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1.  General Project INFORMATION

Air Pollution Regulations

Projects at stationary sources with the potential to emit air pollution are subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The statutes authorize the Department of Environmental Protection (Department) to establish regulations regarding air quality as part of the Florida Administrative Code (F.A.C.), which includes the following applicable chapters:  62-4 (Permits); 62-204 (Air Pollution Control – General Provisions); 62-210 (Stationary Sources – General Requirements); 62-212 (Stationary Sources – Preconstruction Review); 62-213 (Operation Permits for Major Sources of Air Pollution); 62-296 (Stationary Sources – Emission Standards); and 62-297 (Stationary Sources – Emissions Monitoring).  Specifically, air construction permits are required pursuant to Rules 62-4, 62-210 and 62-212, F.A.C.

In addition, the U. S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 specifies New Source Performance Standards (NSPS) for numerous industrial categories.  Part 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP based on the Maximum Achievable Control Technology (MACT) for numerous industrial categories.  The Department adopts these federal regulations on a quarterly basis in Rule 62-204.800, F.A.C.
Glossary of Common Terms

Because of the technical nature of the project, the permit contains numerous acronyms and abbreviations, which are defined in Appendix A of this permit.

Facility Description and Location

University of Florida Cogeneration Plant is an existing power plant, which is categorized under Standard Industrial Classification Code No. 4911.  The existing University of Florida Cogeneration Plant is located in Alachua County on Mowery Road at Building 82, University of Florida in Gainesville, Florida.  The UTM coordinates of the existing facility are Zone 17, 369.4 kilometers East, and 3279.3 kilometers North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to state and federal Ambient Air Quality Standards (AAQS).

Facility Regulatory Categories

· The facility is not a major source of hazardous air pollutants (HAP).
· The facility has units subject to the acid rain provisions of the Clean Air Act.
· The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· The facility is a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.

Project Description

In 1994, the applicant was issued air construction permit PSD-FL-181, which authorized the installation of a 43 MW General Electric LM6000 PA combustion turbine and duct burner system with heat recovery steam generator (HRSG) and the removal of three existing boilers.  With the incorporation of the PA unit, the remaining two boilers would be used as backup steam generators. Net decreases taken by the removal of the three boilers and reduced operation of the remaining two boilers were taken to avoid a BACT review for nitrogen oxides (NOX​). The project netted out of triggering any PSD review for all other pollutants except for carbon monoxide (CO).  The CO short term emissions limit established potential emissions below the PSD significant emissions rate.  The permit also established annual CO and NOX emission limits on the combustion turbine and duct burner.  The emissions from the remaining boilers were included under an annual facility-wide NOX cap.  No CO limit, short term or annual, was established for the boilers. 
In 2000, the applicant was issued air construction permit 0010001-003-AC to upgrade the existing LM6000 PA with a newer GE model 48 MW LM6000 PC Sprint unit.  To avoid PSD review the BACT for CO was re-established for the short term CO concentration limit, and the applicant took further annual NOX and CO emission caps on the new combustion turbine.  During this project the permittee had the option to install equipment to burn fuel oil in the combustion turbine; however, the oil firing equipment was never installed.  
Prior to incorporating the conditions of air construction permit 0010001-003-AC into the Title V permit, the applicant requested a new, lower short term concentration limit for CO for the combustion turbine to "provide operation flexibility."  This request was recognized under air construction permits 0010001-004-AC and 0010001-006-AC (project 006 was an amendment to project 004).  However, the permittee was authorized to operate both the combustion turbine and the duct burner 8,760 hours, thus negating any basis using hours of operation as permit limiting condition.  Air construction permits 0010001-006-AC and 0010001-003-AC were incorporated into the facility's Title V permit as part of permit 0010001-005-AV.  
For this current project under review, the permittee requested the combustion turbine's CO limit revert back to the original CO limit under air construction permit 0010001-003-AC.  The applicant has also requested the CO testing requirements for the duct burner be removed from the permit due to safety concerns while testing at high capacity.  In addition, the applicant has requested revisions to other permit language which will be addressed in this document. 
Processing Schedule

September 13, 2010

Received the application for a minor source air pollution construction permit.

