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Natural Gas Compression Station Engines


[bookmark: _GoBack]NATURAL GAS 4SRB

NEW STATIONARY RICE AT AN AREA SOURCE FOR HAPS

USING THE WARRANTED LIMITS OF THE MANUFACTURER
0.50 grams NOx/bhp-hr



Standards:  40 CFR Part 60, Subpart JJJJ Sections 60.4233(e); 60.4231(e)-mfg.

Emission Limits:  40 CFR Part 60, Subpart JJJJ, Table 1
USING AN NSCR & OXIDATION CATALYST to meet Voluntary limits for NOx, CO & VOC



NOTE:  THE SHORT TERM EMISSION LIMITS CAN BE CHANGED TO MATCH THE ENGINE SPECIFICATION/DATA SHEET

NOTE:  Modeling for NOx will be required before the permit can be issued, in order to determine the significant impact of NOx on ambient air quality




[Emissions Unit ID], [Company Equipment ID]
	Operations, Property and/or Equipment Description:
One or multiple natural gas, 4 stroke rich burn (4SRB) stationary spark ignition (SI) internal combustion engine (ICE), with a combined total horsepower (HP) of no more than XXXX HP for the site.  Each engine is equipped with a non-selective catalytic reduction (NSCR) and an oxidation catalyst and is purchased with a warranty to meet the voluntary NOx, CO, and VOC emission limitations identified in this permit.
a) 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).
(1) For the purpose of a permit-to-install document, the emissions unit terms and conditions identified below are federally enforceable with the exception of those listed below which are enforceable under state law only.
a. None.
(2) For the purpose of a permit-to-operate document, the emissions unit terms and conditions identified below are enforceable under state law only with the exception of those listed below which are federally enforceable.
a. None
b) Applicable Emissions Limitations and/or Control Requirements
The specific operations(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.  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.
	40 CFR Part 60, Subpart JJJJ
In accordance with 40 CFR 60.4230, this emissions unit is subject to the New Source Performance Standards (NSPS) for Stationary Spark Ignition (SI) Internal Combustion Engines (ICE).
40 CFR 60.4233(e)
40 CFR 60.4231(e)-mfg.
Table 1 to Part 60, Subpart JJJJ
	The permittee has agreed to meet the warranted emission limitations of the manufacturers of the engine and catalytic converter control.  These warranted emissions are more stringent that the emission standards established in the NSPS.

	b.
	OAC rule 3745-31-05(F)
Voluntary restriction to meet the manufacturers’ emissions warranty or test data, and using a NSCR control device to reduce NOx and an oxidation catalyst to reduce CO and VOC below NSPS limits.
	The exhaust emissions from this engine shall not exceed:
0.50 grams of nitrogen oxides per horsepower hour (0.50 g NOx/bhp-hr);
0.80 gram of carbon monoxide per brake horsepower hour (0.32 g CO/bhp-hr); and
0.23 grams of volatile organic compounds per brake horsepower hour (0.33 g VOC/bhp-hr).

	c.
	OAC rule 3745-31-05(A)(3), as effective 11/30/01
	Compliance with the applicable requirements of 40 CFR Part 60, Subpart JJJJ
Particulate emissions (PE) shall not exceed XX tons per year.
Sulfur dioxide (SO2) emissions shall not exceed XX ton per year.
See b)(2)a.

	d.
	OAC rule 3745-31-05(A)(3)(a)(ii)
	See b)(2)b.

	e.
	ORC 3704.03(T)
	Nitrogen oxide (NOx) emissions shall not exceed XX tons per rolling 12-month period.
Volatile organic compound (VOC) emissions shall not exceed XX tons per rolling 12-month period.
Carbon monoxide (CO) emissions shall not exceed XX tons per rolling 12-month period.

	f.
	OAC rule 3745-17-11(B)(5)(b)
	Particulate emissions (PE) shall not exceed 0.310 lb/MMBtu of actual heat input from RICE less than or equal to 600 horsepower (HP).
Particulate emissions (PE) shall not exceed 0.062 lb/MMBtu of actual heat input from RICE greater than 600 HP.

	g.
	OAC rule 3745-18-04
	The SO2 emission rate from well site natural gas exceeds the limit for sweetened pipe-line quality fuel gas; therefore the SO2 emissions limit shall be based on sour gas with a maximum H2S content of 250 ppmv.

