TECHNICAL EVALUATION and PRELIMINARY DETERMINATION

TECHNICAL EVALUATION

&

PRELIMINARY DETERMINATION

PROJECT

Project No. 0310045-022-AC

Air Permit No. PSD-FL-265E
JEA – Northside Generating Station

Circulating Fluidized Bed Boiler Nos. 1 and 2
Spray Dryer Absorber
COUNTY

Duval County, Florida

APPLICANT

JEA

21 West Church Street

Jacksonville, FL 32202

PERMITTING AUTHORITY

Florida Department of Environmental Protection

Division of Air Resource Management

Bureau of Air Regulation – New Source Review Section
2600 Blair Stone Road, MS #5505

Tallahassee, Florida  32399-2400

[image: image1.png]



November 25, 2008
I.  General Project INFORMATION

A.
Facility Description and Location

The facility is an electric services facility, which is categorized under Standard Industrial Classification (SIC) Code No. 4911.  The UTM coordinates are Zone 17, 446.90 km East, and 3359.150 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to a National Ambient Air Quality Standard (NAAQS).

B.
Facility Regulatory Categories

Title III:  The facility is a major source of hazardous air pollutants (HAP).

Title IV:  The facility operates units subject to the acid rain provisions of the Clean Air Act.

Title V:  The facility is a Title V major source of air pollution in accordance with Chapter 213, Florida Administrative Code (F.A.C.).

PSD:  The facility is a Prevention of Significant Deterioration (PSD)-major source of air pollution in accordance with Rule 62-212.400, F.A.C.

C.
Project Description

Air Permit No. PSD-FL-265 (Project No. 0310045-003-AC) authorized the construction of repowered Units 1 and 2, two new coal and petroleum coke-fired circulating fluidized bed (CFB) boilers and associated ancillary equipment (Emission Units 026 and 027), each with a nominal output of 297.5 megawatts (MW), at the existing Northside Generating Station.  The permit was issued on July 14, 1999.  The following modifications were done to Air Permit No. PSD-FL-265:

	PROJECT NUMBER
	PROJECT DESCRIPTION
	DATE ISSUED

	0310045-007-AC/PSD-FL-265A
	Changes to the design of the fly and bed ash handling systems
	May 25, 2001

	0310045-012-AC/PSD-FL-265B
	Use of treated solid fuels in Northside Units 1 & 2
	November 4, 2003

	0310045-015-AC/PSD-FL-265C
	Removal of baghouse control system with rail car unloading at Northside/St. Johns River Power Park 
	April 7, 2006

	0310045-021-AC/PSD-FL-265D
	Compliance testing with coal and/or petcoke for Northside Units 1 & 2
	Draft permit issued on October 13, 2008


The applicant has submitted this request for some minor permit clarifications and revisions to the original PSD-FL-265 permit.  The Department will issue a new permit that incorporates all the above modifications and all references to RESD will be changed to Environmental Quality Division (EQD).  

The purpose of this modification is to recognize and clarify that the spray dryer absorber (SDA) polishing scrubbers should be repaired and maintained to the extent possible while the CFB boilers remain operational.  The applicant submitted information showing that emissions from the units would increase if the CFB units were shutdown each time the SDA undergoes maintenance or repair, as compared to continuing to operate the CFB units when the SDA is off-line.  A typical unit shutdown and then re-start requires 52 hours total.  Based on detailed analysis of CEMS data from the units during startup/shutdown periods, the applicant estimated that total emissions for shutdown and subsequent startup for one maintenance event per unit is 84.1 tons, versus 16.4 tons if the units continue to operate during such an event, for an increase of 67.7 tons.  For an estimated 20 maintenance events per year per unit, the total difference in emissions is 2,710 tons per year.  Therefore, continuing to operate the units when the SDA is off-line for repair or maintenance meets the requirement of minimizing emissions to the atmosphere.   