October 13, 2011

Requested additional information.

April 20, 2011


Received additional information; application complete.
2.  PSD Applicability
General PSD Applicability

For areas currently in attainment with the state and federal AAQS or areas otherwise designated as unclassifiable, the Department regulates major stationary sources of air pollution in accordance with Florida's PSD preconstruction review program as defined in Rule 62-212.400, F.A.C.  Under preconstruction review, the Department first must determine if a project is subject to the PSD requirements ("PSD applicability review") and, if so, must conduct a PSD preconstruction review.  A PSD applicability review is required for projects at new and existing major stationary sources.  In addition, proposed projects at existing minor sources are subject to a PSD applicability review to determine whether potential emissions from the proposed project itself will exceed the PSD major stationary source thresholds.  A facility is considered a major stationary source with respect to PSD if it emits or has the potential to emit:
· 250 tons per year or more of any regulated air pollutant; or
· 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the following 28 PSD-major facility categories:  fossil fuel-fired steam electric plants of more than 250 million British thermal units per hour heat input, coal cleaning plants (with thermal dryers), Kraft pulp mills, portland cement plants, primary zinc smelters, iron and steel mill plants, primary aluminum ore reduction plants, primary copper smelters, municipal incinerators capable of charging more than 250 tons of refuse per day, hydrofluoric, sulfuric, and nitric acid plants, petroleum refineries, lime plants, phosphate rock processing plants, coke oven batteries, sulfur recovery plants, carbon black plants (furnace process), primary lead smelters, fuel conversion plants, sintering plants, secondary metal production plants, chemical process plants, fossil fuel boilers (or combinations thereof) totaling more than 250 million British thermal units per hour heat input, petroleum storage and transfer units with a total storage capacity exceeding 300,000 barrels, taconite ore processing plants, glass fiber processing plants and charcoal production plants.
Once it is determined that a project is subject to PSD preconstruction review, the project emissions are compared to the "significant emission rates" defined in Rule 62-210.200, F.A.C. for the following pollutants:  CO; NOX; sulfur dioxide (SO2); particulate matter (PM); particulate matter with a mean particle diameter of 10 microns or less (PM10); volatile organic compounds (VOC); lead (Pb); fluorides (Fl); sulfuric acid mist (SAM); hydrogen sulfide (H2S); total reduced sulfur (TRS), including H2S; reduced sulfur compounds, including H2S; municipal waste combustor organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans; municipal waste combustor metals measured as particulate matter; municipal waste combustor acid gases measured as SO2 and hydrogen chloride (HCl); municipal solid waste landfills emissions measured as non-methane organic compounds (NMOC); and mercury (Hg).  In addition, significant emissions rate also means any emissions rate or any net emissions increase associated with a major stationary source or major modification which would construct within 10 kilometers of a Class I area and have an impact on such area equal to or greater than 1 μg/m3, 24-hour average.

If the potential emission exceeds the defined significant emissions rate of a PSD pollutant, the project is considered "significant" for the pollutant and the applicant must employ the Best Available Control Technology (BACT) to minimize the emissions and evaluate the air quality impacts.  Although a facility or project may be major with respect to PSD for only one regulated pollutant, it may be required to install BACT controls for several "significant" regulated pollutants.

PSD Applicability for Project

The applicant has requested an increase in the short term CO concentration limit with no increases to the combustion turbine's annual CO emission cap of 127.5 tons per year.  There are no anticipated emissions increases or violations of the turbine's CO caps.  
The applicant does not anticipate any new emissions from the firing of the duct burner. The applicant provided operational data showing hours of operation, heat input levels, and information from previous testing as well as an engineering report to detail the issues with testing as the basis for not conducting a stack test with the duct burner operating. 

