
HY-BON Stack Test Summary Section

Item Description Data

1

Manufacturer’s name, address and contact information.

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

4

Maximum net heat input rating of the control device model, in 

MMBtu per hour: 10.0 MMBTU/HR

5

Maximum fuel input flow rate of the control device, in standard 

cubic feet per minute or hour. 69.5 SCFM or 4170 SCFH

5

Minimum fuel input flow rate of the control device, in standard cubic 

feet per minute or hour. 35 SCFM OR 2100 SCFH

Item Description

Sections and Page Number 

of Report

6

Chart or table showing the VOC destruction efficiency of the control 

device being tested for each of the four testing conditions.

See Summary of Results - 

Pages 3 and 5 

7

Tabular results of the Method 22 visible emissions observations for 

each of the twelve test runs. Page 4

8

Tabular results of the Method 25A tests for average THC emissions, 

in ppmvw THC as propane corrected to 3.0 percent CO2, and strip 

chart representations of the THC emissions, for each of the twelve 

test runs.

See Summary of Results - 

Page 3

9

Tabular results of the Method 10 tests for average CO emissions, in 

ppmvd, corrected to 3.0 percent CO2, and strip chart representations 

of the CO emissions, for each of the twelve test runs.

See Summary of Results - 

Page 3

10

Tabular results of the calculated excess combustion air, in percent, 

for each of the twelve test runs

See Summary of Results - 

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

Item Data Requirements for EPA Checklist for NSPS Quad O/MACT HH/ HHH Stack Testing Report

Sections and Page 

Number of Report

1 Strip chart of the operational data (fuel flow and temperature) Pages 10, 15, 20, 25

2

Evidence that all test runs were at least 60 minutes in duration. This is evidenced by duration of Method 10/25A test, 

Method 4 tests, fuel meter readings, etc.

Pages 63 to 69 and Pages 

93 to 126

3

For each test run, inlet fuel pressure and temperature (if the fuel meter is not temperature and pressure compensated), 

recorded at least at five minute intervals.

Not applicable. Meter 

used was temperature 

and pressure 

compensated.

4

For each test run, the inlet fuel flow rate measurement for the control device model, using Method 2A, recorded at least at 

five minute intervals. Appendix H, Page 888

5

A diagram showing the fuel supply tank, piping, fuel sampling location, inlet metering location, and combustor, with 

distances clearly marked.  Page 31

5

The calibration test report for the inlet fuel flow meter, as well as the inlet fuel temperature probe and pressure gauge (as 

applicable)  used in the test.

Appendix H, Page 874 -   

886

6.a

For each firing rate setting (test condition), provide evidence (start/stop times and start/stop cannister pressure) that the 

inlet fuel sampling was conducted over the entire 3 hour test period. Pages 5, 6, 11, 16, 21

6.b

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 (O2) using ASTM D1945-03, and higher heating value using ASTM D3588-98 or ASTM D4891-89. This 

lab analysis cannot be conducted by the control device manufacturer or the fuel supplier.

Appendix E. Pages 127, 

131, 132

7 The inlet fuel samples must be taken in Silonite-coated stainless steel evacuated canisters. Page 42, 43

8 The signed chain of custody forms for each of the four fuel samples and twelve tedlar bag samples.

Appendix J Pages 929 to 

935
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Item Data Requirements for EPA Checklist for NSPS Quad O/MACT HH/ HHH Stack Testing Report

Sections and Page 

Number of Report

9

For each test run, Method 3C integrated bag sampling for O2 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 

bags. Pages 33, 34, 38, 47, 48

10

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 

locations and distances from the stack wall. Pages 49 and 50

11

For each test run, Method 25A measurements for THC emissions using a 3-point traverse. The report must include the 

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

13 For each test run, the exhaust gas moisture content, recorded at least at five minute intervals.

Pages 7, 12, 17 and 22, 

33, 34 and Appendix D, 

Pages 93 to 117

14

For each test run, the exhaust gas flow rate, calculated from the data points collected during the Method 4 test must be 

determined Method 2.

Pages 7, 12, 17, 22; 

Pages 52 to 56

15

Include a diagram or chart showing the location of the traverse points for both ports, and the distances from the stack 

wall. Pages 47 to 50

16

For the exhaust gas flow rate and moisture measurement, include evidence that the traverse of both ports was completed 

within the testing period. The field data sheet for a combined Method 2 and 4 test will meet this requirement.