	h.
	OAC rule 3745-17-07(A)(1)
	Visible particulate emissions from the exhaust stack serving this emissions unit shall not exceed 20 percent opacity, as a six-minute average, except as specified by rule.

	i.
	OAC rule 3745-110-03(F)
	For engines greater than 2,000 HP, the NOx emissions limitation specified by this rule (reasonable available control technologies for NOx) is less stringent than the voluntary NOx restrictions contained in this permit, as well as, the applicable NOx standard in Table 1 to Part 60 Subpart JJJJ.

	j.
	40 CFR 63 Subpart ZZZZ
40 CFR 63.6590(c)(1)
	A new or reconstructed area source operating in compliance with Part 60 Subpart JJJJ is the demonstration of compliance for 40 CFR 63 Subpart ZZZZ.

	j.
	OAC rule 3745-31-11
	In order to avoid significant impact to ambient air quality, emissions of NOx from all the emission units located at the facility shall be documented not to exceed XX pounds per hour.  This allows XX pounds of NOx per hour from emission units other than the natural gas engines.



Additional Terms and Conditions
a. The permittee has satisfied the Best Available Technology (BAT) requirements pursuant to OAC paragraph 3745-31-05(A)(3), as effective November 30, 2001, in this permit.  On December 1, 2006, paragraph (A)(3) of OAC rule 3745-31-05 was revised to conform to ORC changes effective August 3, 2006 (S.B. 265 changes), such that BAT is no longer required by State regulation for NAAQS pollutant less than ten tons per year.  However, that rule revision has not yet been approved by U.S. EPA as a revision to Ohio’s State Implementation Plan (SIP).  Therefore, until the SIP revision occurs and the U.S. EPA approves the revision to OAC rule 3745-31-05, the requirement to satisfy BAT still exists as part of the federally–approved SIP for Ohio.  Once U.S. EPA approves the December 1, 2006 version of 3745-31-05, then BAT no longer applies.
[OAC rule 3745-31-05(A)(3)]
b. These rules apply once U.S. EPA approves the December 1, 2006 version of OAC rule 3745-31-05 as part of the State Implementation Plan:
i. This permit takes into account the following voluntary restrictions (including the use of a combined NSCR and oxidation catalyst control device) for the purpose of avoiding Best Available Technology (BAT) requirements under OAC rule 3745-31-05(A)(3):
The exhaust emissions from this engine shall not exceed:
0.50 grams of nitrogen oxides (NOx) per horsepower hour;
0.80 gram of carbon monoxide (CO) per brake horsepower hour; and
0.23 grams of volatile organic compounds (VOC) per brake horsepower hour.
(a) Use of a combined NSCR and oxidation catalytic converter to reduce emissions of NOx, CO, VOC, and formaldehyde.
The Best Available Technology (BAT) requirements under OAC rule 3745-31-05(A)(3) do not apply to the PE and SO2 emissions from this air contaminant source since the potential to emit for PE and SO2 are less than ten tons per year.
[OAC rule 3745-31-05(F)]
The stationary spark ignition (SI) internal combustion engine (ICE) is subject to and shall be operated in compliance with the requirements of 40 CFR Part 60, Subpart JJJJ, the standards of performance for stationary SI ICE.
[40 CFR 60.4230(a)]
The stationary SI RICE has been or shall be purchased with a warranty from the manufacturers of the engine and catalytic converter to meet the emission standards identified in this permit for NOx, CO, and VOC.  The permittee shall maintain the engine and the NSCR/catalyst control device (catalytic converter) at the manufacturers’ settings and in accordance with the manufacturers’ instructions and/or operations manual, in order to maintain continuous compliance with the voluntary emission limitations established in this permit that are based on the warranties of the manufacturers.
[40 CFR 60.4233(e)] and [40 CFR 60.4231(e)]; and [OAC rule 3745-31-05(F)]
The summation of engine power from all the natural gas engines installed at the compression station shall not exceed the combined horse power of XXXX HP, above which it has been determined that NOx emissions exceed levels that would cause significant impact to air quality, as determined from dispersion modeling.  In order to avoid significant impact to ambient air quality, emissions of NOx from all the emission units located at the facility shall be documented not to exceed XX pounds per hour.
[OAC 3745-31-05(I)] and [OAC rule 3745-31-11]

