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1.  General Project INFORMATION

Facility Description and Location

The facility is a Kraft pulp and paper mill with Standard Industrial Classification codes of SIC No. 2611 and 2621.  The facility is located in Bay County at One Everitt Avenue in Panama City, Florida.  The UTM coordinates are Zone 16, 632.8 km East, and 3335.1 km North.  The existing mill is comprised of major activities areas such as: wood handling facility; pulping, bleaching, and chemical recovery; power house operations; paper machines; finishing, shipping, and warehouse operations; and other associated processes and equipment.  
Primary Regulatory Categories

· The facility is a major source of hazardous air pollutants.

· The facility has no 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 213, Florida Administrative Code (F.A.C.).

· The facility is a major stationary source in accordance with Rule 62-212.400 (PSD), F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
Project Description

Smurfit-Stone Container Enterprises, Inc. submitted an application for an air construction permit subject to the PSD preconstruction review requirements of Rule 62-212.400, F.A.C.  The applicant proposes to add petroleum coke (petcoke) as a primary fuel to the existing lime kiln.  This project includes a new 180 million Btu/hour (MMBtu/hour) lime kiln burner system capable of firing a combination of petcoke with No. 6 fuel oil or natural gas; a 250 ton ground petcoke storage silo, a dense phase pneumatic conveying system that will be used to unload the delivery trucks and transport the ground petcoke to the storage silo; and a weigh feeder and blower with eductor to pneumatically convey the ground petcoke to the kiln burner.  The petcoke will have a maximum sulfur content of 8.0% by weight.  For purposes of flame stability, petcoke will be co-fired fired with oil or gas and will constitute up to 90% of the maximum heat input rate.  Petcoke is a less expensive fuel than natural gas and fuel oil.  The applicant estimates a savings of approximately $2.2 million per year in fuel costs if 75% petcoke is fired.
The project will also partially enclose the recovery boiler building to reduce corrosion and maintenance.  The enclosure will be implemented in two phases.  The first phase will add a wall only along the east side of the building.  The second phase will initially consist of adding a second wall along the south side of the building and may eventually include enclosing the entire building.  The enclosures affect the dispersion of the stack plumes for the Nos. 3 and 4 combination boilers.  Therefore, the applicant also requests lower sulfur dioxide emissions standards for these units.

The following existing emissions units will be affected by this project.
	ID No.
	Description

	004
	Lime Kiln

	015
	No. 3 Bark Boiler

	016
	No. 4 Bark Boiler


The following new emissions units will be added by this project.

	ID No.
	Description

	038
	Petcoke Handling and Storage


Processing Schedule

February 23, 2007
Department received the application for an air pollution construction permit.

March 23, 2007

Department requested additional information; application incomplete.
April 12, 2007

Department received additional information.

May 11, 2007

Department requested additional information; application incomplete.
June 13, 2007

Department received additional information.
July 23, 2007

Department received additional information; application complete.

2.  Applicable Regulations

State Regulations
This project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes.  The Florida Statutes authorize the Department of Environmental Protection (Department) to establish rules and regulations regarding air quality as part of the F.A.C.  This project is subject to the applicable rules and regulations defined in the following F.A.C. Chapters:  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); and 62-297 (Test Methods and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures).
The following summarizes the state rule applicability for the emissions units affected by this project:

· The lime kiln is currently subject to the applicable requirements in Rule 62-296.404, F.A.C. for Kraft pulp mills.  No new requirements in this rule are triggered.  As shown below, PSD preconstruction review in accordance with Rule 62-212.400, F.A.C. applies to the lime kiln.
· The new petcoke storage and handling activities are subject to the general preconstruction review requirements of Rule 62-212.300, F.A.C.  These activities will result in increases of particulate matter emissions, but at less than the PSD significant emissions rate.
· The Nos. 3 and 4 combination boilers are not subject to any new requirements because the project will not increase emissions.  Lower sulfur dioxide emissions standards are requested to satisfy requirements for the air quality analysis.
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.  Part 61 specifies National Emissions Standards for Hazardous Air Pollutant (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP provisions based on the Maximum Achievable Control Technology (MACT) for given source categories.  Federal regulations are adopted in Rule 62-204.800, F.A.C.  The following summarizes the affected emissions units with regard to the federal regulations.
· The lime kiln is currently subject to the applicable requirements in 40 CFR 63 for NESHAP Subparts A (General Provisions), S (Pulp and Paper Industry) and MM (Kraft Pulp Mills).  The project does not trigger any new requirements in these rules for the lime kiln.  However, the project does result in an increase in the maximum hourly emissions rate for particulate matter, which subjects the lime kiln to the applicable requirements for this pollutant in 40 CFR 60 for NSPS Subparts A (General Provisions) and BB (Kraft Pulp Mills).  Therefore, the draft permit will include the applicable requirements from NSPS Subparts A and BB.
· The new petcoke storage and handling activities are not subject to any specific federal requirements.