As a result, the Department is clarifying that the spray dryer absorber polishing scrubber may be taken off-line for maintenance or repair for up to 144 hours per year per unit while the CFB boilers remain operational, and limestone injection to the boilers is increased as necessary to meet the sulfur dioxide and acid gases emission limits.  

The details of the permit clarifications and revisions and the Department’s responses are as follows.  Please note that double underlined indicates additions and strikethrough indicates deletions.
PSD Permit PSD-FL-265
Permit Revision Request #1:  Currently Specific Condition III.9. reads as follows:

CONTROL TECHNOLOGY – CFB BOILERS

9.
Sulfur Dioxide Control:  Sulfur dioxide (SO2) and acid gases shall be controlled by the injection of limestone into the CFB boiler beds.  Residual sulfur dioxide and acid gases shall be further controlled by the use of add-on air quality control systems for Units 1 and 2 to meet limits of 0.2 lb/mmBtu, 24‑hr block average, and 0.15 lb/mmBtu, 30-day rolling average.  The permittee shall provide design specifications to the Department at least 90 days prior to installation of the devices.  [Applicant Request]

In the original Best Available Control Technology (BACT) determination for PSD-FL-265, three alternative air quality control systems (AQCS) were approved: (1) circulating fluidized bed scrubber/electrostatic precipitator (CFBS/ESP); (2) spray dryer absorber/fabric filter (SDA/FF); and (3) CFBS with fabric filter (CFBS/FF).  The applicant chose the spray dryer absorber with fabric filter option.  The spray dryer absorber acts like a polishing scrubber for additional SO2, acid gases and metals control.  The acid gases and SO2 can be controlled if the spray dryer absorber is down due to maintenance and/or malfunction by injecting additional limestone to the boiler.  The Department had concerns that control of metals will be compromised when the SDA is off-line.     
SO2 is an acid gas.  SO2 control in a CFB boiler is achieved through absorption of the gas into the alkaline limestone material injected into the boiler.  Limestone is primarily calcium carbonate (CaCO3).  When limestone is added to the bed, it undergoes a transformation (calcination) in the furnace, and becomes calcium oxide (CaO).   The CaO in the flue gas then reacts with the SO2 to form calcium sulfate (CaSO4).  The CaSO4 is removed in the downstream particulate matter control device (i.e., FF).  The level of acid gas removal achieved in the CFB boiler is dependent upon the molar ratio of limestone to acid gas concentration, mixing of gases and lime particles, furnace temperature, etc.          

Hydrogen chloride (HCl) and hydrogen fluorides (HF) are also acid gases.  They behave and are controlled in the same manner described above for SO2.   As a result, the rationale for control of SO2 above also applies to HCl and HF.  HCl reacts with CaO in the flue gas to form calcium chloride salts; HF reacts to form calcium fluoride salts.   

Sulfuric acid mist (SAM) is often formed in flue gas in a stack during combustion of coal or other sulfur-containing fuels.  Both water and sulfur trioxide (SO3) are combustion products that have great affinity for each other.  They react quickly in the flue gas to form sulfuric acid. When the flue gas is cooled to temperatures at or below the dew point, a sulfuric acid mist will form from any sulfuric acid gas present.  Because of the enormous attraction between sulfur trioxide and water “only a very small amount of sulfur trioxide in combustion gas is required to draw water from the gas and form a fairly concentrated acid”.  As a result, the most effective control for SAM is to control SO2 (and therefore SO3) emissions.  
The applicant submitted data which demonstrates that whenever a SDA is taken off-line, and the CFB unit remains on-line, the limestone injection into the boiler is increased appropriately to maintain SO2 emissions below the allowable limits.  Continuous emission monitoring systems (CEMS) are employed on each unit for monitoring SO2 emissions.  The limestone injection rate is adjusted accordingly based on the CEMS data.  However, it is normally more cost effective to operate the SDAs than to increase limestone injection into the boilers, therefore JEA normally operates the SDA.  Based on the analyses over the last 2 years, the average SDA off-line event time is approximately 11 hours.  Based on this information, JEA is requesting up to 12 hours per month per unit (12-month rolling average) of SDA off-line for maintenance/repair.    