No other emission limit revisions were requested and the requested language revisions will not result in any emission limit revisions. The permittee is not modifying or increasing capacity at any of the emission units and there are no expected emission increases at the facility.  
Additional revisions have been incorporated by the Department and will be addressed in the Department's review of the application.  The project is not expected to result in actual CO emissions increases of 100 tons per year or more.  Therefore, the project is not subject to PSD preconstruction review.  However, it is a revision to a PSD permit.
3.  Application Review
The permittee currently operates a General Electric LM6000 PC Sprint combustion turbine, a duct burner system with HRSG, and two back up steam boilers.  The permittee proposes to increase the combustion turbine's short term CO concentration limit while keeping the annual emissions limit, remove testing requirements for the duct burner due to safety and operational issues, and minor revisions to permit language in air construction permits which have been incorporated into the current Title V permit.  The draft permit contains the additions and deletions made to original permit and additional revisions made under this permitting action.  
Short -Term CO Concentration Limit

The Department has reviewed the permitting history of the CO limits since the permittee installed the first combustion turbine under PSD-FL-181.  
PSD-FL-181:  The GE LM6000 PA turbine was added during this permitting process.  To avoid triggering the significant emission rates for NOX, a netting analysis was used based on a CO limit of 42 ppmvd for natural gas and 75 ppmvd for fuel oil (166.1 tons per year and 7.7 tons per year, respectively).  These annual limits were taken to avoid PSD review under this permitting action.  A CO annual emission cap was taken for the duct burner at 36.9 tons per year (natural gas only) as part of the effort to keep emissions below the significant emissions rate.  The duct burner limit was based on the potential emissions of the duct burner operating for 2,608 hours (or 30%) of the year.  
0010001-003-AC:  During the permitting of the existing GE LM6000 PC Sprint unit (EU 003), the permittee requested a CO limit of 36 ppmvd and to reduce the annual CO emission cap for natural gas from 166.1 tons per year to 127.5 tons per year to avoid PSD review.  The limits for the duct burner remained unchanged with this permitting effort.  This permit also gave the permittee to the option to install equipment to fire fuel oil. 
0010001-006-AC:  The permittee requested and was granted the lower short term limit of 31.6 ppmvd which they believed at the time would allow more flexibility in the hours of operation with the capability of remaining under the CO cap.  This permit also allowed continuous operation of the turbine which was inconsistent with adjusting short term emission limits and hours of operation as measures to stay under the annual emissions limit. The continuous operating hours at 8,760 hours was incorporated into the facility's Title V permit and this condition currently is the basis for operation for the combustion turbine and duct burner. 
0010001-005-AV:  The new combustion turbine was constructed and the conditions of air construction permits 0010001-003-AC and 0010001-006-AC were incorporated into the Title V permit.  The permittee did not install the equipment necessary to fire fuel oil in the combustion turbine.   Since the permit has expired the unit lost the ability to fire fuel oil without gaining further permitting authorization from the Department.  However, the emission limits for fuel oil combustion were incorporated into the Title V permit.  
The Department believes the short-term CO emission limit permitted in air construction permit 0010001-003-AC is the appropriate limit for the combustion turbine based upon the original BACT analysis.  The emission cap was taken to avoid triggering BACT for the new combustion turbine.  With the annual emission cap in place, the hours of operation should not be limited and it will be the responsibility of the permittee to remain within both the short-term concentration limit and the annual ton per year emission cap.  

