HY-BON Stack Test Summary Section

Item Description Data
HY-BON Engineering
100 Ayers Blvd
Manufacturer’s name, address and contact information. Belpre, OH 45714
Mr. Corey Haney PH:
1 (740) 401-4000
2 Model name / model number of the control device being tested. CH10.0
3 Date and location of the test. June 22, 23, and 24, 2015
Maximum net heat input rating of the control device model, in
4 MMBtu per hour: 10.0 MMBTU/HR
Maximum fuel input flow rate of the control device, in standard
5 cubic feet per minute or hour. 69.5 SCFM or 4170 SCFH
Minimum fuel input flow rate of the control device, in standard cubic
5 feet per minute or hour. 35 SCFM OR 2100 SCFH
Sections and Page Number
Item Description of Report
Chart or table showing the VOC destruction efficiency of the control [See Summary of Results -
6 device being tested for each of the four testing conditions. Pages 3 and 5
Tabular results of the Method 22 visible emissions observations for
7 each of the twelve test runs. Page 4
Tabular results of the Method 25A tests for average THC emissions,
in ppmvw THC as propane corrected to 3.0 percent CO,, and strip
chart representations of the THC emissions, for each of the twelve  [See Summary of Results -
8 test runs. Page 3
Tabular results of the Method 10 tests for average CO emissions, in
ppmvd, corrected to 3.0 percent CO,, and strip chart representations [See Summary of Results -
9 of the CO emissions, for each of the twelve test runs. Page 3
Tabular results of the calculated excess combustion air, in percent, |See Summary of Results -
10 for each of the twelve test runs Page 3

Note: Some references in the CH10.0 model's report use the terms HB75 (a preliminary label for this model).
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HY-BON Stack Test Map for Report Content

Model: CH10.0
Sections and Page
Item Data Requirements for EPA Checklist for NSPS Quad O/MACT HH/ HHH Stack Testing Report Number of Report
1 Strip chart of the operational data (fuel flow and temperature) Pages 10, 15, 20, 25
Evidence that all test runs were at least 60 minutes in duration. This is evidenced by duration of Method 10/25A test, Pages 63 to 69 and Pages
2 Method 4 tests, fuel meter readings, etc. 93to 126
Not applicable. Meter
used was temperature
For each test run, inlet fuel pressure and temperature (if the fuel meter is not temperature and pressure compensated), |and pressure
3 recorded at least at five minute intervals. compensated.
For each test run, the inlet fuel flow rate measurement for the control device model, using Method 2A, recorded at least at
4 five minute intervals. Appendix H, Page 888
A diagram showing the fuel supply tank, piping, fuel sampling location, inlet metering location, and combustor, with
5 distances clearly marked. Page 31
The calibration test report for the inlet fuel flow meter, as well as the inlet fuel temperature probe and pressure gauge (as [Appendix H, Page 874 -
5 applicable) used in the test. 886
For each firing rate setting (test condition), provide evidence (start/stop times and start/stop cannister pressure) that the
6.a [inlet fuel sampling was conducted over the entire 3 hour test period. Pages 5, 6, 11, 16, 21
The lab analysis for each of these four fuel samples must include: hydrocarbon compounds containing between one and
five atoms of carbon plus benzene using ASTM D1945-03, hydrogen (H2), carbon monoxide (CO), carbon dioxide (CO2),
nitrogen (N2), oxygen (02) using ASTM D1945-03, and higher heating value using ASTM D3588-98 or ASTM D4891-89. This |Appendix E. Pages 127,
6.b  [lab analysis cannot be conducted by the control device manufacturer or the fuel supplier. 131,132
7 The inlet fuel samples must be taken in Silonite-coated stainless steel evacuated canisters. Page 42, 43
Appendix J Pages 929 to
8 The signed chain of custody forms for each of the four fuel samples and twelve tedlar bag samples. 935
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Sections and Page

Item Data Requirements for EPA Checklist for NSPS Quad O/MACT HH/ HHH Stack Testing Report Number of Report
For each test run, Method 3C integrated bag sampling for 02 and CO2 co-incident with the Method 4 traverse for both
ports. The report must include the time the sampling probe was at each traverse point. The report must include a diagram
or chart showing the traverse point locations and distances from the stack wall. These samples must be taken in tedlar
9 bags. Pages 33, 34, 38, 47,48
For each test run, Method 10 measurements for CO emissions using a 3 point traverse. The report must include the time
the sampling probe was at each traverse point. The report must include a diagram or chart showing the traverse point
10 |locations and distances from the stack wall. Pages 49 and 50
For each test run, Method 25A measurements for THC emissions using a 3-point traverse. The report must include the
11  |time the sampling probe was at each traverse point. Pages 49 and 50
12 |For each test run, the exhaust gas temperature, calculated from the data points collected during the Method 4 test. Pages 7,12, 17 and 22
Pages 7,12, 17 and 22,
33, 34 and Appendix D,
13 |For each test run, the exhaust gas moisture content, recorded at least at five minute intervals. Pages 93 to 117
For each test run, the exhaust gas flow rate, calculated from the data points collected during the Method 4 test must be Pages 7, 12,17, 22;
14 |determined Method 2. Pages 52 to 56
Include a diagram or chart showing the location of the traverse points for both ports, and the distances from the stack
15 |wall. Pages 47 to 50
For the exhaust gas flow rate and moisture measurement, include evidence that the traverse of both ports was completed |Pages 61, 63 65, 67 and
16  |within the testing period. The field data sheet for a combined Method 2 and 4 test will meet this requirement. Pages 92 to 117
Appendix C, Pages 76 to
87 and Appendix F,
17 [Supporting calibration data for thermocouples, Pitot tubes, gas meters, and manometers used in the test. Pages 757 to 765
For each test run, provide strip chart representations of the inlet fuel flow rate, combustor operating temperature, THC Pages 9, 10, 14, 15, 19,
18 |emissions, and CO emissions data. 20, 24, 25
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Sections and Page