c) Operational Restrictions
1. The stationary SI ICE shall be installed, operated, and maintained according to the manufacturer’s specifications, written instructions, and procedures over the entire life of the engine.  The permittee shall operate and maintain the stationary SI ICE to achieve the emission standards identified in 40 CFR 60.4233(e) and found in Table 1 of NSPS Subpart JJJJ over the entire life of the engine.  The air-to-fuel ratio controllers shall be set by the manufacturer and/or according to the operations manual, to ensure proper operation of the engine and control device and to minimize emissions.
[40 CFR 60.4234], [40 CFR 60.4243(b)], and [40 CFR 60.4243(g)]
The engine shall be installed with a catalytic converter (NSCR/oxidation catalyst) that shall reduce NOx, CO, and VOC emissions to the levels identified in this permit, based on the warranty of the manufacturer of the catalytic converter.
[OAC rule 3745-31-05(F)]

d) Monitoring and/or Recordkeeping Requirements
1. The permittee shall maintain the engine and catalytic converter manufacturers’ warranty and/or emissions test data on site or at a central location for all facility engines and it shall be made available for review upon request.  If the manufacturer’s warranty and/or emissions test data is not kept on site, the permittee shall maintain a log for the location of each engine and it shall identify the agency-assigned emissions unit number, the manufacturer’s identification number, and the emissions test data or warranty of emissions.  The manufacturer’s operations manual and maintenance records shall be maintained at the same location as the engine(s); or if the engine(s) is/are leased or serviced by personnel visiting (not stationed at) the site, these records shall be maintained by the facility or staff personnel who is responsible for maintaining the engine(s) to meet the manufacturer’s emission-related operating instructions and settings.  This information shall be made available to the Director or his/her representative upon request.
[40 CFR 60.4243(b)(1)]
The following records shall be maintained for each spark ignition engine operating at the well site:
a. all notifications submitted to comply with and all documentation supporting compliance with Part 60 Subpart JJJJ;
b. all notifications submitted to comply with and all documentation supporting compliance with Part 60 Subpart ZZZZ;
c. records of all maintenance conducted on the engines;
d. the emissions warranty or documented engine test data from the manufacturer of the engine and the catalyst control device, documenting that the/each engine meets the emission standards identified in 40 CFR 60.4231 and the voluntary emission limits established in this permit;
e. the testing results from the initial and subsequent performance tests conducted (every 8760 hours or 3 years, whichever comes first) to meet the requirements of 40 CFR 60.4243(b)(2); and
f. the information identified in 40 CFR Parts 90, 1048, 1054, and/or 1060 that is required to be provided by the manufacturer to the operator/owner, as applicable to the model year and horsepower of the engine(s).
The permittee or owner/operator (if leased) of the engines shall keep the above records and a maintenance plan for the engine(s), and shall maintain documentation that the engine is maintained and operated according the manufacturer’s emission-related instructions.
[40 CFR 60.4245(a)] and [40 CFR 60.4243(b)]

e) Reporting Requirements.
(1) 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)]
1. A comprehensive written report on the results of the performance tests, conducted to demonstrate compliance with the voluntary restrictions on NOx, CO, and VOC shall be signed by the person or persons responsible for the tests and submitted to the appropriate Ohio EPA District Office or local air agency within 30 days following completion of the test(s).  For engines greater than 2,000 HP, compliance with OAC rule 3745-110-03(F) is demonstrated through the performance test demonstrating compliance with the voluntary limit established for NOx.  The permittee may request additional time for the submittal of the written report, where warranted, with prior approval from the appropriate Ohio EPA District Office or local air agency.
(5) The permittee shall identify in the PER:
a. each SI engine located (and operated) at the site during the year;
b. the model year and horse power of each SI engine;
c. the date each SI engine was stack tested for compliance;
d. identification of each engine that did not meet the voluntary limitations identified in this permit;
e. identification of each engine that did not meet the applicable emission standards, operating limitations, and/or monitoring requirements identified in Part 60, Subpart JJJJ; and
for each engine not meeting the applicable emission limitations, identification of the pollutant limit that was exceeded, the number of hours of operation during the exceedance, the emissions measured during the most recent compliance demonstration and date of the performance test, and information on the resolution to compliance.

