
40 C.F.R. § 63.670
Requirements for flare control devices.

On or before January 30, 2019, the owner or operator of a flare used as a control device for an emission point
subject to this subpart shall meet the applicable requirements for flares as specified in paragraphs (a) through (q)
of this section and the applicable requirements in § 63.671. The owner or operator may elect to comply with the
requirements of paragraph (r) of this section in lieu of the requirements in paragraphs (d) through (f) of this
section, as applicable.

(a) [Reserved]

(b) Pilot flame presence. The owner or operator shall operate each flare with a pilot flame present at all times
when regulated material is routed to the flare. Each 15-minute block during which there is at least one
minute where no pilot flame is present when regulated material is routed to the flare is a deviation of the
standard. Deviations in different 15-minute blocks from the same event are considered separate deviations.
The owner or operator shall monitor for the presence of a pilot flame as specified in paragraph (g) of this
section.

(c) Visible emissions. The owner or operator shall specify the smokeless design capacity of each flare and
operate with no visible emissions, except for periods not to exceed a total of 5 minutes during any 2
consecutive hours, when regulated material is routed to the flare and the flare vent gas flow rate is less
than the smokeless design capacity of the flare. The owner or operator shall monitor for visible emissions
from the flare as specified in paragraph (h) of this section.

(d) Flare tip velocity. For each flare, the owner or operator shall comply with either paragraph (d)(1) or (2) of
this section, provided the appropriate monitoring systems are in-place, whenever regulated material is
routed to the flare for at least 15-minutes and the flare vent gas flow rate is less than the smokeless design
capacity of the flare.

(1) Except as provided in paragraph (d)(2) of this section, the actual flare tip velocity (Vtip) must be less than 60

feet per second. The owner or operator shall monitor Vtipusing the procedures specified in paragraphs (i) and

(k) of this section.

(2) Vtip must be less than 400 feet per second and also less than the maximum allowed flare tip velocity (Vmax)

as calculated according to the following equation. The owner or operator shall monitor Vtip using the

procedures specified in paragraphs (i) and (k) of this section and monitor gas composition and determine
NHVvg using the procedures specified in paragraphs (j) and (l) of this section.

Where: Vmax = Maximum allowed flare tip velocity, ft/sec. NHVvg = Net heating value of flare vent gas, as

determined by paragraph (k)(4) of this section, Btu/scf. 1,212 = Constant. 850 = Constant.
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(e) Combustion zone operating limits.  For each flare, the owner or operator shall operate the flare to maintain
the net heating value of flare combustion zone gas (NHVcz) at or above 270 British thermal units per

standard cubic feet (Btu/scf) determined on a 15-minute block period basis when regulated material is
routed to the flare for at least 15-minutes. The owner or operator shall monitor and calculate NHVcz as

specified in paragraph (m) of this section.

(f) Dilution operating limits for flares with perimeter assist air. Except as provided in paragraph (f)(1) of this
section, for each flare actively receiving perimeter assist air, the owner or operator shall operate the flare
to maintain the net heating value dilution parameter (NHVdil) at or above 22 British thermal units per
square foot (Btu/ft ) determined on a 15-minute block period basis when regulated material is being routed
to the flare for at least 15-minutes. The owner or operator shall monitor and calculate NHVdil as specified

in paragraph (n) of this section.

(1) If the only assist air provided to a specific flare is perimeter assist air intentionally entrained in lower
and/or upper steam at the flare tip and the effective diameter is 9 inches or greater, the owner or operator shall
comply only with the NHVcz operating limit in paragraph (e) of this section for that flare.

(2) [Reserved]

(g) Pilot flame monitoring. The owner or operator shall continuously monitor the presence of the pilot flame(s)
using a device (including, but not limited to, a thermocouple, ultraviolet beam sensor, or infrared sensor)
capable of detecting that the pilot flame(s) is present.

(h) Visible emissions monitoring. The owner or operator shall conduct an initial visible emissions
demonstration using an observation period of 2 hours using Method 22 at 40 CFR part 60, appendix A–7.
The initial visible emissions demonstration should be conducted the first time regulated materials are
routed to the flare. Subsequent visible emissions observations must be conducted using either the methods
in paragraph (h)(1) of this section or, alternatively, the methods in paragraph (h)(2) of this section. The
owner or operator must record and report any instances where visible emissions are observed for more
than 5 minutes during any 2 consecutive hours as specified in § 63.655(g)(11)(ii).

(1) At least once per day for each day regulated material is routed to the flare, conduct visible emissions
observations using an observation period of 5 minutes using Method 22 at 40 CFR part 60, appendix A–7. If at
any time the owner or operator sees visible emissions while regulated material is routed to the flare, even if the
minimum required daily visible emission monitoring has already been performed, the owner or operator shall
immediately begin an observation period of 5 minutes using Method 22 at 40 CFR part 60, appendix A–7. If
visible emissions are observed for more than one continuous minute during any 5-minute observation period,
the observation period using Method 22 at 40 CFR part 60, appendix A–7 must be extended to 2 hours or until
5-minutes of visible emissions are observed. Daily 5-minute Method 22 observations are not required to be
conducted for days the flare does not receive any regulated material.

