Terms Last Revised: 6/02/2016 
OF1	Requirements for Flares
Note:	[40 CFR 60.18], [40 CFR 63.11], and [OAC rule 3745-21-10(P)(4)] are mirror images of each other.  In most cases only one or two of the three rules would likely apply; therefore, deleted any unapplicable or unwanted rule(s) from the footnotes.

J.39.e		Additional Terms and Conditions, Requirements to install a monitoring device for the ignition system or pilot flame
Note:	this term requires the permittee to continuously monitor the flame; use this term if monitoring is required.  The rule source requiring the monitoring can be added as a footnote.
XXXX1 - specify either an electric arc ignition system or a pilot flame
The permittee shall properly install, operate, and maintain a device to continuously monitor the [XXXX1] when the emissions unit is in operation.  The monitoring device and any recorder shall be installed, calibrated, operated, and maintained in accordance with the manufacturer’s recommendations, instructions, and operating manuals.

OF.1		Operational Restrictions, Requirements for a Flare [40 CFR 60.18], [40 CFR 63.11], and/or [OAC rule 3745-21-10(P)(4)]
Note:	This term would be required for any operations subject to the referenced rules.  A flare or process vent stream subject to OAC rules 3745-21-09(DD) and (EE) are also subject to OAC rule 3745-21-10(P) and these calculations.
Note:	This term can be re-drafted with only the applicable or chosen compliance method from “(2)” below, i.e., using either “a” and “b” or “c”.
0. All collected gas shall be vented to a flare designed and operated as follows:
The flare shall be designed for and operated with no visible emissions, as determined by Method 22 of Appendix A of 40 CFR Part 60, except for periods not to exceed a total of 5 minutes during any 2 consecutive hours.
The flare shall be operated with a flame present at all times when gases are vented to it.  The presence of a flare pilot flame shall be monitored using a thermocouple or any other equivalent device to detect the presence of a flame.  The net heating value of the gas being combusted and the actual exit velocity shall be calculated as required in the Testing Section of this permit.
The net heating value (HT) of the gas being combusted and actual exit velocity of the flare shall be calculated as required in the Testing Section of this permit.
Flares shall be steam-assisted, air-assisted, or non-assisted, and shall comply with the following requirements for the heat content in paragraph “a” and the maximum tip velocity in paragraph “b”, or shall comply with the alternative requirements in paragraph “c” for nonassisted flares:
Steam‑assisted or air‑assisted flares shall have a net heating value of 300 Btu/scf (11.2 MJ/scm) or greater, for the gas being combusted.
Nonassisted flares shall have a net heating value of 200 Btu/scf (7.45 MJ/scm) for the gas being combusted.
Steam‑assisted and/or nonassisted flares shall be designed for and operated with an exit velocity of less than 18.3 m/sec (60 ft/sec), with the following exceptions:
steam‑assisted and nonassisted flares, having a net heating value of 1,000 Btu/scf (37.3 MJ/scm) for the gas being combusted, can be designed for and operated with an exit velocity equal to or greater than 18.3 m/sec (60 ft/sec), but less than 122 m/sec (400 ft/sec); and
steam‑assisted and nonassisted flares can be designed for and operated with an exit velocity of less than the velocity calculated below for Vmax, and less than 122 m/sec (400 ft/sec):
Log10 (Vmax) = (HT + 28.8)/31.7
where:
Vmax = maximum permitted velocity, m/sec;
28.8 = constant;
31.7 = constant; and
HT = the net heating value as determined in the Testing Section of this permit.
Air-assisted flares shall be designed and operated with an exit velocity less than the velocity Vmax, calculated as follows:
Vmax = 8.706 + 0.7084 (HT)
where:
Vmax = maximum permitted velocity, m/sec;
8.706 = constant;
0.7084 = constant; and
HT = the net heating value as determined in the Testing Section of this permit.
OR
Nonassisted flares that have a diameter of 3 inches or greater and a hydrogen content of 8.0 percent (by volume), or greater, shall be designed for and operated with an exit velocity of less than 37.2 m/sec (122 ft/sec) and less than the velocity, Vmax, as determined by the following equation:
Vmax = (XH2‑ K1) K2
where:
Vmax = maximum permitted velocity, m/sec;
K1 = constant, 6.0 volume‑percent hydrogen;
K2 = constant, 3.9 (m/sec)/volume‑percent hydrogen; and
XH2 = the volume‑percent of hydrogen, on a wet basis, as calculated by using the ASTM Method D1946‑90.
[40 CFR 60.18(c) through (f)], [40 CFR 63.11(b)], and/or [OAC rule 3745-21-10(P)(4)]