· The Nos. 3 and 4 combination boilers are not subject to any new federal requirements as a result of this project.
General PSD Applicability

The Department regulates major stationary sources in accordance with Florida’s PSD program pursuant to Rule 62-212.400, F.A.C.  PSD preconstruction review is required in areas that are currently in attainment with the state and federal Ambient Air Quality Standards (AAQS) or areas designated as “unclassifiable” for these regulated pollutants.  As defined in Rule 62-210.200, F.A.C., a facility is considered a “major stationary source” if it emits or has the potential to emit 5 tons per year of lead, 250 tons per year or more of any PSD pollutant, or 100 tons per year or more of any PSD pollutant and the facility belongs to one of the 28 listed PSD major facility categories.  PSD pollutants include:  carbon monoxide (CO); nitrogen oxides (NOX); sulfur dioxide (SO2); particulate matter; 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 nonmethane organic compounds (NMOC); and mercury (Hg).
For major stationary sources, PSD applicability is based on emissions thresholds known as the “significant emission rates” as defined in Rule 62-210.200, F.A.C.  Emissions of PSD pollutants from the project exceeding these rates are considered “significant” and the Best Available Control Technology (BACT) must be employed to minimize emissions of each PSD pollutant.  Although a facility may be “major” for only one PSD pollutant, a project must include BACT controls for any PSD pollutant that exceeds the corresponding significant emission rate.  Rule 62-210.200, F.A.C. defines “BACT” as:

An emission limitation, including a visible emissions standard, based on the maximum degree of reduction of each pollutant emitted which the Department, on a case by case basis, taking into account: 

1.
Energy, environmental and economic impacts, and other costs; 

2.
All scientific, engineering, and technical material and other information available to the Department; and 

3.
The emission limiting standards or BACT determinations of Florida and any other state;

determines is achievable through application of production processes and available methods, systems and techniques (including fuel cleaning or treatment or innovative fuel combustion techniques) for control of each such pollutant.

If the Department determines that technological or economic limitations on the application of measurement methodology to a particular part of an emissions unit or facility would make the imposition of an emission standard infeasible, a design, equipment, work practice, operational standard or combination thereof, may be prescribed instead to satisfy the requirement for the application of BACT.  Such standard shall, to the degree possible, set forth the emissions reductions achievable by implementation of such design, equipment, work practice or operation. 

Each BACT determination shall include applicable test methods or shall provide for determining compliance with the standard(s) by means which achieve equivalent results. 

In no event shall application of best available control technology result in emissions of any pollutant which would exceed the emissions allowed by any applicable standard under 40 CFR Parts 60, 61, and 63.
In addition, applicants must provide an air quality analysis that evaluates the predicted air quality impacts resulting from the project for each significant PSD pollutant.

PSD Applicability for the Project

The project is located in Bay County, which is in an area that is currently in attainment with the state and federal AAQS or otherwise designated as unclassifiable.  The facility is a Kraft pulp mill, which is one of the 28 listed PSD major facility categories, and emits or has the potential to emit 100 tons per year or more of at least one PSD pollutant.  Therefore, the facility is a major stationary source and the project is subject to a PSD applicability review.  The following table identifies the estimated emissions increases based on the initial application.

Summary of PSD Applicability as Provided by the Applicant
	Pollutant
	Net Emissions Increase
	PSD Significant Emissions Rate
	Subject to PSD Review?