Removal of No. 2 Fuel Oil as an Authorized Fuel for the Combustion Turbine

As permitted in 0010001-003-AC, the permittee was given the option to fire No. 2 fuel oil in the combustion turbine.  Since this equipment was not installed, the Department will remove all limits and caps referencing fuel oil combustion in the combustion turbine.  When the annual NOX emissions limit was lowered for the combustion turbine from 142.7 to 141 tons per year, the facility emissions limit was not reduced by 1.7 tons per year.  Removal of the oil firing emissions will reduce the facility NOX cap by 7.3 tons per year.  This will not affect the 141 tons per year limit for natural gas combustion in the combustion turbine.  With removal of fuel oil capacity of 7.3 tons per year and the additional 1.7 tons per year from the 0010001-003-AC project, the new facility-wide NOX annual emissions are 185.3 tons per year which includes the backup boilers and miscellaneous support equipment.  
The allotted 7.7 tons per year for CO emissions from oil firing are removed from the permit.  This does not affect the 127.5 tons per year limit on natural gas combustion.
Duct Burner

The permittee currently operates a 188 million British thermal units per hour (MMBtu/hr) duct burner with HRSG (EU 005) in association with the combustion turbine.  The unit was installed along with the original combustion turbine EU 001 under PSD-FL-181 and currently operates in conjunction with the existing combustion turbine EU 007.  Established under PSD-FL-181, the duct burner/HRSG has an annual CO emission limit of 36.9 tons per year based upon its potential emissions (0.15 lb/MMBtu) and burning no more than 519.5 million cubic feet of natural gas per year.  
The primary concern expressed by the applicant is the safety of personnel when stack testing the duct burner.  The last significant test performed on the duct burner was in October 2001.  During the test, the duct burner reached a capacity of 109 MMBtu/hr.  The applicant has indicated the duct burner has not operated at this heat input level since the 2001 test.  Below is a description of the testing and venting conditions for the test as provided by the applicant.

As an integral part of the refurbishment project on Boiler Nos. 4 and 5, a vent was added for boiler performance testing to ensure performance at capacity after refurbishment. As you recall, Boiler Nos. 4 and 5 were refurbished for backup after the cogen facility was built. A temporary steam vent system was installed on the cogen during the start-up period for the purposes of conducting steam blows; however, after commercial operation of the cogen unit, it was dismantled. As for the cogen's heat recovery steam generator (HRSG), there has never been a steam vent system for the specific purpose of testing. In addition, the current steam vent is inadequate to accommodate the steam generated while operating the duct burner without sufficient steam demand. The Heat Plant (i.e., Boiler Nos. 4 and 5) vent was intended to be temporary as part of that project. When it was determined that testing was required while firing the duct burner, the Heat Plant vent system was used; however, this steam vent system was never intended or designed to handle the steam generated when there is insufficient steam demand and the duct burner is fully fired. As a result, the duct burner was tested at the maximum duct burner heat input rate that the vent system could safely accommodate. Recently, a safety evaluation was performed on the steam vent system and, in addition to not meeting code, the system was deemed unsafe; as a result it has been dismantled.

Additionally the following information provided by the applicant, from the engineering report provided in response to the Department's first request for additional information, indicated the operational range for the duct burner is well below its actual rating.  
Firing at the full capacity of the duct burner is not possible with the current arrangement. Duct fired testing can be consistently performed at 30 mmbtu/hr in the summer or 70 mmbtu/hr in the winter. Lower firing level performance will be representative of higher firing levels with the operating arrangement of the duct burners.
The units have also operated within the heat input limits and natural gas consumption limits.  The table below illustrates the heat input levels the duct burner has operated for the calendar years 2007 through 2009.
	Percentage of Hours Operated for Calendar Years 2007 through 2009
	Range of Hourly Average Heat Input