J.39.a		Operational Restrictions for Pilot Flame
The rule source that requires the monitoring can be added as a footnote.
A pilot flame shall be maintained at all times in the flare’s pilot light burner.  The presence of the pilot flame shall be monitored using a thermocouple or other equivalent device to detect the presence of a flame.
[40 CFR 60.18(c)(2)] or [40 CFR 63.11(b)(5)]
OR
J.39.b		Operational Restrictions for a Flare using an Electric Arc Ignition System
The rule source that requires the monitoring can be added as a footnote.
The arcing of the flare’s electric arc ignition system shall pulse continually.

OF.2		Monitoring Requirements for Flares [OAC rule 3745-21-09(B)(4)(b)(x)], [40 CFR 60.18], [40 CFR 63.11], and/or [OAC rule 3745-21-10(P)]
This term would be required for any operations subject to the referenced rules.  A flare or process vent stream subject to OAC rules 3745-21-09(DD) and (EE) are also subject to OAC rule 3745-21-10(P).  Remove the unapplicable rule(s) from the last sentence of this term and the footnote.
The permittee shall monitor the flare to ensure that it is operated and maintained in conformance with its design and the requirements contained in this permit.  The net heating value of a gas, the actual exit velocity for the flare, and the maximum permitted velocity for an air-assisted flare shall be determined as required by 40 CFR 60.18, 40 CFR 63.11, and OAC rule 3745-10(P), as applicable.
[OAC rule 3745-21-09(B)(4)(b)(x)], [40 CFR 60.18], [40 CFR 63.11], and/or [OAC rule 3745-21-10(P)]
OR	Use this term instead if the flare is not subject to [40 CFR 60.18], [40 CFR 63.11], or OAC rule 3745-21-09(DD) and (EE)
0. The permittee shall monitor the flare to ensure that it is operated and maintained in conformance with its design and the requirements contained in this permit.
[OAC rule 3745-21-09(B)(4)(b)(x)]

J.39.c		Monitoring and Record keeping Requirements for a any Flare [40 CFR 60.13], [40 CFR 63.8], and/or [OAC rule 3745-21-09(B)(4)(b)(x)]
The record of the operating time comes from OAC rule 3745-21-09(B)(4)(b)(i).  If this rule is not applicable, or where no other rule requires monitoring of normal operating time (where there is no period of malfunction) use the 2nd or 3rd option, as applicable, below.”
The permittee shall record the following information each day for the flare and process operations:
all periods during which the electric arc ignition system or pilot flame is not functioning properly; and
a log or record of operating time for the capture (collection) system, the flare, the monitoring equipment, and the emissions unit.
[40 CFR 60.13], [40 CFR 63.8], and/or [OAC rule 3745-21-09(B)(4)(b)(i) and (x)]
OR where there is no requirement to track hours of normal / compliant operations, use one of the following 2 terms instead:
The permittee shall record all periods of time during which the electric arc ignition system or flare was inoperable.
[40 CFR 60.13], [40 CFR 63.8], and/or [OAC rule 3745-21-09(B)(4)(b)(x)]
OR
0. The permittee shall record all periods of time during which there was no pilot flame or the flare was inoperable.
[40 CFR 60.13], [40 CFR 63.8], and/or [OAC rule 3745-21-09(B)(4)(b)(x)]