Pages 61, 63 65, 67 and 

Pages 92 to 117

17 Supporting calibration data for thermocouples, Pitot tubes, gas meters, and manometers used in the test.

Appendix C,  Pages 76 to 

87 and Appendix F,  

Pages 757 to 765

18

For each test run, provide strip chart representations of the inlet fuel flow rate, combustor operating temperature, THC 

emissions, and CO emissions data.

Pages 9, 10, 14, 15, 19, 

20, 24, 25
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Item Data Requirements for EPA Checklist for NSPS Quad O/MACT HH/ HHH Stack Testing Report

Sections and Page 

Number of Report

19

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 

distances between the burner, sampling ports, and exhaust point.

Appendix I; Pages 900, 

and 901

20

A supplier’s certification of the propene/propylene gas used in the test. The certification should include notation of the gas 

moisture (%H2O) content, gas heat content (Btu/scf), gas purity, and any impurities. Pages 891 and 891a

21

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 

into the test), labeling each bag, and recording sample information on a chain of custody form.

Pages 34, 38; Appendix E, 

Pages 167 to 173

22

For each test run, analyze the bag sample using a gas chromatograph-thermal conductivity detector that has been 

calibrated using Method 3C, as modified by using EPA Alt-045. Pages 162, 163

23

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 

port change.

Appendix B, Pages 51 to 

75

24

For each test run, determine excess air using resultant data from the EPA Method 3C tests and EPA Method 3B, 40 CFR 

part 60, appendix A, equation 3B-1.

Pages 3, 7, 12, 17 and 22,  

See equation used at  

Page 55

25

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 

by volume-dry (ppmvd) is recommended. Pages 34, 35, 39

26

Documentation and calculation of these (for Method 10 - CO measurements) three traverse point locations must be 

included in the test report, in the form of a diagram or chart.  

Appendix A, Pages  49, 

50; Appendix C, Pages 88 

and 89; Appendix F, 

Pages 758 to 763
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Item Data Requirements for EPA Checklist for NSPS Quad O/MACT HH/ HHH Stack Testing Report

Sections and Page 

Number of Report

27

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 

concentration, corrected to 3% CO2 in tabular form in the report.

Pages 3, 9, 14, 19, 24 and 

Appendix F, Page 758

28.a

For each 60-minute test run, conduct THC sampling using Method 25A.  A valid test must consist of 12 Method 25A tests, 

each no less than 60 minutes in duration.

Pages 3, 5, 8, 13, 18, 23, 

35 and 36

28.b

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 

test must consist of 12 Method 25A tests, each no less than 60 minutes in duration.

Pages 8, 13, 18. 23; 

Pages 40, 49 and 50

29

THC measurements must be reported in terms of ppmvw as propane. THC results must be corrected to 3 percent CO2, as 

measured by Method 3C, using the formula in 40 C.F.R. 60.5413(d)(9).

Pages 3, 8, 13, 18,  23 

and Appendix F, Page 

759

30

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 

updated since 1999).

Appendix C, Pages 88 to 

92

31

For each test run, provide data on the combustion zone temperature range, if your control device monitors this 

parameter.

Appendix H, Pages 875 to 

886

32 For the laboratory analysis, provide all QA/QC control data, calibration values, and calibration standard certifications.

Appendix E, Pages  125 

to 166 and Pages 174 to 

888

33

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 

observer.  Be sure to sum each column, both duration of readings and time of observed visible emissions.

Appendix G, Pages 838 to 

873

34 One color digital photograph of the exhaust point taken during each test run (12 total), showing date and time.

Appendix G, Pages 838 to 

873
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Item Data Requirements for EPA Checklist for NSPS Quad O/MACT HH/ HHH Stack Testing Report

Sections and Page 

Number of Report

35 Information on pilot flame indicator and pilot flame fuel usage during test. Pages 900 to 928

36

If the device does not use a pilot flame, provide a description of the ignition device and justification of how said device is 

the equivalent of a continuous pilot flame. N/A - pilot flame used
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From: jvoorhis@hy-bon.com
To: Mia, Marcia
Cc: Garwood, Gerri; Jason Huckaby
Subject: RE: Status of Combustor testing for HY-BON/EDI
Date: Thursday, November 05, 2015 1:20:09 PM
Attachments: Test Layout with FM.pdf

CH2.5 and CH10.0 pilot gas.xlsx
CH2.5 and CH10.0 pilot gas.pdf

Thanks Marcia: Please find our response below. If you have any further questions we will be happy to answer. Have
a great weekend
 
20” Combustor  
1.         Please confirm the name by which you want the unit listed. In some places it is called
the CH2.5 and in other places it is called the HB20in .   (The CH2.5 is the name of the
combustor; it is the same unit as HB20 or HB20in.)