Based on the preceding discussion, the deliberate control of SO2 emissions from the CFB boilers, either through limestone injection or limestone injection/SDA operation, ensures that emissions of HCl, HF and SAM are maintained at levels below the permit limits.  The applicant also submitted stack test data for HF emissions obtained at the inlet to the SDA.  These data showed emissions below the HF emission limit.
The Department had concerns with certain metals emissions at the stack when the SDA is off-line.  The slurry feed into the SDA consists of lime slurry with boiler fly ash and recycled reaction products collected by the fabric filter.  The slurry is atomized into the flue gas from the CFBs.  The heat of the flue gas evaporates the slurry water and cools the flue gas.  Flue gas exits the SDA and is ducted to the fabric filter.  Cooling the flue gas condenses some of the mercury and additional trace metals.  The CFBs are normally operated with a greater than 80 percent mix of petcoke/coal.  At this higher mix of petcoke/coal, mercury and lead emissions will be minimized compared to operation of CFBs at 100 percent coal.  Therefore, the Department shall require that if the typical fuel mix for the CFBs should become greater than 25 percent coal, an additional test will be required with the SDA down for maintenance to verify that the lead emission limit will be met with the SDA down for maintenance when operating on higher percentage of coal.  Any malfunction of SDA when the CFBs are operating at a higher mix of coal than petcoke will be covered by the excess emissions clause in the permit.
Department’s Response for Request #1:  Specific Condition III.9. will be changed to read as follows:
CONTROL TECHNOLOGY – CIRCULATING FLUIDIZED BED (CFB) BOILERS 
9.
Sulfur Dioxide, Acid Gases and Metals Control:  Sulfur dioxide (SO2) and acid gases shall be controlled by the injection of limestone into the CFB boiler beds.  Residual sulfur dioxide, and acid gases and metals shall be further controlled by the use of add-on air quality control systems for Units 1 and 2 to meet limits of 0.2 lb/mmBtu, 24‑hr block average, and 0.15 lb/mmBtu, 30-day rolling average.  The permittee shall provide design specifications to the Department at least 90 days prior to installation of the devices.  The add-on air quality control systems installed by JEA and approved by the Department are spray dryer absorber (SDA) systems (one for Unit 1 and one for Unit 2) and fabric filters (one for Unit 1 and one for Unit 2).  During periods when an SDA is non-operational due to malfunction, maintenance or repair, limestone injection to the associated CFB boiler shall be increased to the extent needed to ensure that the SO2 emission limits in Condition 12 for Units 1 and 2 of 0.2 lb/mmBtu, 24-hr block average, and 0.15 lb/mmBtu, 30-day rolling average are achievable.  Non-operation of the SDA is limited to a maximum of 12 hours per month per unit (12-month rolling average).   
[Applicant Request; and 0310045-022-AC/PSD-FL-265E]

Permit Revision Request #2:  Currently Specific Condition III.49. reads as follows:

