outlet Pm
i 0. 78 3.
End e 7 7T ~SSwgo (5 77F  FZop TSp %0
Start s 000 vhp “sSwyp S¥rd7 ST SE Yoo
CfA oFaug HZOavg CfA oFavs “Hzoavs

-5 5

13.6 /. 57" = /0. ?j/
575 5 460 X f scfm

cf* =V,
0.2} +————

Wet TestMeter VMsa =17.65 x /0. 57

Y, oo
a7 ] +

o7 _ 136 _ /. 0/
7 7 7 +460 =/ scfm

Dry Gas Meter VMsu =17.65 x /7.

Wet TestMeter VMse o _ L 2. 524 - O, 23’5

Calibration Factor (Cgg) = -
(Cad Dry Gas Meter VMstu % (1. 07 >

QA/QC Check
Completeness _y_ Legibility \/Accuracy /Speciﬁcations ‘/Reasonablenes’s\/

Checked by: 5;6;(;

Version 2
January 2009
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ENVIRONMENTAL

Digital Temperature Indicator No. 7 — /

Calibration Data

Date: - .17 //{
Reference Thermometer No. 2 790 20/ W g

Reference
Thermometer DTI

Ambient Air OGS0 - Y ey d
Ice Bath %5527 rad i
Boiling Water OF57 2z 7/ 27D
Oven a2 7250 7 5/
Oven o’/ 2 Y2 AV
Oven 07/7 v S/ 52
Oven 072 2> 7 3%
Meter Adjusted? YES NO 1~

Calibrator /7 /{7 Y S50
Office: /}7/?

QA/QC Check
Completeness _.~ Legibility — Accuracy —Specifications ___——Reasonableness ~

Checked by: 'BILIA

Version 2
February 2008
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mETCO Barometer Calibration
S

ENVIRONMENTAL

Barometer Number
Date

Time

Location

Latitude

Longitude

E, - Elevation

Name of Closest Airport Weather Station

E,., - Elevation of Weather Station (ft above sea level)
Pyws - Barometric Pressure at Weather Station’ ("Hg)

Py, - Actual Barometric Pressure @ Weather Station ("Hg)
P, - Actual Barometric Pressure @ Location ("Hg)

Reading on Barometer ("Hg)

Difference Between Actual and Barometer Reading2

Reading on Barometer after Correction (if applicable)
! corrected to sea level

2 ho correction necessary if reading is within 0.05"Hg

Calculations:
Eq. B1 Eq. B2
Pba = was - Ews Pb = Pba + Ews‘ Eo
1000 1000
Calibrated by - = | johnson
0
0
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RATA CLASS

'j: Scott”
Guaranteed +/- 1% Accuracy

AFR L[QU‘DE Air Liquide America
Al - Speciaity Gases LLC

1290 COMBERMERE STREET, TROY, MI 48083 Phone: 248-588-2950 Fax: 248-589.2134

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory - PGVP Vandor iD: A22018 Customer
AR LIOUIDE AMERICA SPECIALTY GASES LLC P.O. No.: 61833-70-65000 CLEAN AlR ENGINEERING
1290 COMBERMERE STREET Document # : 58797787-001 500 WEST WOOD STREET
TROY, Mi 48083 PALATINE IL 80067

us

ANALYTICAL INFORMATION Gas Type : CO,BALN

This certification was parformed according to EPA Traceabiity Protocol For Assay & Tortilication of Gaseous Cahkbration Standards;
Procedurs G-1. EPA/G00/R-12/631; May 2012. Do not use this standard if pressure is less than 100 psig.

