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Note:  Per 40 CFR 63.769(c)(7) Reciprocating compressors in wet gas service are exempt from the compressor control requirements of 40 CFR 61.242-3.








Leak Detection for Compressors

Part 61 Subpart V

Template Permit for a Compressor at a major source of HAP, subject to Part 63 Subpart HH (40 CFR 63.769(c))
































C.	Emissions Unit Terms and Conditions



Emissions Unit:  Compressor Leaks, P003
Operations, Property and/or Equipment Description:
	P003
	Compressor(s)



0. This permit document constitutes a permit-to-install issued in accordance with ORC 3704.03(F) and a permit-to-operate issued in accordance with ORC 3704.03(G).
For the purpose of a permit-to-install document, the emissions unit terms and conditions in this permit are federally enforceable, with the exception of those listed below, which are enforceable under state law only.
None.
For the purpose of a permit-to-operate document, the emissions unit terms and conditions in this permit are enforceable under state law only, with the exception of those listed below, which are federally enforceable.
None.
Applicable Emissions Limitations and/or Control Requirements
The specific operation(s), property, and/or equipment that constitute each emissions unit along with the applicable rules and/or requirements and with the applicable emissions limitations and/or control measures are identified below.  Emissions from each unit shall not exceed the listed limitations, and the listed control measures shall be specified in narrative form following the table.
	
	Applicable Rules*/Requirements
	Applicable Emissions Limitations/Control Measures

	a.
	ORC 3704.03(T)
	Emissions of Volatile Organic Compounds (VOC) shall not exceed XX tons per year from fugitive equipment leaks, which shall be repaired as soon as possible following detection.

See b)(2)a.

	c.
	ORC 3704.03(T)
	There shall be no visible emissions from ancillary and/or associated equipment, compressors, pumps, and/or piping

	d.
	40 CFR 63.769(c) 
	Per Part 63, Subpart HH, equipment leaks from compressors at a major source for HAP, must meet the requirements specified in Part 61, Subpart V, sections 61.241 through 61.247, except as specified in 40 CFR 63.769(c)(1) through (8).
A leak is detected if an instrument reading of 500 ppm or greater is measured.

	e.
	
	

	f.
	
	

	g.
	40 CFR 63.769(c) and
40 CFR 61.242-3
	Equipment leak standards for compressor seal systems located at a major source for HAP

	h.
	40 CFR 63.769(c)(7)
	Reciprocating compressors in wet gas service are exempt from the control requirements of 40 CFR 61.242-3.