Item Data Requirements for EPA Checklist for NSPS Quad O/MACT HH/ HHH Stack Testing Report Number of Report
For the control device being tested provide a diagram or blueprint of the device showing the burner location, the highest
flame point, the two sampling ports, and the exhaust point. Clearly label the dimensions of the diameter of the device and |Appendix I; Pages 900,
19 |distances between the burner, sampling ports, and exhaust point. and 901
A supplier’s certification of the propene/propylene gas used in the test. The certification should include notation of the gas
20  |moisture (%H,0) content, gas heat content (Btu/scf), gas purity, and any impurities. Pages 891 and 891a
For each test run, provide evidence that the integrated bag sample used for analysis of the stack exhaust gases was using
Method 4, collecting representative volumes from each traverse location (i.e. constant sample rate at each traverse point),
purging the sampling line with stack gas before beginning to fill the bag (e.g. start collecting the bag sample one mintue Pages 34, 38; Appendix E,
21 |into the test), labeling each bag, and recording sample information on a chain of custody form. Pages 167 to 173
For each test run, analyze the bag sample using a gas chromatograph-thermal conductivity detector that has been
22 |calibrated using Method 3C, as modified by using EPA Alt-045. Pages 162, 163
For each test run, report the concentration of oxygen, carbon dioxide, methane, and nitrogen in the integrated bag
sample. Calculate the molecular weight of the stack gas using the Method 3C concentration data. Moisture must be
determined using Method 4. Ambient air must not be introduced into the Method 3C integrated bag sample during the Appendix B, Pages 51 to
23 |port change. 75
Pages 3,7,12,17 and 22,
For each test run, determine excess air using resultant data from the EPA Method 3C tests and EPA Method 3B, 40 CFR See equation used at
24 |part 60, appendix A, equation 3B-1. Page 55
For each test run, determine carbon monoxide using Method 10. Run the test simultaneously with the Method 2, 3C, 4,
and 25A tests, using the same probe and/or sampling points as the 25A test. An instrument range of 0-10 parts per million
25  |by volume-dry (ppmvd) is recommended. Pages 34, 35, 39
Appendix A, Pages 49,
50; Appendix C, Pages 88
Documentation and calculation of these (for Method 10 - CO measurements) three traverse point locations must be and 89; Appendix F,
26 |included in the test report, in the form of a diagram or chart. Pages 758 to 763
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Sections and Page

Item Data Requirements for EPA Checklist for NSPS Quad O/MACT HH/ HHH Stack Testing Report Number of Report
Continuously record the CO concentration during each of the test runs, and present the CO test results in a strip chart
showing time elapsed and CO concentration. Include these twelve strip charts in the test report. Also report average CO  |Pages 3,9, 14, 19, 24 and
27 |concentration, corrected to 3% CO2 in tabular form in the report. Appendix F, Page 758
For each 60-minute test run, conduct THC sampling using Method 25A. A valid test must consist of 12 Method 25A tests, |Pages 3,5, 8, 13, 18, 23,
28.a [each no less than 60 minutes in duration. 35and 36
For Method 25A, the THC probe must be traversed to 16.7 percent, 50 percent, and 83.3 percent of the stack diameter
during each test run. You may use the same probe and must use the same sampling points as the Method 10 tests. A valid|Pages 8, 13, 18. 23;
28.b |test must consist of 12 Method 25A tests, each no less than 60 minutes in duration. Pages 40, 49 and 50
Pages 3, 8, 13, 18, 23
THC measurements must be reported in terms of ppmvw as propane. THC results must be corrected to 3 percent CO2, as |and Appendix F, Page
29 |measured by Method 3C, using the formula in 40 C.F.R. 60.5413(d)(9). 759
Include in the test report the certificates for the calibrations gases. Calibration gases for THC must be propane in air. All
calibration gasses must be certified through EPA Protocol 1—“EPA Traceability Protocol for Assay and Certification of
Gaseous Calibration Standards,” September 1997, as amended August 25, 1999, EPA-600/R-97/121(or more recent if Appendix C, Pages 88 to
30 |updated since 1999). 92
For each test run, provide data on the combustion zone temperature range, if your control device monitors this Appendix H, Pages 875 to
31 [parameter. 886
Appendix E, Pages 125
to 166 and Pages 174 to
32 [For the laboratory analysis, provide all QA/QC control data, calibration values, and calibration standard certifications. 888
For each test run, provide visible emissions observer log sheets showing: date, run #, observation begin and end time,
observation period duration, wind velocity and direction, visible emissions observations, and name and signature of the Appendix G, Pages 838 to
33 |observer. Be sure to sum each column, both duration of readings and time of observed visible emissions. 873
Appendix G, Pages 838 to
34 |One color digital photograph of the exhaust point taken during each test run (12 total), showing date and time. 873
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Sections and Page

Item Data Requirements for EPA Checklist for NSPS Quad O/MACT HH/ HHH Stack Testing Report Number of Report
35 |Information on pilot flame indicator and pilot flame fuel usage during test. Pages 900 to 928
If the device does not use a pilot flame, provide a description of the ignition device and justification of how said device is
36 |the equivalent of a continuous pilot flame. N/A - pilot flame used
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HY-BON ENGINEERING COMPANY, INC.
75" THERMAL COMBUSTOR INLET DUCT
AND OUTLET STACK
BELPRE, OHIO

JUNE 2015

TESTING COMPANY: METCO ENVIRONMENTAL
3226 COMMANDER DR.
CARROLLTON, TEXAS 75006
972-931-7127
FILE NUMBER 15-162

“I certify that | have personally checked and am familiar with the information submitted
herein. The analytical results for laboratory methods performed by METCO
Environmental met all the requirements of NELAC Standard, if applicable. Based on my
inquiries of those individuals immediately responsible for obtaining the information, |
believe the submitted information is true, accurate, and complete”

s A

James| R Monfries
Senior Quality Assurance Manager
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SOURCE EMISSIONS SURVEY
HY-BON ENGINEERING COMPANY, INC.
75" THERMAL COMBUSTOR INLET DUCT