Cylinder Number: ALMO18547 Certification Date: 26Feb2015 Exp. Date: 27Feb2023
Cylinder Prassure: 2000 PSIG Batch No: TRO0127728
COMPONENT CERTIFIED CONCENTRATION {Moles} ACCURACY {ABSOLUTE / RELATIVE}
CARBON MONOXIDE 06 PPM 0.05 PPM 7 1.0 %
NITROGEN BALANCE

TRACEABILITY

REFERENCE STANDARD

COMPONENT CONCENTRATION UNCERTAINTY CYLINDER TYPE/SRM SAMPLE EXP. DATE
CARBON MONOXIDE 9.8650 PPM 0.0500  PPM  KALDO3882 NTRM 1677 1aMar2018

ANALYTICAL METHOD

1st Analysis: 26Feb2015

COMPONENT INSTRUMENT ANALYTICAL/PRINCIPLE CALIBRATED CONCENTRATION
CARBON MONOXIDE SIEMENS HULTRAMAT BE/N1-VN-0545 NDIR 30Jan2015 5.080 PPM
Spacial Notes: DELIVERY DOCHIS fB797248

APPROVED BY:

JEFF CR

Page 1 of1

C-13 16-323A



COMPLIANCE CLASS |
Dual-Analyzed Calibration Standard

AIR LIQUKDE Air Liquide America
E e e OpECIBItY Gases LLC

% scott

11426 FAIRMONT PKWY, LA PORTE, TX 77571 Phone: 800-248-1427 Fax: 281-474-8419

CERTIFICATE OF ACCURACY:: EPA Protocol Gas

Customer

say Laboratory - PGVP Vendor ID; A32010
METCO TESTAMERICA

P.0. No.: 569781
R LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 38846888-001

426 FAIRMONT PKWY
« PORTE, TX 77571 6655 COMPLEX DR
BATON ROUGE LA 70809
us

ANALYTICAL INFORMATION Gas Type : CO,BALN
y Protocol For Assay & Cartification of Gaseous Calibration Standards;

s certification was performed according to EPA Traceabilit

'ocedure G-1; September, 1997.

ylinder Number: BLMO0Q0616 Certification Date: . 098ep2010 Exp. Date: 10Sep2018
‘ylinder Pressure® * #; 1284 PSIG Batch No: LAP0024726
OMPONENT CERTIFIED CONCENTRATION (Males) ACCURACY** TRACEABILITY

ARBON MONOXIDE 9.86 PPM +/-2% NIST and VSL

ITROGEN BALANCE

* Do not use when cylindar pressure is below 150 psig.

Analytical accuracy is based on the requirements of EPA Protocol procedures , September 1997,

IEFERENCE STANDARD

YPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT

TRM 1877 014un2012 KALOO4005 9.855 PPM CARBON MONOXIDE
NSTRUMENTATION : .
NSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRITIPLES,
TIR/IMG-09-149 038ep2010 FTIR =

~ P P 1 ;?%
Special Notes: The expiration date has been extended without re-assay per EPA 600/R23-23/542.
APPROVED BY: "7 Zpprl o
GARY WRIGHT L\ ™
Page 1of1
¥
16-323A
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ASR LlQUIDE Air Liquida America
. Specisity Gases LLC

1250 COMBERMERE STREET, TROY, Mi 48083

RATA CLASS

Assay Laboratory
P.0O. No.: 588677

1290 COMBERMERE STREET
TROY, Ml 48083

AIR LIQUIDE AMERICA SPECIALTY GASES LLC Document # : 39346307-001

ANALYTICAL INFORMATION Gas Typs : PPN.BALN
This certification was performea accoramg to EPA Traceabillty Protocol For Assay & Certification of Gaseous Callbration Standards;