2.         §60.5413(d)(4)(i) - Please indicate the location of the inlet fuel meter on the inlet fuel
meter diagram (page 39 ).     (The flow meter was approximately 10 feet from the sample
port. Please find the attached an updated drawing and jpeg picture at test location)

3.         §60.5413(d)(5)(ii)(C) – The higher heating value for the inlet gas must be determined
using ASTM D3588-98 or ASTM 4891-89.  We could not find where this was determined in the
test report.  Please explain .     (Yes, the HHV for the inlet gas was determined using ASTM
D3588-98.   We had Enthalpy calculate using D3588-98 and it cross-referenced correctly
with our spreadsheet calculations..)

4.         §60.5413(d)(7)(i)(D) – The GC-TCD calibration procedure in Method 3C must be
modified using EPA Alt-045.  Please confirm that this was done.  An affirmative response, if
applicable, is sufficient   .   (Yes, Enthalpy followed Alt-045 procedures for the EPA Method
3C analysis.)

5.         §60.5413(d)(12)(v)(J) – The pilot flame design fuel and calculated or measured pilot fuel
usage during testing is required to be reported.  We could not find where this was described
and determined.  Please provide   .   (The pilot orifice size is 0.0256 inches (0.65 mm) and the
pressure was approximately 1psig of propane. This yields approximately 3.7 ft^3/hr at STP.
Each test run was an hour long, which means approximately 3.7 ft^3 of propane was used
per test run.   Please find the attached  table on the actual propane gas usage during the
tests   )  

 

75” Combustor

1.         Please confirm the name by which you want the unit listed. In some places it is called
the CH10.0 and in other places it is called the 75” or the HB75.   .   (The CH10 is the name of
the combustor; it is the same unit as   75 or HB75)

mailto:jvoorhis@hy-bon.com
mailto:Mia.Marcia@epa.gov
mailto:Garwood.Gerri@epa.gov
mailto:Jason.Huckaby@erg.com






CH2.5 

		HY-BON Combustor CH2.5

		Design Fuel Calculated

		Pilot fuel usage: 				3.7		standard cubic feet (SCF) per hour of propane

		Test		Test Duration (minutes)		Pilot Total (SCF)

		1-1		64		3.95

		1-2		64		3.95

		1-3		64		3.95

		2-1		64		3.95

		2-2		64		3.95

		2-3		64		3.95

		3-1		64		3.95

		3-2		64		3.95

		3-3		64		3.95

		4-1		64		3.95

		4-2		64		3.95

		4-3		64		3.95

				Total: 		47.4		SCF

		The pilot orifice size was 0.0256 inches (0.65 mm) and the pressure was approximately 1 psig of propane. This yields approximately 3.7 ft^3/hr at STP. 





CH10.0

		HY-BON Combustor  CH10.0

		Design Fuel Calculated

		Pilot fuel usage: 				3.7		standard cubic feet (SCF) per hour of propane

		Test		Test Duration (minutes)		Pilot Total (SCF)

		1-1		64		3.95

		1-2		64		3.95

		1-3		64		3.95

		2-1		64		3.95

		2-2		64		3.95

		2-3		64		3.95

		3-1		64		3.95

		3-2		64		3.95

		3-3		64		3.95

		4-1		64		3.95

		4-2		64		3.95

		4-3		64		3.95

				Total: 		47.4		SCF

		The pilot orifice size was 0.0256 inches (0.65 mm) and the pressure was approximately 1 psig of propane. This yields approximately 3.7 ft^3/hr at STP. 








HY-BON Combustor CH2.5
Design Fuel Calculated


Pilot fuel usage: 3.7


Test
Test Duration 


(minutes)
Pilot Total 


(SCF)
1-1 64 3.95
1-2 64 3.95
1-3 64 3.95
2-1 64 3.95
2-2 64 3.95
2-3 64 3.95
3-1 64 3.95
3-2 64 3.95
3-3 64 3.95
4-1 64 3.95
4-2 64 3.95
4-3 64 3.95


Total: 47.4 SCF


standard cubic feet (SCF) 
per hour of propane







HY-BON Combustor  CH10.0
Design Fuel Calculated


Pilot fuel usage: 3.7


Test
Test Duration 


(minutes)
Pilot Total 


(SCF)
1-1 64 3.95
1-2 64 3.95
1-3 64 3.95
2-1 64 3.95
2-2 64 3.95
2-3 64 3.95
3-1 64 3.95
3-2 64 3.95
3-3 64 3.95
4-1 64 3.95
4-2 64 3.95
4-3 64 3.95