(2) Use a video surveillance camera to continuously record (at least one frame every 15 seconds with time and
date stamps) images of the flare flame and a reasonable distance above the flare flame at an angle suitable for
visual emissions observations. The owner or operator must provide real-time video surveillance camera
output to the control room or other continuously manned location where the camera images may be viewed at
any time.

(i) Flare vent gas, steam assist and air assist flow rate monitoring. The owner or operator shall install, operate,
calibrate, and maintain a monitoring system capable of continuously measuring, calculating, and
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recording the volumetric flow rate in the flare header or headers that feed the flare as well as any flare
supplemental gas used. Different flow monitoring methods may be used to measure different gaseous
streams that make up the flare vent gas provided that the flow rates of all gas streams that contribute to the
flare vent gas are determined. If assist air or assist steam is used, the owner or operator shall install,
operate, calibrate, and maintain a monitoring system capable of continuously measuring, calculating, and
recording the volumetric flow rate of assist air and/or assist steam used with the flare. If pre-mix assist air
and perimeter assist are both used, the owner or operator shall install, operate, calibrate, and maintain a
monitoring system capable of separately measuring, calculating, and recording the volumetric flow rate of
premix assist air and perimeter assist air used with the flare. Flow monitoring system requirements and
acceptable alternatives are provided in paragraphs (i)(1) through (6) of this section.

(1) The flow rate monitoring systems must be able to correct for the temperature and pressure of the system
and output parameters in standard conditions (i.e., a temperature of 20 °C (68 °F) and a pressure of 1
atmosphere).

(2) Mass flow monitors may be used for determining volumetric flow rate of flare vent gas provided the
molecular weight of the flare vent gas is determined using compositional analysis as specified in paragraph (j)
of this section so that the mass flow rate can be converted to volumetric flow at standard conditions using the
following equation.

Where: Qvol = Volumetric flow rate, standard cubic feet per second. Qmass = Mass flow rate, pounds per second.

385.3 = Conversion factor, standard cubic feet per pound-mole. MWt = Molecular weight of the gas at the flow
monitoring location, pounds per pound-mole.

(3) Mass flow monitors may be used for determining volumetric flow rate of assist air or assist steam. Use
equation in paragraph (i)(2) of this section to convert mass flow rates to volumetric flow rates. Use a molecular
weight of 18 pounds per pound-mole for assist steam and use a molecular weight of 29 pounds per pound-mole
for assist air.

(4) Continuous pressure/temperature monitoring system(s) and appropriate engineering calculations may be
used in lieu of a continuous volumetric flow monitoring systems provided the molecular weight of the gas is
known. For assist steam, use a molecular weight of 18 pounds per pound-mole. For assist air, use a molecular
weight of 29 pounds per pound-mole. For flare vent gas, molecular weight must be determined using
compositional analysis as specified in paragraph (j) of this section.

(5) Continuously monitoring fan speed or power and using fan curves is an acceptable method for continuously
monitoring assist air flow rates.

(6) For perimeter assist air intentionally entrained in lower and/or upper steam, the monitored steam flow rate
and the maximum design air-to-steam volumetric flow ratio of the entrainment system may be used to
determine the assist air flow rate.

(j) Flare vent gas composition monitoring. The owner or operator shall determine the concentration of
individual components in the flare vent gas using either the methods provided in paragraph (j)(1) or (2) of
this section, to assess compliance with the operating limits in paragraph (e) of this section and, if
applicable, paragraphs (d) and (f) of this section. Alternatively, the owner or operator may elect to directly
monitor the net heating value of the flare vent gas following the methods provided in paragraphs (j)(3) of
this section and, if desired, may directly measure the hydrogen concentration in the flare vent gas
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following the methods provided in paragraphs (j)(4) of this section. The owner or operator may elect to use
different monitoring methods for different gaseous streams that make up the flare vent gas using different
methods provided the composition or net heating value of all gas streams that contribute to the flare vent
gas are determined.

(1) Except as provided in paragraphs (j)(5) and (6) of this section, the owner or operator shall install, operate,
calibrate, and maintain a monitoring system capable of continuously measuring (i.e., at least once every 15-
minutes), calculating, and recording the individual component concentrations present in the flare vent gas.

(2) Except as provided in paragraphs (j)(5) and (6) of this section, the owner or operator shall install, operate,
and maintain a grab sampling system capable of collecting an evacuated canister sample for subsequent
compositional analysis at least once every eight hours while there is flow of regulated material to the flare.
Subsequent compositional analysis of the samples must be performed according to Method 18 of 40 CFR part
60, appendix A–6, ASTM D6420–99 (Reapproved 2010), ASTM D1945–03 (Reapproved 2010), ASTM D1945–
14 or ASTM UOP539–12 (all incorporated by reference—see § 63.14).
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