Dual-Analyzed Calibration Standard
Phone: 248-589-2950 Fax: 24B-589-2134

'i CERTIFICATE OF ACCURACY: EPA Protocol Gas

Customer
METCO ENVIRONMENTAL C/O AIR LIQUIDE

HOLD FOR PICKUP p
18222 E PETROLEUM DR
HOLD FOR PICK UP
BATON ROUGE LA 70809
us

Procedure G-1; September, 1997.
Cylinder Number. BLMO05063 Certification Date: 200ct2010 Exp. Date: 210ct2018
Cylinder Pressurg® ¥ *: 1000 PSIG Prov Certification Date: 06Dsc2008 Batch No: TRC00114386
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY
PROPANE 3.13 T-1% Direct NIST and VSL
NITROGEN BALANCE
+: % Do not use when cylinder pressure Is below 180 pslyg.
»+ Analytical accuracy is based on the requlremants of EPA Protocol Procedurs G1, September 1897.
REFERENCE STANDARD
TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT
NTRM 1866 020¢12012 ALMOT1480 9.470 PPM PRAOPANE
INSTRUMENTATION
INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
A/ ARIAN/3400/7608 050ct2010 TCD/FID
ANALYZER READINGS
[Z=Zero Gas R=Reference 5as T=Test Gas r=Correlation Coefticient}
First Triad Analysis second Trlad Analysis Calibration Curve
PROPANE
Data: 200ct2010 Response Unit: AREA Concantration =A + Bx + Cx2 -+ Dx3 + Ex4
=0.00000 R1=251260.0 T1=82888.00 r=0.889898
R2=251026.0 22 =0.00000 T2=82898.00" Canstants: A=0.032708828
Z3=0.00000 T3=82862.00 R3=251718.0 B=3,80209E-05 C=0
Avg. Concentration: 3.130 PPM D=0 EmQ .
Special Notes: The explration date has been extendad without re-agsay per EPA 800/R23-23/642.
Supplemen st raport 06-92881-001 for BLMOO6063. Amended 11-15-2013, Thatcher.
APPROVED BY:
RO TAK )
Page t1ofl
C-15 16-323A



HED / BALL

ANICAL GAS SERVICES

Assay Laboratory: Red Ball TGS
555 Cralg Kennedy Way
Shreveport, LA 71107
800-551-8150

Cylinder Number: ET0010875 Certification Date: 01/04{2016
Product 1D Number: 125971 Explration Date: 01/02/2024
Cylinder Pressure: 1800 PSIG MFG Facility: RBTGS-Shreveport-LA
COA# [ET0010875.20151229-0 Lot Number: fET0010875.20151229
Customer PO. NO.: Tracking Number: 084265050
Customer: Previous Certification Dates:
This calibration standard has been certified per the May 2012 EPA Traceability Protocol, Document EPA-600/R-12/531, l

using procedure G1.

Do Not Use This Cylinder Below 100 psig (0.7 Megapascal).

Certified Concentration(s
ropm v

Analytical Measurement Daia wvailable dnllne.

Red Ball Technical Gas Service
PGVP Vendor ID # G12016
information and Ordering

800-551-8150
Fax (318-425-6309)

Refarance Standard(s)
Serial Number Lot Expiration Typs Bal P t C U y (%) NIST Referznce
CC238370 LD131122.095512.1GMIS 09/30/2021 GMIS NZ CaH8 106.2PPM 0.409 26448
-Analytical Instrumentation
Component Analytical P ipli Make Modet Serlal MPC Date
G FTIR MKS MKS 2031DJGZEKVS 13T 017146467 01/0412016
o ""z

etk .
Catibration and Tesiing

Accreditation #62754

C-16

el et

Fred Holt
Analyst

Varaion 02-C, Revised on 2015-07-16

16-323A



RVIGES

RED ~ BALL

Assay Laboratory: Red Ball TGS
555 Cralg Kennedy Way
Shreveport, LA 71107
800-551-8150

Cylinder Number: ET0010859 Certification Date: 01/04/2016
Product ID Number: 125972 Expiration Date: 01/02/2024
Cylinder Prossure: 1800 PSIG MFG Facility: RBTGS-Shreveport-LA
COA# ET0010859.20151228-0 Lot Number: FET00108594201 51220 N
Customar PO. NO.: Tracking Number: 084265041
Customer: Previous Certification Dates:
This calibration standard has been certified per the May 2012 EPA Traceability Protacol, Document EPA-600/R-12/531,

using procedure G1.

Do Not Use This Cylinder Below 100 psig (0.7 Megapascal).

Analytical Measurement Data Available Online.