	73.24
	0 MMBtu/hr

	0.02
	0.1-20.0 MMBtu/hr

	20.08
	20.1-30.0 MMBtu/hr

	2.58
	30.1-40.0 MMBtu/hr

	3.02
	40.1-60.0 MMBtu/hr

	0.92
	60.1-80.0 MMBtu/hr

	0.14
	80.1-100.0 MMBtu/hr

	100.00
	Total Percentage of Hours


The Department believes it is reasonable for the applicant to report emissions based on natural gas consumption.  However, with no recent testing data, there is no information to provide an accurate emission factor for each of the heat input ranges.  The Department will allow the applicant to report emissions based upon the potential emission factor of 0.15 MMBtu/hr and the lower heating value of the fuel as reported to the Department at 950 Btu/cubic foot.  The permittee is authorized to fire natural gas up to 197,700 cubic feet per hour and 519.5 million cubic feet per year.
Boilers 4 and 5
The permittee currently operates a 69.6 MMBtu/hr boiler and a 168 MMBtu/hr boiler as back steam generating units to the combustion turbine.  The boilers have the capacity to fire natural gas and No. 2 fuel oil.  Both units report annual emissions based upon heat input, hours of operation, and an emission factor for NOX.  This emission factor was established in October 2000.  Based upon the PSD-FL-181 permit, the boilers were required to be tested annually.  However, when the initial Title V permit (0010001-001-AV) was issued, the permit language indicated the emission factor would be established during a one time test and be the basis for annual calculations.  This revision was never reflected in any construction permit to modify the PSD permit. The permit no. 0010001-001-AV cites only state rules, but nothing about the PSD-FL-181 permit.  In later Title V permits, the PSD permits PSD-FL-181 and PSD-FL-181A were still cited in these permits.
Since these units are only used as backups and are being operated in standby mode at low heat input levels, it is reasonable to not test the units annually.  The emission factor should reflect a more precise measurement of the boiler's current performance.  The Department will require the boilers' emission factors be re-established prior to permit renewal for NOX emissions for both natural gas and fuel oil. 

In researching the permitting history of the facility, boilers 4 and 5 were part of the netting analysis under PSD-FL-181 in which the original combustion turbine was proposed, boilers 1, 2, and 3 were shut down, and boilers 4 and 5 showed reduced operations to avoid triggering BACT.  As part of the netting analysis to demonstrate reduced operation, boilers 4 and 5 combined would have NOX emissions of 19.7 tons per year.  Operational flexibility was built into the PSD permit to allow the boilers to operate if the combustion turbine was not operating and the boilers were needed to generate steam.  The controlling condition for the additional boiler operation would be the facility-wide NOX cap of 194.3 tons per year established to avoid BACT.  This condition has remained constant throughout the facility's permitting history. 

Currently, the boilers operate at low heat input levels to be ready for steam production in case of the combustion turbine going down.  This standby mode is reasonable for a quick response to any issues with the combustion turbine's operation status.  In standby mode, the boilers are emitting NOX, but levels from recent annual operating reports show the emissions to be well under 19.7 tons per year.  To provide additional assurance the facility wide NOX emission limit will not be exceeded, the emissions from both boilers should not exceed 19.7 tons per year while operating in standby mode. Best operating practices should be adhered to avoid exceeding this value.  Any values over 19.7 tons per year does not constitute a violation, but a report explaining the exceedence will be required from the facility to the Compliance Authority.  Emissions from the boilers are also included in the new facility-wide NOX limit of 185.3 tons per year.  
Additional Revisions
The applicant also requested minor revisions to permit conditions through the air construction permit process.  
· The applicant requested the fuel consumption rates monthly report be submitted to the Compliance Authority on the fifteenth day of each month instead of the current requirement to report on the fifth day of each month.  This change was made.
· Language in the permit will clarify that the permittee will have the option to use an approved laboratory to determine sulfur content of its natural gas. 

· The period in which excess emissions are allowed is clarified to be consistent with the NOX continuous emissions monitoring system (CEMS) reporting for the combustion turbine.
· Other changes to permit language was requested, but these changes are clarifying existing Title V permit language.  These changes were not made.
4.  Preliminary Determination

The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations as conditioned by the draft permit.  This determination is based on a technical review of the complete application, reasonable assurances provided by the applicant, and the conditions specified in the draft permit.  Bobby Bull, P.E. is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting the project engineer at the Department's Air Permitting and Compliance Section, 2600 Blair Stone Road, MS #5505, Tallahassee, FL, 32399-2400.  The Air Permitting and Compliance Section's phone number is 850/717-9000.