MONITORING REQUIREMENTS

49.
Continuous Emissions Monitoring Systems:  The permittee shall install, calibrate, operate, and maintain Continuous Emission Monitoring Systems (CEMS) in the stack to measure and record the sulfur dioxide, oxides of nitrogen, carbon monoxide, and visible emissions from CFB Boilers No. 1 and 2.   An emission level above a BACT limit, considering the 6-minute, 24-hour and 30-day rolling average periods, as applicable, shall be reported to RESD pursuant to Rule 62-4.160(8), F.A.C.  The continuous emission monitoring systems shall comply with the certification, performance specifications, and quality assurance, and other applicable requirements of 40 CFR Part 75 and 40 CFR Part 60 (Appendix B), as indicated above.  Periods of startup, shutdown, and malfunction shall be monitored, recorded, and reported as excess emissions when emission levels exceed the limits in Table 1 following the format of 40 CFR 60.7 [As revised, 64 Fed Reg. 7458 (February 12, 1999)].  
The applicant will install mercury continuous emission monitoring systems on each boiler stack.  This will insure that the mercury emission limit will be met at all times, even when the spray dryer absorber is off-line for maintenance or repair.  The Department is requiring that the mercury CEMS comply with the requirements of Performance Specification 12A of 40 CFR Part 60, Appendix B, and adhere to the quality assurance and quality control procedures of 40 CFR Part 60, Appendix F.  The Department will also require submittal of mercury CEMS data initially for the first year on a quarterly basis and for an additional two years on a semi-annual basis to show compliance with the mercury emission limits.  Thereafter, mercury CEMS data shall be maintained on site and available for inspection or submittal on request.        
Department’s Response for Request #2:  Specific Condition III.49. will be changed to read as follows:

CONTINUOUS EMISSIONS MONITORING SYSTEMS REQUIREMENTS AND REPORTING
49.50.(a)
Continuous Emissions Monitoring Systems Requirement:  The permittee shall install, calibrate, operate, and maintain Continuous Emission Monitoring Systems (CEMS’s) in the stack to measure and record the sulfur dioxide, oxides of nitrogen, carbon monoxide, mercury (Hg) and visible emissions from CFB Boilers No. 1 and 2.   An emission level above a BACT limit, considering the 6-minute, 24-hour and 30-day rolling average periods, as applicable, shall be reported to RESD EQD pursuant to Rule 62-4.160(8), F.A.C.  The continuous emission monitoring systems shall comply with the certification, performance specifications, and quality assurance, and other applicable requirements of 40 CFR Part 75 and 40 CFR Part 60 (Appendix B), as indicated above.  Periods of startup, shutdown, and malfunction shall be monitored, recorded, and reported as excess emissions when emission levels exceed the limits in Table 1 following the format of 40 CFR 60.7 [As revised, 64 Fed Reg. 7458 (February 12, 1999)]. 
(b)
Hg Continuous Emissions Monitoring Systems Operation:  The permittee has voluntarily agreed to install and operate a Hg CEMS.  The Hg CEMS shall be installed and operational no later than March 31, 2009, and shall be operated in accordance with the manufacturer’s specifications.  The Hg CEMS shall comply with the requirements in Performance Specification 12A (PS-12A) of 40 CFR Part 60, Appendix B.  The permittee shall adhere to the calibration drift and quarterly accuracy assessment procedures in 40 CFR Part 60, Appendix F or 40 CFR Part 75, Appendix B.  Every reasonable effort should be made by the permittee for the Hg CEMS to be operating during the time periods when the SDA is off-line.  If the Hg CEMS is not operating during a time period when the SDA is taken off-line, the best estimate of Hg emissions shall be provided to the Department and EQD based on the requirements of Rule 62-210.370, F.A.C.  [Rules 62-4.070(3) and 62-210.370, F.A.C.; and 0310045-022-AC/PSD-FL-265E] 

(c)
Continuous Emissions Monitoring Systems Reporting:  JEA shall submit to the Department and EQD Hg CEMS emissions data for both Units 1 and 2.  It shall be submitted in a graphical representation of Hg emissions against time.  The graph shall also indicate the periods when the SDA was taken off-line.  The Hg CEMS data shall be submitted for the four quarters of 2009 and thereafter Hg CEMS data shall be submitted semi-annually until December 2011.  The submittal of Hg CEMS data after 2011 will be only upon request from the Department or EQD. [Rule 62-4.070(3), F.A.C.; and 0310045-022-AC/PSD-FL-265E]