Reference Standard(s)

Serio] Number Lot xp Typa Bal C t C i [ Inty(%) _ NIST Reference
€C238370 LD131122.005512 1GMIS  08/30/2021 GMIS N2 C3H8 106.2 PPM 0.408 26448
Analytical Instrumentation
Component Analytical P i Make ‘Model Sarial WPC Date

C3H8 FTIR MKS MKS 2031DJG2EKVS 13T 017146467 01/04/2016

Red Ball Technical Gas Service
PGVP Vendor ID # G12016
information and Ordering

800-551-8150
Fax (318-425-6309)

Accreditation #62754

C-17

el Hoer

Fred Holt
Analyst

Version 02-C, Revised on 2015-07-16

16-323A
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impinger Box No.

$1-3

Water Weight Gain

Impinger 1 Final Weight g23.1 Impinger 1 0.5
initial Weight 193.v
Increase %0.5 Impinger 2 .1
Impinger 2 Final Weight \Le. o Impinger 3 2-9
Initial Weight 152.3 $0O, correction
Increase q.1 (if applicable) impinger 4 -7
Impinger 3 Final Weight 3 V, = Impinger 5
Initial Weight . gsS0O, =-
Increase 2.9 Vo = Impinger 6
Impinger 4 Final Weight 93s.7 Impinger 7
Initial Weight q21.0
Increase p. T 7
Total 5.3 =V,
Impinger 5 Final Weight . _
Initial Weight Po= 29941 7 %CO,= (o #7 7
Increase Vi = -2 g %0, = (LB 166 1’/{2‘9.‘
Vo= 513 7 %C0 = _ B 0 i
Impinger 6 Final Weight Pm= so00 7 %N, = LB 7907
Initial Weight AvgAP= _p.003 7 A, = _(p5s 7
Increase s D, = __~
Avg VAP = 283 9455 T = _G@4 7
Impinger 7 Final Weight Co= _0. 801 ; y
Initial Weight Ps = 2.2 “H,0 29.9% "Hg
Increase Ta= 15 7/ °F Sy 7 'R
T.= /879 7 °F / 2304 7 R
_ y / %% et y3”
Moisture Content: %M = _§.13 Mg = 64111 MW, = 2%.490 MW= 78.5%
Pm 477 Vs
VMg = 1765 x V, |Pb+136|= 1765 x 77.2% x |2441 +136|=  2(.941 sft®
Tm + 460 75 + 460 _2.y22 7 _scfm
VWgae = 0.0472 X V,, = 0.0472x 5.3 =_2.421 7 sff .
% Moisture = VWas x 100 = Z M x100 = _8.13 %
VMg + VWgas z.42t t Z6.G94 o
) / Y / {Ig 0 2 b’
V,=5123.8x p.055 \/ 2307 x 6801 = 314 fpm ACFM= Ze#q
2449 X _18.
7 SCFM=_g52 "
%l= 1039 x - X - = - %
X - x = x _—x(- ¥ uEA = _Lics 28297
Ts(R
V= 5123.8 x Avg VAP x -———§£—)——- x C,= fpm ACFM = (Vo x A,)144
Ps("Hg)xMWwW
SCFM = 0.123 x V, x A, x Mq x P
%l =1039 x ViMgs X T('R) Ts

Version 2
July 2011

Ps(“Hg) x My x Vg x T, x

(Do)

D-3
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Impinger Box No.