Additional Terms and Conditions
Except where equipped with a closed-vent system that captures and transports leakage from the compressor drive shaft to a process or fuel gas system, or to a control device complying with the requirements of 40 CFR 61.242-11 for a closed vent system and control device, or a compressor designated for no detectable emissions, as indicated by an instrument reading of less than 500 ppm above background, each compressor shall be equipped with a seal system that includes a barrier fluid system that prevents leakage of process fluid to the atmosphere.  The barrier fluid shall not be in VHAP service, as defined in 40 CFR 61.241; and if the compressor is covered by standards under 40 CFR Part 60, shall not be in VOC service, as defined in 40 CFR 61.241.
[40 CFR 61.242-3(a) and (c)]
A compressor is exempt from the requirements of 40 CFR 61.242-3(a) and (b) if it is equipped with a closed-vent system to capture and transport leakage from the compressor drive shaft back to a process or fuel gas system or to a control device that complies with the requirements of 40 CFR 61.242–11.  A compressor that is designated, as described in 40 CFR 61.246(e)(2), for no detectable emission, is exempt from the requirements 40 CFR 61.242-3 if the compressor:
is demonstrated to be operating with no detectable emissions, as indicated by an instrument reading of less than 500 ppm above background, as measured by Method 21 and as specified in 40 CFR 61.245(c); and
is tested for compliance in accordance with Method 21 and 40 CFR 61.245(c) initially upon designation, annually, and at other times requested by the Director.
[40 CFR 61.242-3(h) and (i)]
The barrier fluid shall not be in VHAP service, and if the compressor is covered by standards under 40 CFR part 60, shall not be in VOC service.  The permittee shall demonstrate that the barrier fluid is not in VHAP service by demonstrating that the VHAP content can reasonably never be expected to exceed 10% by weight using procedures that conform to the methods described in ASTM Method D-2267 and as specified in 40 CFR 61.18.  The permittee may use engineering judgment, rather than the ASTM method, if it can clearly be demonstrated that the barrier fluid does not contain or come into contact with materials that exceed a VHAP content equal to or more than 10% by weight.  Samples used to determine the percent VHAP content shall be representative of the compressed gas.
[40 CFR 61.242-3(c)] and [40 CFR 61.245(d)]
If the sensor indicates failure of the seal system, the barrier fluid system, or both, a leak is detected.
[40 CFR 61.242-3(f)]
Operational Restrictions
Each compressor seal system not equipped with a closed-vent system or not designated for no detectable emissions, and therefore not meeting the exemption from the requirements for a seal system that prevents leakage, shall be:
operated with the barrier fluid maintained at a pressure that is greater than the compressor stuffing box pressure; or
equipped with a barrier fluid system degassing reservoir that is routed to a process or fuel gas system, or is connected by a closed-vent system to a control device that complies with the requirements of 40 CFR 61.242–11, the standards for closed-vent systems and control devices; or
equipped with a system that purges the barrier fluid into a process stream with zero VHAP emissions to atmosphere.
Each barrier fluid system, subject to the compressor standards of 40 CFR 61.242-3, shall be equipped with a sensor that will detect failure of the seal system, barrier fluid system, or both.
[40 CFR 61.242-3(b) and (d)]
Unless the compressor is located within the boundary of an unmanned plant site, each sensor installed to meet the standards of 40 CFR 61.242-3 for the barrier fluid system shall be checked daily or shall be equipped with an audible alarm.  The permittee shall determine, based on design considerations and operating experience, a criterion that indicates failure of the seal system, the barrier fluid system, or both.
[40 CFR 61.242-3(e)]
Except where meeting the requirements for delay of repair in 40 CFR 61.242-10, for delay of repair, when a leak is detected, it shall be repaired as soon as practicable, but not later than 15 calendar days after it is detected.  A first attempt at repair shall be made no later than 5 calendar days after each leak is detected.
[40 CFR 61.242-3(g)]
Each compressor or potential site of a leak in the closed-vent system used to demonstrate compliance with Part 61 Subpart V shall be marked in such a manner that it can be distinguished from other equipment at the facility.
[40 CFR 61.242-1(d)]

Monitoring and/or Recordkeeping Requirements
	
	Applicable Rule*
	Requirements

	a.
	40 CFR 61.246
	Recordkeeping requirements

	b.
	40 CFR 61.246(b)
	Requirements to attach a weatherproof identification tag to leaking equipment

	d.
	40 CFR 61.246(c)
	Requirements to maintain a log of each leak detected for 2 years and the information to be maintained

	e.
	40 CFR 61.246(d)
	Required records for the design of the closed vent systems and control devices and period of time when they were not in operation as required

	g.
	40 CFR 61.246(e)
	Required records for equipment identification and records for each leak test conducted (dates and results)

	j.
	40 CFR 61.246(h) 
	Records required for design criteria for compressors, i.e., the barrier fluid system and sensor

	k.
	40 CFR 61.246(i) and (j) and
40 CFR 61.242-3(c)
	Records required for the demonstration that the barrier fluid is “not in VHAP and/or VOC service” and the analysis demonstrating the design capacity of the compressor.