AND OUTLET STACK
BELPRE, OHIO
FILE NUMBER 15-162

INTRODUCTION

METCO Environmental, 3226 Commander Dr., Carroliton, Texas, conducted an NSPS
Subpart 0000 manufacturer certification test of HY-BON Engineering Company, Inc.,
75" Combustor, located in Belpre, Ohio, on June 22, 23, and 24, 2015. The purpose of
these tests was to determine the concentrations of carbon monoxide and total
hydrocarbons being emitted to the atmosphere via the 75” 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 75” Thermal Combustor Inlet Duct in order to determine the removal
efficiency. The testing was performed at four different operating conditions. Condition 1
was performed while the unit was operating at 0-30% of the maximum design rate;
Condition 2 at 30-70%; Condition 3 at 70-100%; and Condition 4 at 90-100%. The fuel

used during the testing was 100% propylene gas.

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: Ryan Adam — Project Supervisor,
Brandon Hopper, Jeffrey Wollrab, and Jordan McCall. Ryan Adam served as the
Qualified Individual on-site. The credentials for the Qualified Individual can be found in

Appendix K of the report.

The sampling was performed according to Sampling Protocol 15-162 following the
procedures set forth in the Code of Federal Regulations, Title 40, Chapter |, Part 60,
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Page 2

Appendix A, Methods 1, 2, 3C, 4, 10, 18, 22, and 25A; and Subpart 0OO0O0. Any
modifications are described in the Sampling and Analytical Procedures section of the

report.
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Page 3
SUMMARY OF RESULTS
75" Thermal Combustor Outlet Stack
Condition- | Condition- | Condition-
Run Run Run
Emission Parameter Number 1-1 | Number 1-2 | Number 1-3| Average | Allowable
Carbon Monoxide Emissions — ppmvd’ 0.36 0.95 0.65 0.65 <10
Total Hydrocarbons Emissions as Propane — ppmvw1 0.35 <0.01 < 0.01 <012 <10
Excess Air @ Sampling Point - % 363.4 410.7 308.6 390.9 =150
Total Hydrocarbons Destruction Efficiency - % 99.99 >99.99 >99.99 >90.99 =95
Condition- | Condition- | Condition-
Run Run Run
Emission Parameter Number 2-1 | Number 2-2 | Number 2-3 | Average Allowable
Carbon Monoxide Emissions — ppmvd1 0.26 0.15 0.29 0.23 <10
Total Hydrocarbons Emissions as Propane — ppmvw' <0.01 <0.01 0.09 <0.04 <10
Excess Air @ Sampling Point - % 332.8 332.8 361.2 342.3 =150
Total Hydrocarbons Destruction Efficiency - % >99.99 >99.99 99.99 >99.99 295
Condition- | Condition- | Condition-
Run Run Run
Emission Parameter Number 3-1 | Number 3-2 | Number 3-3 | Average Allowable
Carbon Monoxide Emissions — ppmvd1 0.82 0.06 0.10 0.33 <10
Total Hydrocarbons Emissions as Propane — ppmvw1 0.27 <0.01 0.04 <0.11 <10
Excess Air @ Sampling Point - % 2826 307.7 282.6 291.0 2150
Total Hydrocarbons Destruction Efficiency - % 99.99 >99.99 99.99 >99.99 295
Condition- | Condition- | Condition-
Run Run Run
Emission Parameter Number 4-1 | Number 4-2 | Number 4-3 | Average | Allowable
Carbon Monoxide Emissions — ppmvd’ 0.41 0.10 <0.01 <0.17 <10
Total Hydrocarbons Emissions as Propane — ppmvw1 0.10 0.18 <0.01 <0.10 <10
Excess Air @ Sampling Point - % 255.6 282.6 275.8 2713 2150
Total Hydrocarbons Destruction Efficiency - % 99.99 99.99 > 99.99 >99.99 295

! Corrected to 3% carbon dioxide.
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File Number 15-162

ENVIRONMENTAL Page 4
SUMMARY OF RESULTS
75" Thermal Combustor Outlet Stack

Condition- Visible

Run Emissions

Number Date Time (min:sec)
1-1 06/23/15 0855-0955 00:00
1-2 06/23/15 1035-1135 00:00
1-3 06/23/15 1210-1310 00:00
Average 00:00
2-1 06/23/15 1355-1455 00:00
2-2 06/23/15 1530-1630 00:00
2-3 06/23/15 1700-1800 00:00
Average 00:00
3-1 06/24/15 0825-0925 00:00
3-2 06/24/15 1006-1106 00:00
3-3 06/24/15 1135-1235 00:00
Average ‘ 00:00
4-1 06/24/15 1315-1415 00:00
4-2 06/24/15 1445-1545 00:00
4-3 06/24/15 1620-1720 00:00
Average 00:00

Allowable

Visible Emissions 02:00
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ENVIRONMENTAL Page 5
SUMMARY OF RESULTS
75" 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) %

1-1 245.87 0.013 99.99

1-2 245.87 < 0.001 >99.99

1-3 245.87 < 0.001 > 99.99
Average 245.87 <0.005 > 99.99

2-1 293.86 < 0.001 >99.99

2-2 293.86 <0.001 >99.99

2-3 293.86 0.006 99.99
Average 293.86 <0.003 >99.99

3-1 357.68 0.023 99.99

3-2 357.68 < 0.001 > 99.99

3-3 357.68 0.003 99.99
Average 357.68 <0.009 >99.99

4-1 373.86 0.009 99.99

4-2 373.86 0.016 99.99

4-3 373.86 < 0.001 >99.99
Average 373.86 <0.009 >99.99

Note: Only one canister sample was collected over the duration of the testing condition.
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SUMMARY OF RESULTS
75" Thermal Combustor Inlet Duct