52-3

Water Weight Gain

Impinger1  Final Weight gut.3 Impinger1  ¥3.b
Initial Weight 8231
increase 430 Impinger 2 9.5
Impinger 2 Final Weight k9.5 impinger 3 2.2
Initial Weight o0 SO, correction
Increase 9.5 (if applicable) impinger 4 1.1
Impinger 3 Final Weight 515 Vy, = Impinger 5
Initial Weight 44-2 gsSo, =-
Increase 2:1 Vo = Impinger 6
Impinger 4 Final Weight a4 z. 1 Impinger 7
Initial Weight 935.2
Increase 7.7 /
Total b0 =v,
Impinger 5 Final Weight Y : y
Initial Weight Po= 29.97 > %CO, = %‘{] g
Increase Vo= 33.410 %0, = IZE /b, 1 ..}
Vo= _G30 7 %CO = o = w7
Impinger 6 Final Weight Pn= _/[:000 / %N, = 79
Initial Weight Avg AP = _g.004 7 As = _yo15
Increase D, = -
AvgVAP = g0l 7~ T = _gq °
Impinger 7 Final Weight Co= _0. 807 //
Initial Weight Ps = 67 “H,0 “Hg
Increase Ta = %o ., °F f VD ;
Ts= _/8UG F , 2326 7 R
' / / | 278" ol w4y’
Moisture Content: %M = 621 My = 29718 MWy = 27-99, MW= 28.55%
_Em 33'8‘0 ar [0 / 3
Vmgs = 1765 x V., | Pb+13.6 1765 x 3919 x |i9a1 + 136 | = 33,201 7 sft
Tm + 460 Go + 460 2219 °  scfm
7
VWwgss = 0.0472x V,, =0.0472x ___ (3.0 =__2.974 sft’ p
% Moisture = ___ Vwg,. x 100 = 2471 x100 = _§.%7 %
ViMgyg + VWgas 2.9+ 33
61/6
17 /'7'2 57 26-76
Ve=5123.8 X _ 4.0l \/ 2520 X g8 =_Yiu e fpm ACFM= 2969 1410
2949 x zw/ P
SCFM = QZM
%l= 1039 x - X - = %
- x - x - x - x( - ) %EA [ 4473 29687
Ts(R)
V,=5123.8 x Avyg VAP X | ———"——xC =fpm ACFM = (V¢ x A)1144
: g \/ Ps("Hg)xhw =" .
SCFM = 0.123 x V x As x My x P
%l =1039  x Vimgg X T(R) Ts
Ps("Hg) x My x Vs x Tc x (Do)
Version 2
July 2011
D-5 16-323A
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Impinger Box No. 2-3

Water Weight Gain

Impinger 1 Final Weight foe-° Impinger1  32-7
Initial Weight 66G1.3
Increase 32 Impinger 2 9.
Impinger 2 Final Weight 114.3 Impinger 3 q. s
Initial Weight wi%iB S0, correction
Increase 14 (if applicable) Impinger 4 9.0
impinger 3 Final Weight (¢S b-0 V, = Impinger 5
Initial Weight bsl-s gso, =-
increase {5 V, = Impinger 6
Impinger 4 Final Weight 95149 Impinger 7
Initial Weight 941 4
Increase 9.0 7
Total Sto =V,
Impinger 5 Final Weight V. .
Initial Weight Po= 14. %CO, = 39 // L6
Increase V= _%3555 %0, = _ (4160 /,5-7
V= _S6o 7 %CO = _ﬁ_z_z
Impinger 6  Final Weight Pn= t.900 7 %N, = g2 78.67
Initial Weight AvgAP= g.ovz  / A, = _g25
Increase D, = - .
AvgVAP = ¢-043 ; T = _ey
Impinger 7 Final Weight Cp= 2
Initial Weight P.= _ot___/ “H0 M;_“Hg
Increase Th= _03 / °‘F 543 7 'R
Ts= _10%5) °F 231z 7 'R
. / / WA < AR02 Ve ygs
Moisture Content: %M = 7.4 My = 04254 MW; = 29.45%t MW= Z8.0
_E_m_ [-eee / s
Vg = 1765 x V, [Pb+136|= 1765 x 33.55% x | 294917+ 13.6|= _}th__7__sft
Tm + 460 %3 + 460 o5t < scfm
VWgas = 0.0472x V,, = 0.0472X ___ ¢4.0 =_Zudy 7 sftf Y
% Moisture = VWeae x100 = 2.u93 x100 = 7. 96 %
VMg + VW 2-t43 t 32708
g/ »fﬂ 10/ 26'/6 $5/ e /0,70’/é
V,=5123.8x _4.043 \/ 2311 x0%1 = 19% fpm ACFM= 2038 7"
2: X_78.40 3/
SCFM=_4492
%= 1039 x - X - = — %
- x - x — X —x( - ) %EA = _f2¢0 656.37
%'76" /6
Ts(R)
Ve=5123.8 x Avg VAP x _|—n—7—_x Cp=fpm ACFM = (V. x A,)/144
Ps("Hg)xMW
SCFM =0.123 x V, x As x My x Ps
%1 =1039 x Vmgy X TR Ts
Ps(“Hg) x My x V, x T, x (D,
Version 2
July 2011
D-7 16-323A
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Impinger Box No. 2-3