Each compressor and its closed-vent system to the control device shall be monitored to for leaks using Method 21, 40 CFR Part 60, Appendix A.  When a leak is detected the following information shall be recorded in a log and shall be kept for 2 years in a readily accessible location:
the identification numbers of the monitoring instrument and leaking equipment;
the name of the operator conducting the monitoring;
the date each leak was detected and the date(s) of each attempt to repair them;
the repair methods applied in each attempt to repair each leak;
the maximum instrument reading measured by Method 21 of Appendix A–7 of Part 60 at the time the leak is successfully repaired or at the time it is determined to be non-repairable (except where a pump is repaired by eliminating dripping liquids);
identification of equipment exceeding the applicable leak detention limit 15 days after discovery of the leak and the maximum instrument reading measured by Method 21;
the reason for any delay of repair where a leak is not repaired within 15 calendar days after being discovered;
if a decision has been made that repair of a leak cannot be completed without a process shutdown, the signature of the person authorized to make that determination;
the expected date of successful repair of each leak that is not repaired within 15 days;
dates of process unit shutdowns that occur while the equipment is unrepaired; and
the date of successful repair of each leak.
[40 CFR 61.246(c)]
When a leak is detected a weatherproof identification tag with the equipment identification number and the date the leak was detected shall be attached to the leaking equipment (compressor or closed-vent system).  The tag can be removed after the leak has been repaired.
[40 CFR 61.246(b)]
Each compressor shall be equipped with a seal system and a barrier fluid system equipped with a sensor that will detect failure of the seal and/or barrier fluid system, except where meeting the requirements for a closed-vent-system in 40 CFR 61.242-11 or if the compressor is designed and designated for “no detectable emissions”.  The seal/barrier fluid system must meet the requirements of 40 CFR 61.242-3(a) through (g) and must be visually inspected daily or be equipped a sensor with an audible alarm.  A leak is detected when the sensor indicates a failure of the seal/barrier systems.  A compressor that can be demonstrated to operate with “no detectable emissions”, as indicated by a reading of less than 500 ppm above background, in accordance with 40 CFR 61.245(c), can be monitored initially upon designation and annually thereafter.
When a leak is detected, it shall be repaired as soon as practicable, but not later than 15 days after it is detected unless meeting the requirements for delay of repair in 40 CFR 61.242-10. A first attempt repair of a detected leak shall be made within 5 days of detection.
[40 CFR 61.242-3(a) through (i)] and [40 CFR 61.242-11(g)]
Closed-vent-systems and control devices shall be operated in compliance with the following provision:
Vapor recovery systems (e.g., condensers and absorbers) shall be designed and operated to recover the organic vapors vented to them with an efficiency of 95% or greater, or to an exit concentration of 20 ppmv, whichever is less stringent.
Enclosed combustion devices shall be designed and operated to reduce VHAP emissions vented to them with an efficiency of 95% or greater, or to an exit concentration of 20 ppmv, on a dry basis, corrected to 3% oxygen, whichever is less stringent; or to provide a minimum residence time of 0.50 seconds at a minimum temperature of 760 °C. 
Flares shall comply with the requirements of 40 CFR 60.18.
Each control device shall be monitored to ensure they are operated and maintained in conformance with their design.
Leaks, as indicated by an instrument reading of 500 ppm or more above background or by visual inspection, shall be repaired as soon as practicable, but not later than 15 days after it is detected, unless meeting the requirements for delay of repair in 40 CFR 61.242-11(h).  A first attempt repair of a detected leak shall be made within 5 days of detection.
Closed-vent-systems and control devices shall be operated at all times when emissions may be vented to them.
[40 CFR 61.242-11] and [40 CFR 61.242-3(g)]
(1) Closed-vent-systems and control devices shall be operated in compliance with the following provision:
a. Vapor recovery systems (e.g., condensers and absorbers) shall be designed and operated to recover the organic vapor vented to them with an efficiency of 95% or greater, or to an exit concentration of 20 ppmv, whichever is less stringent.
b. Enclosed combustion devices shall be designed and operated to reduce VHAP emissions vented to them with an efficiency of 95% or greater, or to an exit concentration of 20 ppmv, on a dry basis, corrected to 3% oxygen, whichever is less stringent; or to provide a minimum residence time of 0.50 seconds at a minimum temperature of 760 °C.
c. Flares shall comply with the requirements of 40 CFR 60.18.
d. Each control device shall be monitored to ensure they are operated and maintained in conformance with their design.
e. Each closed-vent-system shall be inspected initially and annually thereafter in accordance with 40 CFR 61.242-11(f) and monitored in accordance with 40 CFR 61.245(b).  A vapor recovery system or closed-vent-system is exempt from this inspection requirement if operated under a vacuum. 
f. Leaks, as indicated by an instrument reading of 500 ppmv above background or by visual inspection, shall be repaired as soon as practicable, but not later than 15 days after it is detected, unless meeting the requirements of delay of repair in accordance with 40 CFR 61.242-10.  A first attempt repair of a detected leak shall be made within 5 days of detection.
g. Closed-vent-systems and control devices shall be operated at all times when emissions may be vented to them.
[40 CFR 61.242-11]