Condition-Run Number 1-1 1-2 1-3 Average
Date 06/23/15 06/23/15 06/23/15 -
Time 0855-0959 | 1035-1139 | 1210-1314 -
Flow Rate — SCFM' 39.8 37.8 38.5 38.7
% Carbon Dioxide - % Vol. (Canister) --- ——— - 0.480
% Hydrogen - % Vol. (Canister) e e - <0.248
% Carbon Monoxide - % Vol. (Canister) - - - <0.185
% Nitrogen - % Vol. (Canister) - - e 1.03
% Oxygen - % Vol. (Canister) o - e 0.266
% Methane - % Vol. (Canister) -—-- —— ———- < 0.000244
Higher Heating Value — Btu/scf o - e 2,227
Duct Temperature -°F' 72 71 84 76
Total Hydrocarbons Concentration
as Propylene - ppmv -——- - - 968,778
Total Hydrocarbons Concentration
as Propylene - Ibs/hr — m—me -—-- 245.87

' Provided by HY-BON Engineering Company, Inc.

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

Page 6 of 945




MEICO

m File Number F1> g;:?
SUMMARY OF RESULTS
75" Thermal Combustor Outlet Stack

Condition-Run Number 1-1 1-2 1-3 Average
Date 06/23/15 06/23/15 06/23/15 -
Time 0855-0959 | 1035-1139 | 1210-1314 e
Stack Flow Rate — ACFM 13,247 17,152 18,288 16,229
Stack Flow Rate — DSCFM' 3,811 4,937 5,664 4,804
% Water Vapor - % Volume 6.68 5.88 6.31 6.29
% Carbon Dioxide - % Vol.? 4.1 38 3.9 3.9
% Oxygen - % Vol.? 16.5 16.9 16.8 16.7
% Nitrogen - % Vol.? 79.4 793 79.3 79.3
% Methane - % Vol. <0.0310 <0.0310 <0.0310 <0.0310
Molecular Weight — Ib/lb-mole 28.56 28.62 28.58 28.59
% Excess Air @ Sampling Point 363.4 410.7 398.6 390.9
Stack Temperature -°F 1,216 1,229 1,103 1,183
Stack Pressure - "Hg 29.16 . 29.16 29.17 29.16

129.92 "Hg, 68°F (760 mm Hg, 20°C)

2 Method 3C analytical results are normalized to 100%
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ENVIRONMENTAL Page 8
SUMMARY OF RESULTS
75” Thermal Combustor Outlet Stack

Condition-Run Number 1-1 1-2 1-3 Average
Date 06/23/15 06/23/15 06/23/15 R
Time 0855-0955 | 1035-1135 | 1210-1310 .
Stack Flow Rate — DSCFM' 3,811 4,937 5,664 4,804
% Carbon Dioxide - % Vol. (Int. Bag) 4.1 3.8 3.9 3.9
% Water Vapor - % Volume 6.68 5.88 6.31 6.29
Carbon Monoxide Emissions - ppmvd 0.49 1.20 0.85 0.85
Carbon Monoxide Emissions - ppmvd? 0.36 0.95 0.65 0.65
Carbon Monoxide Emissions - Ibs/hr 0.008 0.026 0.021 0.018
Total Hydrocarbons Emissions
as Propane - ppmvw 0.48 < 0.01 <0.01 <0.17
Total Hydrocarbons Emissions
as Propane - ppmvw? 0.35 <0.01 <0.01 <0.12
Total Hydrocarbons Emissions
as Propane - ppmvd 0.51 <0.01 < 0.01 <0.18
Total Hydrocarbons Emissions
as Propylene - Ibs/hr 0.013 < 0.001 < 0.001 < 0.005

T20.92 "Hg, 68°F (760 mm Hg, 20°C)
2 Corrected to 3% carbon dioxide
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Page 11
SUMMARY OF RESULTS
75" Thermal Combustor Inlet Duct

Condition-Run Number 2-1 2-2 2-3 Average
Date 06/23/15 06/23/15 06/23/15 .
Time 1355-1459 | 1530-1634 | 1700-1804 -
Flow Rate — SCFM'’ 46.7 - 46.9 47.6 47.1
% Carbon Dioxide - % Vol. (Canister) - - e 0.612
% Hydrogen - % Vol. (Canister) - - —en <0.369
% Carbon Monoxide - % Vol. (Canister) e - - <0.275
% Nitrogen - % Vol. (Canister) e e - 2.1
% Oxygen - % Vol. (Canister) - ——-- e 0.553
% Methane - % Vol. (Canister) e - o < 0.000363
Higher Heating Value — Btu/scf ——— e ———— 2,185
Duct Temperature -°F" 83 70 67 73
Total Hydrocarbons Concentration
as Propylene - ppmv e ———- - 951,382
Total Hydrocarbons Concentration
as Propylene - Ibs/hr - - - 293.86

" Provided by HY-BON Engineering Company, Inc.
Note: Only one canister sample was collected over the duration of the testing condition.
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ENVIRONMENTAL Page 12
SUMMARY OF RESULTS
75" Thermal Combustor Outlet Stack

Condition-Run Number 2-1 2-2 2-3 Average
Date 06/23/15 06/23/15 06/23/15 —mmm
Time 1355-1459 | 1530-1634 | 1700-1804 -
Stack Flow Rate — ACFM 23,882 24,051 23,433 23,789
Stack Flow Rate — DSCFM' 6,657 7,215 6,956 6,943
% Water Vapor - % Volume 6.11 557 5.70 579
% Carbon Dioxide - % Vol.” 4.3 4.3 4.1 4.2
% Oxygen - % Vol.? 16.2 16.2 16.5 16.3
% Nitrogen - % Vol.? 79.5 79.5 79.4 79.5
% Methane - % Vol. < 0.0310 <0.0310 < 0.0310 <0.0310
Molecular Weight — Ib/lb-mole 28.64 28.70 28.67 28.67
% Excess Air @ Sampling Point 332.8 332.8 361.2 342.3
Stack Temperature -°F 1,280 1,165 1,181 1,209
Stack Pressure - "Hg 29.17 29.15 29.16 29.16