Water Weight Gain

Impinger 1 Final Weight 814.1 Impinger 1 382
Initial Weight 776-5~
Increase 38. 2 Impinger 2 G-©
impinger 2 Final Weight 1862 Impinger 3 2<°
Initial Weight 160.2 SO, correction
Increase -2 (if applicable) Impinger 4 /5.0
Impinger 3 Final Weight L 58-( Vo = Impinger §
Initial Weight 17%1/3 1 gS0O, =-
Increase Z-° V, = Impinger 6
Impinger 4 Final Weight 01.§ Impinger 7
Initial Weight 985.9
Increase /5 /
Total Q% _=v,
Impinger 5 Final Weight / : L,
Initial Weight Po= _ 2241 %CO, = 5 p
Increase V= _3%. 863 7 %0, = /5'5/'[;,2"’
Vo= _(l-% 7 %CO = D
Impinger 6 Final Weight Pn= _f90° / %N, = 9% 7897
Initial Weight AvgAP = _g-003 [/ A, = /15
Increase D, = _ -
AvgVAP = .05 7/ T = _G4 7
Impinger 7 Final Weight Co= _0-807 7
Initial Weight P.= _g7 7 “H0 2999 7 “Hg
Increase Ta= _7e °F 1L7'R
T= (0 [ °F 25 7R
4 / / 7267 ﬂuﬂ ?5'/ é A
Moisture Content: %M = 293 My = 0.9201 MWy = Z9.9%0 L.ﬂﬂ:‘z_"“
_Em L0090 /
Vimgg = 1765 x V., | Pb+13.6 1765 x %.8e3 x| Z9.97+ 13.6 %3.800 sft’
Tm + 460 + + 460 _a,_gzi_______7 scfim
VWoss = 0.0472x V,, = 0.0472x ___ (o].8 =_ 211 7 s
/
% Moisture = VWaas x100 = 2411 x100 = _743 %
VMg + Vwg,s Z2.911 + 33880
. 2616
Ve=5123.8 x 0-05{ X fi.501 §§Z fpm ACFM = _Z_}_@____
T\ 294%  x 78. ﬂmf ¢
Z‘/ el SCFM =_JS4Z
%l= 1038 x -~ X ~ = - % P
~ x - x - x- x( - 7 %EA = (380 678
Ts(R
V.= 5123.8 x Avg VAP x -———-—————~S( ) x Cp,=fpm ACFM = (V; x A;)/144
Ps("Hg)xMW
SCFM = 0.123 x V; x As x My x P,
%l =1039  x Vimes X T.(R) Ts
Ps(“Hg) x Mg x Vi x T, x (Dn)?
Version 2
July 2011
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Impinger Box No.