Total: 47.4 SCF


standard cubic feet (SCF) 
per hour of propane





		CH2.5 

		CH10.0





 

2.         §60.5413(d)(4)(i) - Please indicate the location of the inlet fuel meter on the inlet fuel
meter diagram (page 39 ).   (The flow meter was approximately 10 feet from the sample
port. Please find the attached an updated drawing and jpeg picture at test location)
 
3.         §60.5413(d)(5)(ii)(C) – The higher heating value for the inlet gas must be determined
using ASTM D3588-98 or ASTM 4891-89.  We could not find where this was determined in the
test report.  Please explain.     (Yes, the HHV for the inlet gas was determined using ASTM
D3588-98.   We had Enthalpy calculate using D3588-98 and it cross-referenced correctly
with our spreadsheet calculations..)
4.         §60.5413(d)(7)(i)(D) – The GC-TCD calibration procedure in Method 3C must be
modified using EPA Alt-045.  Please confirm that this was done.  An affirmative response, if
applicable, is sufficient   .   (Yes, Enthalpy followed Alt-045 procedures for the EPA Method
3C analysis.)

5.         §60.5413(d)(12)(v)(J) – The pilot flame design fuel and calculated or measured pilot fuel
usage during testing is required to be reported.  We could not find where this was described
and determined.  Please provide   .   (The pilot orifice size is 0.0256 inches (0.65 mm) and the
pressure was approximately 1psig of propane. This yields approximately 3.7 ft^3/hr at STP.
Each test run was an hour long, which means approximately 3.7 ft^3 of propane was used
per test run.   Please find the attached table on the propane gas used )  

 

Jeff Voorhis P.E., EMS-LA 

Corporate Sales Austin 
HY-BON Engineering Company 

Office: 432-520-2292-Midland 
Cell: 512-694-8455- Austin

EXPERTS IN VENT GAS MANAGEMENT

HY-BON/EDI is a REGAL BELOIT Company

-----"Mia, Marcia" <Mia.Marcia@epa.gov> wrote: -----
To: "jvoorhis@hy-bon.com" <jvoorhis@hy-bon.com>, "Garwood, Gerri" <Garwood.Gerri@epa.gov>
From: "Mia, Marcia" <Mia.Marcia@epa.gov>
Date: 10/27/2015 03:04PM
Cc: Jason Huckaby <Jason.Huckaby@erg.com>
Subject: RE: Status of Combustor testing for HY-BON/EDI

Jeff,



We have completed our initial review of the HY-BON/EDI units which you submitted on 09/16/15. 
We have the following questions:

 

20” Combustor

1.        Please confirm the name by which you want the unit listed. In some places it is called the CH2.5
and in other places it is called the HB20in. 

2.        §60.5413(d)(4)(i) - Please indicate the location of the inlet fuel meter on the inlet fuel meter
diagram (page 39).

3.        §60.5413(d)(5)(ii)(C) – The higher heating value for the inlet gas must be determined using ASTM
D3588-98 or ASTM 4891-89.  We could not find where this was determined in the test report. 
Please explain.

4.        §60.5413(d)(7)(i)(D) – The GC-TCD calibration procedure in Method 3C must be modified using
EPA Alt-045.  Please confirm that this was done.  An affirmative response, if applicable, is
sufficient.  

5.        §60.5413(d)(12)(v)(J) – The pilot flame design fuel and calculated or measured pilot fuel usage
during testing is required to be reported.  We could not find where this was described and
determined.  Please provide.

 

75” Combustor

1.        Please confirm the name by which you want the unit listed. In some places it is called the CH10.0
and in other places it is called the 75” or the HB75. 

2.        §60.5413(d)(4)(i) - Please indicate the location of the inlet fuel meter on the inlet fuel meter
diagram (page 39).

3.        §60.5413(d)(5)(ii)(C) – The higher heating value for the inlet gas must be determined using ASTM
D3588-98 or ASTM 4891-89.  We could not find where this was determined in the test report. 
Please explain.

4.        §60.5413(d)(7)(i)(D) – The GC-TCD calibration procedure in Method 3C must be modified using
EPA Alt-045.  Please confirm that this was done. An affirmative response, if applicable, is sufficient.
 