f) Testing Requirements
1. Compliance with the emission limitations in b)(1) of these terms and conditions shall be determined in accordance with the following methods:
6. The engine will need to meet the performance testing requirements of 40 CFR 60.4243(b)(2) and the permittee will be required to conduct performance testing for each engine greater than 500 HP covered under this permit, initially within one year of startup of the engine(s) and every 8,760 hours or 3 years of operation (whichever comes first), in order to demonstrate compliance with the emission limits from Part 60 Subpart JJJJ and the voluntary limits identified in this permit.
[40 CFR 60.4243(b)(1) and (2)] and [OAC rule 3745-31-05(F)]
a. Opacity Limitation:
Visible particulate emissions from the exhaust stack serving this emissions unit shall not exceed 20% opacity, as a six-minute average, except as specified by rule.
Applicable Compliance Method:
If required, compliance shall be determined through visible emission observations performed in accordance with U.S. EPA Reference Method 9 in 40 CFR, Part 60, Appendix A.
[OAC rule 3745-17-07(A)(1)]
Emission Limitations:
0.310 lb PE/MMBtu from ICE less than or equal to 600 HP; or
0.062 lb PE/MMBtu from ICE greater than 600 HP
XX tons PE/year
Applicable Compliance Method:
The particulate emission limitation is from OAC rule 3745-17-11(B)(5) for stationary internal combustion engines.
The ton per year PE emissions shall be determined through the following calculations, using the emission limit, the horse power of the engine or the summation of the horsepower of the engines meeting the requirements of this permit, and the worst-case fuel consumption (higher heating value):
0.310 lb PE/MMBtu x 8,500 Btu/hp-hr* x XXXX HP = XX lb/hr  or
0.062 lb PE/MMBtu x 8,500 Btu/hp-hr* x XXXX HP = XX lb/hr
XX lb/hr x 8760 hrs/yr x 1 ton/2000 lbs = XX ton PE/yr
* this is the fuel consumption (higher heating value) for a rich burn engine of 1380 HP; this number should be adjusted, if higher, for the engine(s) permitted
If required, the permittee shall demonstrate compliance with the emission limitations through exhaust emission tests performed in accordance with 40 CFR Part 60, Appendix A, Methods 1 through 5.
[OAC rule 3745-17-11(B)(5)]
Emission Limitations:
0.50 grams NOx/bhp-hr using a NSCR control device
XX tons NOx/rolling 12-month period
Applicable Compliance Method:
Compliance with the emission limitations shall be based on the performance testing, conducted in accordance with the requirements of 40 CFR 60.4244 and 40 CFR 60.4243(b)(2) using the applicable test methods in Table 2 to Part 60 Subpart JJJJ; the manufacturer’s warranty; and maintaining the engine according to the manufacturer’s settings and specifications.  The g/bhp-hr limit is based on the emissions warranty of the manufacturer of the engine.
Compliance with the ton per rolling 12-month NOx emissions limitation shall be determined by the following calculations for the engine(s):
0.50 g NOx/bhp-hr x XXXX HP x 1 lb/453.6 g = XX lbs NOx/hr
XX lbs NOx/hr x 8760 hrs/yr x 1 ton/2000 lbs = XX tons NOx/rolling 12-months
Compliance demonstrations shall be performed within 10% of 100% peak (highest achievable) load and shall not include periods of startup, shutdown, malfunction, and low load operating conditions.
For each engine installed that is rated at more than 2,000 HP, the permittee may demonstrate compliance with the exhaust emission tests requirements of OAC rule 3745-110-05 through the compliance test methods for the NSPS, the lower limit; except that the compliance demonstrations for OAC rule 3745-110-03(F) shall be performed while the engine is operating at (or as close as possible to) 100% load and 100% of its speed.  The permittee shall obtain any additional test data (i.e., flow rates, oxygen concentrations, moisture contents, etc.), diluent monitoring data, source fuel usage, and/or horsepower data, concurrent with the required compliance demonstration in order to convert the emission test results or monitoring data to grams per horsepower-hour.
The permittee shall notify the Director (appropriate Ohio EPA Division of Air Pollution Control District Office or local air agency) in writing of the scheduled performance test date at least 30 calendar days before it is scheduled, to allow the agency time to review and approve the site-specific test plan and to arrange for an observer to be present during the compliance demonstration.
Personnel from the appropriate Ohio EPA District Office or local air agency shall be permitted to witness the test(s), examine the testing equipment, and acquire data and information necessary to ensure that the operation of the emissions unit and the testing procedures provide a valid characterization of the emissions from the emissions unit and/or the performance of the control equipment.  A written report of the test results, signed by the person responsible for the testing, shall be submitted to the appropriate Ohio EPA District Office or local air agency no later than 30 days after completion of the emissions tests.
[OAC rule 3745-31-05(F)], [40 CFR 60.4233(e)], [40 CFR 60.4243(b)(2)], [40 CFR 60.4244], and [Table 1 to Part 60 Subpart JJJJ]; [OAC 3745-110-03(F)(1) and (G)(1)], [OAC 3745-110-05], and [OAC rule 3745-15-04(A) and (B)]