57-3

Water Weight Gain

Impinger 1 Final Weight 864 Impinger1 _$9.5
Initial Weight A
Increase 49.¢ Impinger 2 &3
Impinger 2 Final Weight 2.5 Impinger 3 23
Initial Weight 2841 S0, correction
Increase &-3 (if applicable) Impinger 4 0.1
Impinger 3 Final Weight Ll¥.H Ve = Impinger 5
Initial Weight b38-f gS0, =-
Increase 2.3 V, = Impinger 6
Impinger 4 Final Weight /9122 Impinger 7
Initial Weight {2
Increase z0.1 /
Total ebs =V,
Impinger 5 Final Weight / , J
Initial Weight Po= 29.92 %CO,= __geo b p
Increase Vp= 34.1%3% / %0, = _&_‘_‘“""‘7@7/ m/; 7b
Vo= _£%89 / %CO = 250,
Impinger 6 Final Weight Pn= 4. 000 7 %N, = © 7827
Initial Weight AvgAP = 9.00 Ag = (025 ¢
Increase D, = -
AvgVAP = J¢.p59 - T = _4d 7
Impinger 7 Final Weight Co= _0%¢1 / ,
Initial Weight P, = 7.2 “H,0 21-9% “Hg
Increase T = __1‘{__7‘ °F _5_1_1__7_'R
Te= _41982 ~ °F 249z 'R
) / / 1847 IR 1706 VR4
Moisture Content: %M = %73 Me = 09121 MW, = 24.3v MW= 28,37
£m Lo00 y
Vmgy = 1765 x V,, |Pb+136]= 17.65 x 5Y-1%3 X 129.92 + 1361 = ﬁﬁ}j__;L__sft:’
Tm + 460 74+ 460 2:530 ~ scfm
VWeas = 0.0472x V,, =0.0472% __ 466 =_ 1.2 7
% Moisture = VWgas x 100 = 3. 241 x100 = A3 4 %
ViMgeg + VW 7241 + 33.a)T
, 5  MITlE 527 e /6
Vo=5123.8x_4.059 (A X081 _=_4147  fpm ACFM= 29495 1
2943 X 28%fT
2/ 96 7
Pl SCFM=_sgy
%l= 1039 x - x -~ =__ - % Mco,f/
~ X — X — x - x( - V) %EA = _ gy 7z
Ts(R
Vs = 5123.8 x Avg VAP x —-—-—-—-——————S( ) x Cp=fpm ACFM = (V; x Ag)/144
Ps("Hg)xMW
SCFM = 0.123 x V., x A, x My x P,
%l =1039  x VMg X T('R) Ts
Ps{(*Hg) x Mg x Vg x T, x (Dy)*
Version 2
July 2011
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Impinger Box No.

-3

Water Weight Gain

impinger 1 Final Weight 9126 Impinger1 9%
initial Weight P42
increase Y4 4 Impinger 2 b
Impinger 2 Final Weight 149.4 Impinger 3 6.9
Initial Weight 792.5 SO; correction
Increase 784 (if applicable) Impinger 4 s4
Impinger 3 Final Weight OG> vV, = Impinger 5
Initial Weight lv. q gs0, =-
Increase 2.9 Ve = Impinger 6
Impinger 4 Final Weight [018 % | Impinger 7
Initial Weight low -2
Increase 5.9 Ve
Total le =V,
Impinger § Final Weight . /
Initial Weight P,= 294t 7 %C0,= _ 5.6 37
Increase Vo= 33144 % %0, = (3 1.6 /4R b 1t
v 7
V, = b/ %CO = Q0
Impinger 6 Final Weight Po= _ {00 / %N, = _@u 7617
Initial Weight Avg AP = _g.004 A, = _yozs 7/
Increase D, = 4
AvgVAP = _p. 004 / T. = _eéY
Impinger 7 Final Weight Co= _0.%01 / /
Initial Weight Ps = 0.1 . “H0 219z . "Hg
increase Twm = y i F 533 < R
Ts= _q45 / °F 255 7 "R
_ y, / %7 mpwl6 297
Moisture Content: %M = _7.99 My = 0119 MW, = 29.428 MW= 28.91
_P_m l.()o' /
Vmgy = 1765 x V, |Pb+136|= 17.65 x 3%3.74¢ x | 29491+ 13.6 | = %3.54 sft’
Tm+ 460 13 + 460 LS %24 / scfm
Vwgae = 0.0472 x V,, = 0.0472 x by =__2.908 / sft’ y
% Moisture = VWoas x 100 = 2908 x100 = _7.94 %
VMg + VWgss 2908 + 3804
Yy " /0,2(9:/6 25/ K ior Zb"é
V.=5123.8x_(-0UY \/ 2595 X 0007 =_Ys% _ fpm ACFM= 3229
7297 x 28.51 37 9
SCFM=_(2¢
%l= 1039 x_ ~ S = - % /
- X X - X - x( — ) %EA =z&.!5ﬁ’ﬂ.é
T, 26 g
Ts(R)
V,=5123.8 x Avyg VAP X _|—— " x C,=fpm ACFM = (V, x A,)[144
Ps(" Hg)xMW
SCFM =0.123 x V. x A, x My x P,
%l =1039 x Vmga X T.(R) Ts
Ps(“Hg) x My x Vs x T, x (D)
Version 2
July 2011
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