729.02 "Hg, 68°F (760 mm Hg, 20°C)

2 Method 3C analytical results are normalized to 100%
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File Number 15-162

ENVIRONMENTAL Page 13
SUMMARY OF RESULTS
75" Thermal Combustor Outlet Stack

Condition-Run Number 2-1 2-2 2-3 Average
Date 06/23/15 06/23/15 06/23/15 -
Time 1355-1455 | 1530-1630 | 1700-1800 —-n-
Stack Flow Rate — DSCFM' 6,657 7,215 6,956 6,943
% Carbon Dioxide - % Vol. (Int. Bag) 4.3 43 4.1 4.2
% Water Vapor - % Volume 6.11 5.57 5.70 5.79
Carbon Monoxide Emissions - ppmvd 0.37 0.21 0.39 0.32
Carbon Monoxide Emissions - ppmvd® 0.26 0.15 0.29 0.23
Carbon Monoxide Emissions - Ibs/hr 0.011 0.007 0.012 0.010
Total Hydrocarbons Emissions
as Propane - ppmvw <0.01 .<0.01 0.12 <0.05
Total Hydrocarbons Emissions
as Propane - ppmvw’ <0.01 <0.01 0.09 <0.04
Total Hydrocarbons Emissions
as Propane - ppmvd <0.01 <0.01 0.13 <0.05
Total Hydrocarbons Emissions
as Propylene - Ibs/hr < 0.001 <0.001 0.006 <0.003

729.92 "Hg, 68°F (760 mm Hg, 20°C)
2 Corrected to 3% carbon dioxide
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SUMMARY OF RESULTS
75” Thermal Combustor Inlet Duct
Condition-Run Number 3-1 3-2 3-3 Average
Date 06/24/15 06/24/15 06/24/15 .
Time 0825-0929 | 1006-1109 | 1135-1239 o
Flow Rate — SCFM' 61.2 61.2 61.8 61.4
% Carbon Dioxide - % Vol. (Canister) - - - <0.207
% Hydrogen - % Vol. (Canister) - ——-n - <0.194
% Carbon Monoxide - % Vol. (Canister) - — e <0.145
% Nitrogen - % Vol. (Canister) - —-- e 0.373
% Oxygen - % Vol. (Canister) e - - <0.207
% Methane - % Vol. (Canister) - ———- —— < 0.000191
Higher Heating Value — Btu/scf ——— ——— — 2,041
Duct Temperature -°F’ 59 73 85 72
Total Hydrocarbons Concentration
as Propylene - ppmv - -— 888,287
Total Hydrocarbons Concentration
- e . 357.68

as Propylene - Ibs/hr

' Provided by HY-BON Engineering Company, Inc.
Note: Only one canister sample was collected over the duration of the testing condition.
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SUMMARY OF RESULTS
75" Thermal Combustor Outlet Stack

Condition-Run Number 3-1 3-2 3-3 Average
Date 06/24/15 06/24/15 06/24/15 -
Time 0825-0929 | 1005-1109 | 1135-1239 -
Stack Flow Rate — ACFM 26,666 26,699 26,313 26,559
Stack Flow Rate — DSCFM' 7,952 7,477 7,545 7,658
% Water Vapor - % Volume 5.60 6.17 6.04 5.94
% Carbon Dioxide - % Vol.? 4.7 4.6 4.7 4.7
% Oxygen - % Vol.? 15.6 15.9 15.6 15.7
% Nitrogen - % Vol.? 79.7 79.5 79.7 79.6
% Methane - % Vol. <0.0310 <0.0310 <0.0310 <0.0310
Molecular Weight — Ib/Ib-mole 28.74 28.67 28.69 28.70
% Excess Air @ Sampling Point 282.6 307.7 282.6 291.0
Stack Temperature -°F 1,186 1,283 1,245 1,238
Stack Pressure - "Hg 29.35 29.37 29.37 29.36

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
75" Thermal Combustor Outlet Stack
Condition-Run Number 3-1 3-2 3-3 Average

Date 06/24/15 06/24/15 06/24/15 -
Time 0825-0925 | 1005-1105 | 1135-1235 e
Stack Flow Rate — DSCFM' 7,952 7,477 7,545 7,658
% Carbon Dioxide - % Vol. 4.7 4.6 4.7 4.7
% Water Vapor - % Volume 5.60 . 6.17 6.04 5.94
Carbon Monoxide Emissions - ppmvd 1.29 0.09 0.16 0.51
Carbon Monoxide Emissions - ppmvd2 0.82 0.06 0.10 0.33
Carbon Monoxide Emissions - lbs/hr 0.045 0.003 0.005 0.018
Total Hydrocarbons Emissions

as Propane - ppmvw 0.42 <0.01 0.06 <0.16
Total Hydrocarbons Emissions

as Propane - ppm 0.27 < 0.01 0.04 < 0.1
Total Hydrocarbons Emissions

as Propane - ppmvd 0.44 <0.01 0.06 <0.17
Total Hydrocarbons Emissions

as Propylene - Ibs/hr 0.023 0.003 <0.009

< 0.001

729.92 "Hg, 68°F (760 mm Hg, 20°C)

2 Corrected to 3% carbon dioxide
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SUMMARY OF RESULTS
75" Thermal Combustor Inlet Duct
Condition-Run Number 4-1 4-2 4-3 Average
Date 06/24/15 06/24/15 06/24/15 ---
Time 1315-1419 | 1445-1549 | 1615-1719 -
Flow Rate — SCFM' 68.4 69.3 69.3 69.0
% Carbon Dioxide - % Vol. (Canister) - - - <0.341
% Hydrogen - % Vol. (Canister) — e e <0.320
% Carbon Monoxide - % Vol. (Canister) e e <0.238
% Nitrogen - % Vol. (Canister) ——n ———- - 2.09
% Oxygen - % Vol. (Canister) e e - 0.572
% Methane - % Vol. (Canister) e ——— ———- < 0.000314
Higher Heating Value — Btu/scf - - e 1,898
Duct Temperature -°F' 82 88 84 85
Total Hydrocarbons Concentration
as Propylene - ppmv e . - 826,205
Total Hydrocarbons Concentration
T - T 373.86

as Propylene - Ibs/hr

' Provided by HY-BON Engineering Company, Inc.