Emission Limitations:
0.80 grams CO/bhp-hr using an oxidation catalyst control device
XX tons CO/rolling 12-month period
Applicable Compliance Method:
Compliance with the emission limitations shall be based on the performance testing, conducted in accordance with the requirements of 40 CFR 60.4244 and 40 CFR 60.4243(b)(2) using the applicable test methods in Table 2 to Part 60 Subpart JJJJ; the manufacturer’s warranty; and maintaining the engine according to the manufacturer’s settings and specifications.  The g/bhp-hr limit is based on the emissions warranty of the manufacturer of the catalytic converter.
Compliance with the ton per rolling 12-month CO emissions limitation shall be determined by the following calculations for the engine(s):
0.80 g CO/bhp-hr x XXXX HP x 1 lb/453.6 g = XX lbs CO/hr
XX lbs CO/hr x 8760 hrs/yr x 1 ton/2000 lbs = XX tons CO/rolling 12-months
[OAC rule 3745-31-05(F)], [40 CFR 60.4233(e)], [40 CFR 60.4243(b)(2)], [40 CFR 60.4244], and [Table 1 to Part 60 Subpart JJJJ]
b. Emission Limitations:
0.23 gram VOC/HP-bhr using an oxidation catalyst control device
XX tons VOC/rolling 12-month period
Applicable Compliance Method:
Compliance with the emission limitations shall be based on the performance testing, conducted in accordance with the requirements of 40 CFR 60.4244 and 40 CFR 60.4243(b)(2) using the applicable test methods in Table 2 to Part 60 Subpart JJJJ; the manufacturer’s warranty; and maintaining the engine according to the manufacturer’s settings and specifications.  The g/bhp-hr limit is based on the emissions warranty of the manufacturer of the catalytic converter.
Compliance with the ton per rolling 12-month VOC emissions limitation shall be determined by the following calculations for the engine(s):
0.23 g VOC/bhp-hr x XXXX HP x 1 lb/453.6 g = XX lbs VOC/hr
XX lbs VOC/hr x 8760 hrs/yr x 1 ton/2000 lbs = XX tons VOC/rolling 12-months
[OAC rule 3745-31-05(F)], [40 CFR 60.4233(e)], [40 CFR 60.4243(b)(2)], [40 CFR 60.4244], and [Table 1 to Part 60 Subpart JJJJ]
c. Emission Limitations:
XX tons of SO2/year
Applicable Compliance Method:
The SO2 emissions limitation is based on a fuel gas with a maximum H2S content of 250 ppmv for sour gas.
Compliance with the ton per year SO2 emissions limitation shall be determined by the following calculations:
XX HP x 8,500 Btu/hp-hr* x 1 scf/1020 Btu x 1 lb-mole/379.5 scf x 250 ppm H2S x 64 lb SO2/lb-mole = XX lb SO2/hr
XX lb SO2/hr x 8760 hrs/year x 1 ton/2000 lbs = XX tons SO2/year.
* this is the fuel consumption (higher heating value) for a rich burn engine of 1380 HP; this number should be adjusted, if higher, for the engine(s) permitted
[OAC rule 3745-18-04]

g) Miscellaneous Requirements
1. Replacement of or Installation of Additional Engines
The permittee may install additional stationary engines or replace existing engines at any time during the life of this permit as long as the following are met:
a. at any given time, the total horsepower of all natural gas engines in service at the site is no more than XXXX HP;
b. all natural gas engines in service at the site meet the voluntary emission standards established in accordance with the warranty of the manufacturer of the engine and the manufacturer of the catalytic control device;
c. all natural gas engines in service at the site are in compliance with all applicable State and Federal rules;
d. the permittee maintains a list of all stationary natural gas engines used at the site; and
e. the permittee continues to meet the requirements contained in this General Permit and the qualifying criteria associated with this General Permit.
(8) Stack Height of Stationary Natural Gas Engines
a. Any engine with greater or equal to 250 HP shall be equipped with an exhaust stack that is at least XX’ above ground level.
Any engine with less than 250 HP shall be equipped with an exhaust stack that is at least XX’ above ground level.
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