5.        §60.5413(d)(12)(v)(J) – The pilot flame design fuel and calculated or measured pilot fuel usage
during testing is required to be reported.  We could not find where this was described and
determined.  Please provide.

 

I believe that these can be dealt with via email response, but if you wish to schedule a call to
discuss, please let me know. 



Marcia B Mia

Office of Compliance/Air Branch

2227A WJCS

U.S. Environmental Protection Agency

202-564-7042

 

From: jvoorhis@hy-bon.com [mailto:jvoorhis@hy-bon.com] 
Sent: Monday, October 26, 2015 4:21 PM
To: Garwood, Gerri <Garwood.Gerri@epa.gov>
Cc: Jason Huckaby <Jason.Huckaby@erg.com>; Mia, Marcia <Mia.Marcia@epa.gov>
Subject: RE: Status of Combustor testing for HY-BON/EDI

 

Any update on status- Thanks

Jeff Voorhis P.E., EMS-LA 

Corporate Sales Austin 
HY-BON Engineering Company 

Office: 432-520-2292-Midland 
Cell: 512-694-8455- Austin

EXPERTS IN VENT GAS MANAGEMENT

HY-BON/EDI is a REGAL BELOIT Company

-----"Garwood, Gerri" < Garwood.Gerri@epa.gov> wrote: -----

To: "jvoorhis@hy-bon.com" < jvoorhis@hy-bon.com>
From: "Garwood, Gerri" < Garwood.Gerri@epa.gov>
Date: 10/06/2015 04:19PM
Cc: "Mia, Marcia" < Mia.Marcia@epa.gov>, Jason Huckaby < Jason.Huckaby@erg.com>
Subject: RE: Status of Combustor testing for HY-BON/EDI

Hi Jeff,

 

The HY-BON submittal is next in our review queue.  It will probably be a couple of more weeks before we are
ready to discuss the results of our review.

 

Sincerely,

mailto:Garwood.Gerri@epa.gov
mailto:jvoorhis@hy-bon.com
mailto:jvoorhis@hy-bon.com
mailto:Garwood.Gerri@epa.gov
mailto:Mia.Marcia@epa.gov
mailto:Jason.Huckaby@erg.com


Gerri G. Garwood, P.E.

--------------------------------------------------------

U.S. Environmental Protection Agency

OAR/OAQPS/SPPD

Measurement Policy Group

Ph: 919-541-2406  Fax: 919-541-3207

 

From: jvoorhis@hy-bon.com [mailto:jvoorhis@hy-bon.com ] 
Sent: Tuesday, October 06, 2015 3:42 PM
To: Garwood, Gerri
Subject: Status of Combustor testing for HY-BON/EDI
Importance: High

 

Gerri: Can you give me an update on the status of the review for HY-BON/EDI submittal.
Thanks

Jeff Voorhis P.E., EMS-LA 

Corporate Sales Austin 
HY-BON Engineering Company 

Office: 432-520-2292-Midland 
Cell: 512-694-8455- Austin

EXPERTS IN VENT GAS MANAGEMENT

HY-BON/EDI is a REGAL BELOIT Company

 

This email and any attachments may be confidential or legally privileged and are intended solely for the use of the
individual or entity addressed. If you have received this email in error please notify the sender and delete it from
your email system. Additionally, you are notified that disclosing, copying, distributing or taking any action or
reliance on the contents of this information is strictly prohibited.

 

This email and any attachments may be confidential or legally privileged and are intended solely for the use of the
individual or entity addressed. If you have received this email in error please notify the sender and delete it from
your email system. Additionally, you are notified that disclosing, copying, distributing or taking any action or reliance
on the contents of this information is strictly prohibited.

This email and any attachments may be confidential or legally privileged and are intended solely for the use of the individual or entity addressed. If you
have received this email in error please notify the sender and delete it from your email system. Additionally, you are notified that disclosing, copying,
distributing or taking any action or reliance on the contents of this information is strictly prohibited.
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HY-BON Combustor  CH10.0

Design Fuel Calculated

Pilot fuel usage: 3.7

Test

Test Duration 

(minutes)

Pilot Total 

(SCF)

1-1 64 3.95

1-2 64 3.95

1-3 64 3.95

2-1 64 3.95

2-2 64 3.95

2-3 64 3.95

3-1 64 3.95

3-2 64 3.95

3-3 64 3.95

4-1 64 3.95

4-2 64 3.95

4-3 64 3.95

Total: 47.4 SCF

standard cubic feet (SCF) 

per hour of propane