Permit Revision #3:  
The Department will require JEA to submit an engineering study of feasible improvements to the SDA system which will increase its reliability and availability.  The study will address opportunities for improvements in preventive and predictive maintenance of the system which could be performed while the SDA is on-line.  In addition, the study will address opportunities for minimizing the amount of time the SDA is taken off-line for maintenance and repair.  This will include repair process improvements and the feasibility of providing equipment modifications (including opportunities for redundancy) to the SDA system such as spare pumps, additional storage tanks, additional piping and valves, etc.  The engineering study shall provide the cost associated with any equipment changes or additions.  This study shall be completed in 24 months and the information shall be provided to the Department.  Based on the engineering study, the Department will make a determination if it is cost-effective to have further equipment modifications to the SDA system.  The Department will add a new permit condition in the Notification, Reporting and Recordkeeping section of the permit and will number it Specific Condition 49.  The new condition will read as follows:

49.
The permittee shall provide an engineering study By December 31, 2010 to the Department and EQD detailing opportunities to increase the reliability and availability of the SDA system.  The study will address potential improvements in preventive and predictive maintenance, and potential equipment and system modifications (including opportunities for redundancy) which will result in minimizing the amount of time the SDA is off-line during CFB operation.  The engineering study shall also include the cost estimates associated with potential equipment/system modifications (including opportunities for redundancy) and the cost effectiveness of the associated emissions reductions.  [Rule 62-4.070(3), F.A.C.; and 0310045-022-AC/PSD-FL-265E]
Permit Revision #4:    
The Department will require JEA to conduct compliance test for lead emissions on one of the units once every five years prior to Title V permit renewal.  The test shall be conducted under normal operation of the CFB boiler but with SDA down for maintenance.  The CFB boiler fuel can be either petcoke, coal or any mix of the two fuels for the compliance test.  An initial lead test will also be required on the current normal fuel mix (greater than 80 percent petroleum coke), and an additional test will be required at such time as the normal fuel mix becomes greater than 25 percent coal.  These tests must be performed with the SDA down for maintenance.  Specific Condition III.37. will be changed to read as follows: 

37.
Lead: Initial compliance tests only shall be performed on Unit 2 using EPA Method 12 or 29 to determine compliance with the lead emission limit in Condition 19 while firing coal and while firing petroleum coke.  An additional compliance test shall be conducted once every five years at permit renewal on one of the units while firing petroleum coke or coal or any mix of the two fuels and with the SDA down for maintenance. Within 6 months after the effective date of this permit revision, a compliance test for lead shall be conducted on approximately 80 percent pet coke and 20 percent coal with the SDA down for maintenance.  Subsequently, if the normal fuel mix to the CFB boilers is changed to 25 percent (or greater) for a period of more than 15 days, and the SDA requires scheduled maintenance, then an additional compliance test shall be conducted at a typical fuel mix within 60 days after the change is made and while the SDA is down for maintenance.  [Rule 62-4.070(3), F.A.C.; and 0310045-022-AC/PSD-FL-265E]  

D.
Processing Schedule

08-15-08:
Received the application for a minor source air pollution construction permit and Title V revision application. 
09-11-08:
Received request from the applicant for processing the construction permit and not Title V permit revisions with this application.  Application deemed complete.
II. Applicable Regulations

State Regulations

This project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The Florida Statutes authorize the Department of Environmental Protection to establish rules and regulations regarding air quality as part of the Florida Administrative Code (F.A.C.).  This project is subject to the applicable rules and regulations defined in the following Chapters of the Florida Administrative Code.

	Chapter
	Description

	62-4
	Permitting Requirements

	62-204
	Ambient Air Quality Requirements, PSD Increments, and Federal Regulations Adopted by Reference

	62-210
	Permits Required, Public Notice, Reports, Stack Height Policy, Circumvention, Excess Emissions, and Forms

	62-212
	Preconstruction Review, PSD Review and BACT, and Non-attainment Area Review and LAER

	62-213
	Title V Air Operation Permits for Major Sources of Air Pollution

	62-296
	Emission Limiting Standards 

	62-297
	Test Methods and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures


Federal Regulations

The Environmental Protection Agency establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 identifies New Source Performance Standards (NSPS) for a variety of industrial activities.  The existing Units 1 and 2 are subject to 40 CFR 60, Subpart A: General Provisions for NSPS Sources and 40 CFR 60, Subpart Da: Standards of Performance for Electric Utility Steam Generating Units for which Construction is Commenced after September 18, 1978.