The permitee shall record and maintain all of the records required to document visual inspections and monitoring of all compressor seals, as identified above, using a list of the compressor identification numbers assigned to each potential point of leakage.  The permittee shall also comply with the recordkeeping requirements and maintain the records identified in 40 CFR 61.246 including the date each leak was detected and dates of attempted and final repairs.
[40 CFR 61.246] and 40 CFR 61.242-3]
Any determination that a compressor or its closed vent system is technically infeasible to repair shall be documented to meet the appropriate requirements identified in 40 CFR 61.242-11(h) for delay of repair.  Records must be maintained for each determination, in accordance with 40 CFR 61.246(c)(5).  Any delay of repair shall meet the requirements of 40 CFR 61.242-10.
[40 CFR 61.242-11(h)] and [40 CFR 61.246(c)(5)]
The following information pertaining to the design requirements for the closed-vent system and control device, identified in 40 CFR 61.242–11, shall be recorded and kept in a readily accessible location:
the detailed schematics, design specifications, and piping and instrumentation diagram;
the dates and descriptions of any changes in the design specifications;
a description of the parameter(s) monitored to ensure that the control device is operated and maintained in conformance with its design as required in 40 CFR 61.242–11(e) and an explanation of why the parameter(s) was/were selected;
periods when the closed-vent system and control device are not operated as designed, including periods when a flare pilot light does not have a flame if using a flare for control; and
the dates of startups and shutdowns of the closed-vent system and control device.
[40 CFR 61.246(d)]
The following information pertaining to all equipment to which a standard applies shall be recorded in a log that is kept in a readily accessible location:
A list of identification numbers for equipment (except welded fittings) subject to the requirements of Part 61 Subpart V.
A list of identification numbers for equipment that the permittee elects to designate for “no detectable emissions” as indicated by an instrument reading of less than 500 ppm above background, which shall be signed by someone authorized to make that determination;.
A list of equipment identification numbers for pressure relief devices required to comply with 40 CFR 61.242–4(a) if part of the closed vent system.
The dates of each compliance test required for the compressors in 40 CFR 61.242–3(i); and if part of the closed vent system, for pressure relief valves in 40 CFR 61.242–4, and valves in 40 CFR 61.242–7(f).
the background level measured during each compliance test; and
the maximum instrument reading measured at the compressor seal or component of the closed vent system during each compliance test.
[40 CFR 61.246(e)]
The following information shall be recorded in a log that is kept in a readily accessible location:
the design criterion required in 40 CFR 61.242–3(e)(2) and an explanation of the design criterion; and
any changes to the design criterion and the reasons for the changes;
an analysis demonstrating the design capacity of the compressors; and
the analysis demonstrating that the barrier fluid is not in VHAP service; or if subject to requirements in Part 60, not in VOC service.
[40 CFR 61.246(h), (i), and (j)]
Reporting Requirements
The permittee shall submit an annual Permit Evaluation Report (PER) to the Ohio EPA District Office or Local Air Agency by the due date identified in the Authorization section of this permit.  The permit evaluation report shall cover a reporting period of no more than twelve-months for each air contaminant source identified in this permit.  It is recommended that the PER is submitted electronically through the Ohio EPA’s “e-Business Center: Air Services” although PERs can be submitted via U.S. postal service or can be hand delivered.
[OAC 3745-15-03(B)(2) and (D)]
The permittee shall submit a statement, in writing, notifying the Director that the requirements of Part 61 Subpart V for the compressors, the closed vent system, and the applicable testing, recordkeeping, and reporting are being or will be implemented.  This statement shall contain the following information for each compressor and the closed vent system (if controlled):
equipment identification number and process unit identification; and
type of equipment
the percent by weight VHAP in the gas/vapor at the compressor seals;
the process fluid state at the equipment (gas/vapor or liquid); and
the method of compliance with the standard, i.e., “leak detection frequency and repair”.
[40 CFR 61.247(a)]
The permittee shall submit semiannual reports, 6 months following the initial statement of compliance, that include the following information:
the identification of each compressor at the facility;
for each month during the semiannual reporting period:
the number of valves for which leaks were detected on the closed vent system;
the number of valves for which leaks were not repaired as required in 40 CFR 61.242–7(d) for the closed vent system;
the number of compressors for which leaks were detected as identified in 40 CFR 61.242–3(f);
the number of compressors for which leaks were not repaired as required in 40 CFR 61.242–3(g); and
the facts that explain any delay of repairs and, where appropriate, why a process unit shutdown was technically infeasible;
for the leak(s) identified above that were detected and not repaired within 15 days of discovery, the reason for the delay of repair, the date of detection, and date of final repair, and
the Method 21 test results conducted at the compressor seals during the reporting period; and
the dates of process unit shutdowns which occurred during the semiannual reporting period;
revisions to items reported in the initial statement of compliance if changes have occurred since the initial report or subsequent revisions in a semiannual report; and
the result of performance tests and monitoring used to determine compliance with “no detectable emissions” within the reporting period.
[40 CFR 61.247(b)]
Testing Requirements
	