Note: Only one canister sample was collected over the duration of the testing condition.
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SUMMARY OF RESULTS
75” Thermal Combustor Outlet Stack

Condition-Run Number 4-1 4-2 4-3 Average
Date 06/24/15 06/24/15 06/24/15 -
Time 1315-1419 | 1445-1549 | 1615-1719 -
Stack Flow Rate — ACFM 27,719 27,318 27,735 27,591
Stack Flow Rate — DSCFM' 7,971 8,115 7,984 8,023
% Water Vapor - % Volume 6.62 6.29 6.34 6.42
% Carbon Dioxide - % Vol.” 5.0 4.7 4.8 4.8
% Oxygen - % Vol.? 15.2 15.6 15.5 15.4
% Nitrogen - % Vol.? 79.8 79.7 79.7 79.7
% Methane - % Vol. < 0.0310 <0.0310 <0.0310 <0.0310
Molecular Weight — Ib/lb-mole 28.65 28.66 28.67 28.66
% Excess Air @ Sampling Point 2556 282.6 275.8 271.3
Stack Temperature -°F 1,230 1,181 1,232 1,214
Stack Pressure - "Hg 29.38 29.36 29.36 29.37

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
75" Thermal Combustor Outlet Stack

Condition-Run Number 4-1 4-2 4-3 Average
Date 06/24/15 06/24/15 06/24/15 ----
Time 1315-1415 | 1445-1545 | 1615-1715 e
Stack Flow Rate — DSCFM' 7,971 8,115 7,984 8,023
% Carbon Dioxide - % Vol. 5.0 47 4.8 4.8
% Water Vapor - % Volume 6.62 6.29 6.34 6.42
Carbon Monoxide Emissions - ppmvd 0.68 0.15 < 0.01 <0.28
Carbon Monoxide Emissions - ppmvd2 0.41 0.10 <0.01 <0.17
Carbon Monoxide Emissions - Ibs/hr 0.024 0.005 < 0.001 <0.010
Total Hydrocarbons Emissions
as Propane - ppmvw 0.17 0.28 < 0.01 <0.15
Total Hydrocarbons Emissions
as Propane - ppmvw’ 0.10 0.18 <0.01 <0.10
Total Hydrocarbons Emissions
as Propane - ppmvd 0.18 0.30 <0.01 <0.16
Total Hydrocarbons Emissions
as Propylene - Ibs/hr 0.009 0.016 < 0.001 < 0.009

T29.02 'Hg, 68°F (760 mm Hg, 20°C)
2 Corrected to 3% carbon dioxide
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DISCUSSION OF RESULTS

75" 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.

75" Thermal Combustor Outlet Stack
Condition 1
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 6.5 percent of the
mean value. The measured flow rates (Qs) for the tests were within 20.7 percent of the

mean value.

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

showed a range of -56.4 percent to +41.8 percent variation from the mean value.

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

minimum detectable limit of the method.
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Condition 2

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 5.5 percent
of the mean value. The measured flow rates (Qs) for the tests were within 4.1 percent

of the mean value.

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

showed a range of -30.0 percent to +20.0 percent variation from the mean value.

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

minimum detectable limit of the method.

Condition 3

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 5.7 percent of the

mean value. The measured flow rates (Qs) for the tests were within 3.8 percent of the
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mean value.

The calculated emissions (pounds per hour) of carbon monoxide for the three tests
showed a range of -83.0 percent to +154.7 percent variation from the mean value. The
large variation was due to the higher carbon monoxide concentrations measured during

Run Number 1.

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

minimum detectable limit of the method.

Condition 4

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 3.2 percent of the
mean value. The measured flow rates (Qs) for the tests were within 1.1 percent of the

mean value.

The concentrations of carbon monoxide for one of the three tests were below the

minimum detectable limit of the method.

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 PROCESS

The HB75 operates based on 3 criterions: pilot status, inlet pressure, stack
temperature. The pilot ensures a continuous ability to ignite fuel, adequate inlet
pressure ensures proper combustion efficiencies; healthy stack temperature ensures
fuel ignition and safe operation. The pilot flame must be present at all times and serves
as a constant prerequisite for the operation of the VCU. If at any time the pilot flame is
not detected, the operation will stop regardless if adequate inlet pressure is present.
Once the pilot it detected, the VCU will turn its focus on inlet pressure. If adequate inlet
pressure is present, the main gas fuel is allowed into the VCU. If adequate inlet
pressure is NOT present, the main gas line will remain closed or close if it was
previously open. Lastly, once fuel is introduced the VCU looks at the stack
temperature. If the temperature is below the default 300F, the main gas line will close.

If the stack temperature is greater than or equal to 2200F, the main gas line will close.
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DESCRIPTION OF SAMPLING LOCATIONS

The sampling location on the 75" Thermal Combustor Inlet is located at ground level.
The inlet sample location was approximately 35 feet from the propylene trailer. The
inlet pipe from the propylene trailer to Point “A” was a 2 inch SCH 40 carbon steel pipe.
After Point “A”, the pipe was 3 inches in diameter. A schematic can be found on the

following page.

The sampling location on the 75" Thermal Combustor Outlet Stack is 27 feet 10 inches
above the ground. The sampling ports are located 19 feet 7 inches (4.61 stack
diameters) downstream from the top of the flame tip in the stack and 4 feet 5 inches

(1.04 stack diameters) upstream from the outlet to the stack.
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SAMPLING LOCATION

75" Thermal Combustor Qutlet Stack

19!?"