General PSD Applicability

The Department regulates major air pollution sources in accordance with Florida’s PSD program, as approved by the EPA in Florida’s State Implementation Plan and defined in Rule 62-212.400, F.A.C.  A PSD review is required in areas currently in attainment with the state and federal Ambient Air Quality Standards (AAQS) or areas designated as “unclassifiable” for a given pollutant.  A new facility is considered “major” 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 28 PSD Major Facility Categories [Rule 62-210.200(Major Stationary Source), F.A.C.], or

· 5 tons per year of lead.

For modification projects at PSD-major sources, each regulated pollutant is reviewed for PSD applicability based on emissions thresholds known as the “Significant Emission Rates” listed in Rule 62-210.200, F.A.C.  Pollutant emissions from the project exceeding these rates are considered “significant” and the applicant must employ the Best Available Control Technology (BACT) to minimize emissions of each such pollutant and evaluate the air quality impacts.  Although a facility 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

A PSD permit was issued in 1999 for the initial construction of Units 1 and 2.  No changes in permitted emissions, production or fuel use limitations are requested.  

The key definition of “major source modification” is given at Rule 62-210.200 (192), F.A.C. as follows:

(a) Any physical change in or change in the method of operation of a major stationary source that would result in a significant emissions increase of a PSD pollutant and a significant net emissions increase of that pollutant from the major stationary source. 

JEA has in the past operated the SDAs as polishing scrubbers and have taken them off-line to perform maintenance and repairs due to the SDA vessel getting plugged.  The Department believes that the spray dryer absorber polishing scrubbers can be taken off-line for maintenance and repair with the CFB operating with additional limestone to meet the sulfur dioxide and acid gases emission limits.  Therefore, the Department does view the proposed changes as a physical change.  A change in the method of operation constitutes a modification if the change results in an increase in emissions.  If the increase in emissions are greater than the significant emission rates for that pollutant then PSD review applies to that pollutant.  The following section describes the emissions increases expected with the SDA off-line and CFB still operating.
With the SDA off-line, only lead and mercury emissions are expected to increase.  Lead emissions are estimated to increase by a maximum of 0.058 lb/hr, while mercury emissions are estimated to increase by a maximum of 0.028 lb/hr.  These increases assume that the units will emit at the permit limit with the SDAs off-line, which is a very conservative estimate.  Based on a maximum of 144 hr/yr per unit of SDA downtime, the maximum increase is 0.008 TPY for lead and 0.004 TPY for mercury.  These increases are below the PSD significant emission rates of 0.6 TPY for lead and 0.1 TPY for mercury, therefore PSD review do not apply to this project.  The Department has required testing of lead emissions when the SDA is taken off-line to show that the increase in lead emissions due to SDA being down is less than the significant rate.  The applicant is also installing a mercury CEMS to measure mercury emissions on a continuous basis.  The Department has required that quarterly mercury emissions data will be submitted to the Department and EQD for the first year and semi-annual data thereafter for an additional two years.  This information will provide the Department with reasonable assurance that mercury emissions do not increase beyond the significant emissions rate of 0.1 TPY (200 pounds per year).       
In addition, shutting down the units in order to perform SDA repair and maintenance would increase emissions significantly compared to continuing to operate the units (a difference of up to 2,700 TPY, as described earlier).   The permit conditions are being revised to clarify the use of the SDAs.
III. 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.  No air quality modeling analysis is required because the project does not result in a significant increase in emissions.  Syed Arif 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 Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida 32399-2400.
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