	Applicable Rule*
	Requirements

	a.
	40 CFR 61.245
	Test methods and procedures

	b.
	40 CFR 61.245(b)
	Method 21 shall be used to determine the presence of a leak in accordance with this paragraph

	c.
	40 CFR 61.245(c)
	Method 21 shall be used for determining compliance with “no detectable emissions” in accordance with this paragraph

	d.
	40 CFR 61.245(d)
	Demonstration that a piece of equipment is “not in VHAP service”



Emissions Limitation:
Emissions of VOC shall not exceed XX tons year from fugitive equipment leaks from compressor seals.
Applicable Compliance Method:
The annual VOC limitation is the estimated potential-to-emit based upon the maximum number of compressors at the facility.  The emissions factor (0.0088 kg/hr x 2.2046 lb/kg) for “other equipment” from U.S. EPA’s “Protocol for Equipment Leak Emission Estimates”, Table 2-4, for Oil and Gas production Operations, shall be used to demonstrate compliance with the ton per year limit, unless a more representative emission factor can be documented and submitted.  The facility’s potential emissions from compressor seals shall be calculated as follows, with the option to substitute a more appropriate emissions factor:
In Gas/Vapor Service
Number of compressors x 0.01940 lb/hr x 50% VOC = lb VOC/hr
The estimated VOC emissions per hour shall be multiplied by 8760 hours per year and divided by 2000 pounds to calculate the estimated rolling ton per year fugitive VOC emissions for the demonstration of compliance.
* The % VOC for Gas/Vapor service was based on the highest percent VOC in gas analyses submitted by representative facilities.
[ORC 3704.03(T)]
Any demonstration that a compressor in “not in VHAP service” shall meet the requirements of 40 CFR 61.245(d), where the VHAP content of the process fluid (in contact with the compressor) must be tested using ASTM Method D-2267, or it can be demonstrated, to the Director satisfaction, that the process fluid cannot exceed 10% VOC by weight.  Samples shall be representative of the process gas.
[40 CFR 61.245(d)]
Emission Limitation:
VOC and/or VHAP from fugitive equipment leaks; and
The determination for “no detetable emissions” for the exemption from the standards for compressors per 40 CFR 61.242-3(i), with an instrument reading of less than 500 ppm above background
Applicable Compliance Method:
The detection of leaks of VOC/VHAP into the ambient air from equipment shall be determined as follows:
The detection of leaks shall be determined in accordance with the test procedure set forth in U.S. EPA Method 21 from 40 CFR 60 Appendix A and the instrument shall be calibrated before each use.
The following calibration gases shall be used:
zero air, which consists of less than 10 ppm of hydrocarbon in air; and
a mixture of air and methane or n-hexane at a concentration of approximately, but less than, 10,000 ppm of methane or n-hexane.
The instrument probe shall be traversed around all potential leak interfaces as close to the interface as possible as described in Method 21.
If demonstrating compliance with “no detectable emissions”, the above compliance demonstration must be completed initially upon designation and annually thereafter; and the Director has the authority to require additional testing as he/she deems necessary.
All potential leak interfaces shall be traversed as close to the interface as possible.  The arithmetic difference between the maximum concentration indicated by the instrument and the background level is compared with 500 ppm for determining compliance.
[40 CFR 61.245(b) and (c)] and [40 CFR 61.242-3(i)]
Emission Limitation
There shall be no visible emissions from compressor seals
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.
Miscellaneous Requirements
None
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