27'10"

Not to Scale
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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 O00O0.

A velocity traverse was made at each of the two ports on the 75" 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. 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 system was 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.

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

Stainless Steel Probe w/ glass wool plug
Teflon Sample Line
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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 ml Moisture
3 Empty ——un 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 Teflon pump, and a Tedlar
bag. 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 by Enthalpy’s Analytical Laboratory in Durham, North Carolina.

The analytical report can be found in Appendix E.

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 48C-73225-373) 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
Page 34 of 945



MEICO
- File Number 15-162

ENVIRONMENTAL Page 35

9.17 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
5.13 ppm CO in N, (CC 66094)
9.17 ppm CO in N2 (ALM 5790)

The reference method sampling system consisted of a heated probe, a heated Teflon
sample line, a chilled condenser, 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 1215252823) 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

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

Zero Nitrogen
3.08 ppm C3Hs in N2 (CC64067)
5.08 ppm C3Hs in N2 (ALM 22989)

8.64 ppm CsHsg in N2 (BAL 4190)
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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. For each of
the three runs at each of the four operating conditions, visible emissions were observed

over a one-hour period. No visible emissions were observed during any of the test runs.
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Schematic Diagram of the EPA Method 4
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EPA Method 3C (Integrated Bag) Sampling Train
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| Stainless Steel
| Probe

/

A

Rotameter

Air Tight

Teflon Pum
Teflon Sample P

Line \

Tedlar
Bag
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Reference Method Monitor Sampling System
(EPA Method 10)

Stack

Impingers for Moisture
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3-Way
Valve

Heated
Probe

& Teflon Sample Line E22E

Teflon Calibration Line.,

lchiller

N

Manifold System

1 Bypass Flow
Regulator

Flowe
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|Span Gas Cylinder
l Zero Gas Cylinder
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Total Hydrocarbon CEMs
(EPA Method 25A)

Stack
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with In-Stack Filter

. Heated Sample Line
7

3-Way
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Calibration Line
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Bypass Flow
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Method 18 Canister Sampling System
on the Inlet (Fuel Line)

Fuel Line

/ Teflon Sample Line
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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

e Proprietary electropolished surface maintains compound stability.

e 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).

o  SUMMA canister equivalent.

» 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 kqg)

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 7:30 a.m. on

Monday, June 22, 2015. After meeting with plant personnel and attending a brief safety
orientation, the equipment was moved onto the 75" Thermal Combustor Inlet Duct and
Outlet Stack. The equipment was secured for the night and all work was completed at
4:45 p.m.

On Tuesday, June 23, work began at 6:30 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 8:55 a.m. Testing continued until completion of the third set of tests
(Condition 2) at 6:04 p.m. 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 Wednesday, June 24, work began at 6:30 a.m. The reference method monitors
were calibrated and the equipment was prepared for testing. The first set of tests
(Condition 3) 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 8:25 a.m. Testing continued until completion of the third set of tests
(Condition 4) at 5:19 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.

Page 44 of 945



METO

ENVIRONMENTAL File Number 15-162

Page 45

Field operations at HY-BON Engineering Company, Inc., 75" Thermal Combustor Inlet
Duct and Outlet Stack, located in Belpre, Ohio, were completed at 6:45 p.m. on
Wednesday, June 24, 2015.
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APPENDICES

Location of Sampling Points
Source Emissions Calculations
Calibration Data

Field Testing Data

Analytical Data

Reference Method Monitors Data

Visible Emissions Data

I G mmOoOow>»

Plant Operational Data

Combustor Specifications and Report Checklist
Chain of Custody

K. Resumes of Test Personnel

“
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Location of Velocity and Method 3C Sampling Points
75" Thermal Combustor Outlet Stack

The sampling ports are located 19 feet 7 inches (4.61 stack diameters) downstream
from the top of the flame tip in the stack and 4 feet 5 inches (1.04 stack diameters)
upstream from the outlet to the stack. The locations of the sampling points were

calculated as follows:

Port and Wall Thickness = 3 1/4 inches
Inside Stack Diameter = 51 inches
Point Percent of Diameter Distance
Number From Wall From Wall
1 3.2 15/8"
2 10.5 538"
3 19.4 97/18"
4 32.3 16 1/2"
5 67.7 341/2"
6 80.6 411/8"
7 89.5 455/8 "
8 96.8 49 3/8 "
15-162 A-1
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APPENDIX A

Location of Velocity and Method 3C Sampling Points
75" Thermal Combustor Outlet Stack

15-162 A-2
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Location of Reference Method Monitors Sampling Points
75" Thermal Combustor Outlet Stack

The sampling ports are located 19 feet 7 inches (4.61 stack diameters) downstream
from the top of the flame tip in the stack and 4 feet 5 inches (1.04 stack diameters)
upstream from the outlet to the stack. The locations of the sampling points were

calculated as follows:

Port and Wall Thickness = 3 1/4 inches
Inside Stack Diameter = 51 inches
Point Percent of Diameter Distance
Number From Wall From Wall
1 187 8 1/2"
2 50.0 2512
3 83.3 42 12"

15-162 A-3
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APPENDIX A

Location of Reference Method Monitors Sampling Points
75" Thermal Combustor Outlet Stack

15-162 A-4
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for Calculation of Source Emissions
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NOMENCLATURE FOR FLOW RATE CALCULATIONS