J.39.d		Reporting Requirements for Flares [40 CFR 60.19], [40 CFR 63.10], and/or [OAC rule 3745-21-09(B)(4)(b)(x)]
Use this term if using a pilot flame:
The permittee shall submit quarterly deviation reports that identify all periods of time during which the pilot flame was not functioning properly or the flare was not maintained as required in this permit.  The reports shall include the date, time, and duration of each such period.
[40 CFR 60.19], [40 CFR 63.10], and/or [OAC rule 3745-21-09(B)(4)(b)(x)]
OR
0. The permittee shall identify in the annual permit evaluation report all periods of time during which the pilot flame was not functioning properly or the flare was not maintained as required in this permit.  The reports shall include the date, time, and duration of each such period.
[40 CFR 60.19], [40 CFR 63.10], and/or [OAC rule 3745-21-09(B)(4)(b)(x)]
OR use this term if using an electric arc ignition system:
The permittee shall submit quarterly deviation reports that identify all periods of time during which the flare’s electric arc ignition system was not functioning properly or the flare was not maintained as required in this permit.  The reports shall include the date, time, and duration of each such period.
[40 CFR 60.19], [40 CFR 63.10], and/or [OAC rule 3745-21-09(B)(4)(b)(x)]
OR
0. The permittee shall identify in the annual permit evaluation report all periods of time during which the flare’s electric arc ignition system was not functioning properly or the flare was not maintained as required in this permit.  The reports shall include the date, time, and duration of each such period.
[40 CFR 60.19], [40 CFR 63.10], and/or [OAC rule 3745-21-09(B)(4)(b)(x)]

OF.4		Testing requirements for flares [40 CFR 60.18], [40 CFR 63.11], and/or [OAC rule 3745-21-10(P)(2) and (3)] (2 terms)
Note:	This term would be required for any operations subject to the referenced rules.  A flare or process vent stream subject to OAC rules 3745-21-09(DD) and (EE) are also subject to OAC rule 3745-21-10(P) and these calculations.
The net heating value of the gas being combusted at the flare shall be calculated as follows:
n
HT = k  Ci Hi
i=1
where:
HT = net heating value of the sample, MJ/scm; where the net enthalpy per mole of off gas is based on combustion at 25 degrees Celsius and 760 mm Hg, but the standard temperature of 20 degrees Celsius is used for determining the volume corresponding to one mole;
k = constant, 1.740 x 10‑7 (1/ppm) (g mole/scm) (MJ/kcal), where the standard temperature for “g mole/scm” is 20 degrees Celsius;
Ci = concentration of sample component “I” in ppm on a wet basis, as measured for organics by Reference Method 18 and measured for hydrogen and carbon monoxide by ASTM D1946‑90;
Hi = net heat of combustion of sample component “I”, kcal/g mole at 25 degrees Celsius and 760 mm Hg. The heats of combustion may be determined using ASTM D4809‑95 if published values are not available or cannot be calculated;
i = subscript denoting a specific component in the sample; and
n = total number of components within the sample.
[bookmark: _GoBack]The conversion factor of “26.84 Btu scm/MJ scf” can be used to convert the net heating value of the gas (HT) from MJ/scm to Btu/scf.
[40 CFR 60.18], [40 CFR 63.11], and/or [OAC rule 3745-21-10(P)(2)]

The actual exit velocity of the flare shall be determined by dividing the volumetric flow rate (in units of standard temperature and pressure) of the flare header or headers that feed the flare, as determined by Reference Methods 2, 2A, 2C, or 2D (found in 40 CFR 60, Appendix A), as appropriate, by the unobstructed (free) cross-sectional area of the flare tip.
The conversion factor of 3.281 ft/m can be used to convert the velocity from m/sec to ft/sec.
[40 CFR 60.18], [40 CFR 63.11], and/or [OAC rule 3745-21-10(P)(3)]

Emission Limitation
There shall be no visible emissions from the flare, except for periods not to exceed a total of 5 minutes during any 2 consecutive hours.
Applicable Compliance Method
Compliance with the visible emissions limitation shall be determined in accordance with U.S. EPA Method 22 in Appendix A of 40 CFR Part 60.
[40 CFR 60.18(c)(1)] or [40 CFR 63.11(b)(4)]