English Metric

Symbol Units Units Description
A, in.? m? Stack Area
G Pitot Tube Calibration Factor
%EA Percent Excess Air @ Sampling Point
g 32.174 ft/sec’ Acceleration of Gravity
%M Percent Moisture in the stack gas by
Volume
My Mole fraction of dry gas
Muater 18 Ib/Ib-mole Molecular Weight of water
MW Ib/lb-mole g/g-mole Molecular Weight of stack gas
MW, 28.96 Ib/Ib-mole Molecular Weight of air
MWy Ib/lb-mole g/g-mole Molecular Weight of dry stack gas
Py "Hg Absolute mm Hg Barometric Pressure
Pm "H,0 mm H,0 Orifice Pressure Drop
Ps "Hg Absolute mm Hg Stack Pressure
AP "H,0 mm H,0 Velocity Head of stack gas
Psta 29.92"Hg 760 mmHg Standard Barometric Pressure
Q, ACFM m3/hr Stack Gas Volume at actual stack
conditions
Qs DSCFM* dscm/hr* Stack Gas Volume at 29.92"Hg, 528°R, dry
R 21.83 "Hg-
ft3/lb-mole °R Universal Gas Constant
Tm °F °C Average Gas Meter Temperature
T min min Net time of test
T, °F °C Stack Temperature
Tstd 528°R 293°K Standard Temperature

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

B-2
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VWeas

Pair
pwater

pman

*29.92 "Hg, 68°F (760 mm Hg, 20°C)

English
Units

ft3

dscf*

fpm

ml

scf*

0.0752 Ibs/ ft
1g/mi
62.32 Ibs/ft’

Metric
Units

m3

dsecm*

m/sec

ml

scm*

B-3

Description

Volume of dry gas sampled @ meter
conditions

Volume of dry gas sampled @ standard
conditions

Stack velocity @ stack conditions

Total water collected in impingers and
silica gel

Volume of water vapor collected @ standard
conditions

Density of Air
Density of Water

Density of Manometer Oil
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EXAMPLE CALCULATIONS

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

P
m
T P +—
vm  =vm|_std | b 13.6
std T +460) P
m std
P
P +-—M
Vm _ =17.65Vm| ——36 | = dscf *
std T +460

Vm ., =dscfx0.028317=dscm *
std

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

— * %
S (vw grgms SO2 ) XP L ater xRx TStcl
gas P, xM x 453.6
std water

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

3. Percent moisture in stack gas.
Vw
gas

Vmstd + ngas

%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.

44 2 28
MW , = [%CO2 X m} + [%O2 X —3——} + {%N2 X ———] + {%CO X —2—§—} =Ib/Ib —mole
d 100 100 100 100

= g/g-mole
6. Molecular weight of stack gas.

b
MW =MW, xM +18(1—M )::——————————-: —~mole
d”d d’ |b-mole e/

7. Percent excess air at sampling point.

100 [%02 - (0.5%C0)]

%EA =
"7 0.265 (%N,)— [%0, — (0.5%C0)]

8. Stack Pressure.

N Stack Pressure "H,O

P.=F 13.6

s

="Hg Absolute

P.= "Hg Abs.x25.4=mmHg

9. Stack velocity at stack conditions.

1/2

W, x(T, +46 [

VS=CpX60 ngpmanxpsthM alrx(s+ 0) X~/ AP average
12xp,, XP, XMW x T4

1/2

T +46

V, =5,123.8xC, -(—ii——gl X +/ AP average = fpm
P. x MW

5

V, =fpm x 0.00508 =m/sec

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

1 T P
Q,=—V, XA XM, X ——x—=-
T 144 T,4+460 P,

Q- 0.123V, x A, xM, x P, — DSCEM
T, + 460

Q, =DSCFMx1.6990=dscm /hr

11. Actual stack gas volume at stack conditions.

_ V. xA
144

= ACFM

a

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 Factor
coO 7.273x 10°®
THC as Propylene 1.093 x 107
ppmvd = ppmvw
My

My = mole fraction of dry gas

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

Ecorr. = Emeas. 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

Page 58 of 945
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EXAMPLE CALCULATIONS

% DRE = mass rate of pollutant in (Ibs/hr) - mass rate of pollutant emitted (lbs/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 unit 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 unit as determined

by the applicable testing method and flow rate determination.
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EXAMPLE CALCULATIONS

MJ/scm = ppmv x Kcal/g mole x K

MJ/scm =  Net heating value of sample component
ppmv =  concentration of sample component in ppm on a wet basis
Kcal/g mole =  Net heat of combustion of sample component

K= constant 1.740 x 107 (1/ppm) (g mole/scm) (MJ/Kcal)
For Example: Condition 1 - (TVOC as Propylene)

MdJ/scm = 968,778 ppmv x 492.06 Kcal/g mole x 1.740 x 10f7 (1/ppm) (g mole/scm) (MJ/Kcal)
TVOC as Propylene = 82.945 MJ/scm*

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)
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EXAMPLE CALCULATIONS
Net
Molecular Heat of Net Heat of
Weight Combustion Combustion
Compound (g/mole) (Btu/lb™) (kcal/g-mole)
Methane 16.04 21,510 191.68
Propylene 42.08 21,048 492.06
Ethane 30.07 20,425 341.21
Propane 4410 19,920 488.04
Butanes 58.12 19,657 634.70
Pentanes 72.15 19,495 781.42
Hexanes™™* 86.18 19,391 928.40
Hydrogen 2.02 51,625 57.93
Hydrogen Sulfide 34.08 6,537 123.77
Nitrogen 28.01 o -
Oxygen 32.00 e -
Carbon Dioxide 44.01 - ———

* As hexane.

** At 25° C, Table 10, " Gas Tables - Thermodynamic Properties of Air
Products of Combustion and Component Gases, Second Edition".

(Btu/lb)(0.252 kcal/Btu)(1 1b/453.6 g)(MW g mole) = kcal/gmole
Example for methane:
(21,510 Btu/lb)(0.252 kcal/Btu)(1 1b/453.6 g)(16.04 g mole) = 191.68 kcal/gmole

Page 61 of 945
B-11 156-162



ENVIRONMENTAL

EXAMPLE CALCULATIONS

Equation 7E-5

=~ C
Coae =(C - Co) —2m2
gas = )Cm-Co

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

C = Average gas <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>