	CO
	none projected
	100 tons/year
	No

	NOX
	155 tons/year
	40 tons/year
	Yes

	PM
	16 tons/year
	25 tons/year
	No

	PM10
	10 tons/year
	15 tons/year
	No

	SAM
	6 tons/year
	7 tons/year
	No

	SO2
	77 tons/year
	40 tons/year
	Yes

	VOC
	none projected
	40 tons/year
	No

	Hg
	none projected
	200 pounds/year
	No

	Pb
	none projected
	1200 pounds/year
	No

	Fl
	none projected
	3 tons/year
	No

	H2S
	none projected
	10 tons/year
	No

	TRS
	5 tons/year
	10 tons/year
	No

	D/F
	none projected
	3.5 x 10-06 tons/year
	No


The table identifies overall emissions increases based on projected emissions and a netting analysis.  As shown in the table, the project is subject to PSD preconstruction review for emissions of NOX and SO2.  The following sections provide the BACT review and air quality analysis for these pollutants. 
4.  BACT Review for Lime Kiln (EU-004)
This section summarizes the review and preliminary determination of BACT for NOX and SO2 emissions.
NOX BACT Analysis
Discussion

Emissions of NOX are a result of the oxidation of nitrogen available in the combustion air (thermal NOX) and the conversion of chemically-bound nitrogen in the fuel (fuel-bound NOX).  Thermal NOx forms in the high temperature area of the burner, increases exponentially with increasing flame temperature and increases linearly with increasing residence time.  Fuel-bound NOX forms from the combustion of fuels containing bound nitrogen.  Based on the applicant’s proposal, the total potential NOX emissions would be 449 tons per year.  Projected actual NOX emissions increases from the project are predicted to be 137 tons per year.
Applicant’s Proposal

A summary of the applicant’s evaluation of the available technologies is as follows:
Oxidation/Reduction Scrubbing (O/R)

Several proprietary add-on NOX removal processes are commercially available, such as Tri-Mer Corporation’s TRI-NOX and The BOC Group’s LoTOX (Low Temperature Oxidation) NOX control system.  It has been reported that O/R scrubbing has a theoretical NOX removal efficiency of 90%.  The ability of O/R scrubbing to perform on a lime kiln or a similar source has never been demonstrated.  The presence of carbon dioxide from both calcination and combustion is also a complicating factor.  The technology is not listed for lime kilns in EPA’s RACT/BACT/LAER Clearinghouse (RBLC).  For the reasons listed above, the applicant does not consider O/R scrubbing as technically feasible for the lime kiln.

Selective Catalytic Reduction (SCR)

SCR involves the injection of ammonia (NH3) and a catalytic reactor to convert NOX to nitrogen and water vapor.  Several technical and operational difficulties exist with SCR technology as applied to lime kilns.  The SCR process is temperature sensitive, and efficient operation requires flue gas operating temperatures within a narrowly defined range.  Load fluctuations can result in exhaust gas temperature fluctuations, which upset the NH3/NOX molar ratio and, in turn, affect removal efficiency.  A lower than necessary temperature results in slow reaction rates, which leads to low NOX conversion rates, as well as unreacted NH3 passing through the reactor bed (ammonia slip).  A higher temperature than necessary results in shortened catalyst life and can lead to the oxidation of NH3 and the formation of additional NOX.  SCR technology has not been applied to lime kilns due to the variable exhaust temperatures associated with the process.  Furthermore, the optimum temperature range for the catalytic reaction is 575°F to 750°F while a lime kiln typically operates in the 1,600 – 2,700 °F range for the hot end and approximately 600 °F for the cold end.
The NH3 also causes potential corrosion problems, and unreacted ammonia may also react with sulfur to form ammonium bisulfate, which has the potential to create a visible and/or detached plume.  The lime in the lime kiln may also react with the sulfur to form calcium sulfate.  Ammonium bisulfate and calcium sulfate coatings, along with other dusts, will block the catalyst pores, thereby reducing the catalyst effectiveness.  SCR technology is not listed for lime kilns in EPA’s RBLC.  The applicant does not consider SCR to be technically feasible due to the likelihood of catalyst fouling and operation outside the effective temperature range.
Selective Non-Catalytic Reduction (SNCR)

SNCR involves the injection of ammonia or urea at an optimum temperature window (1600° F to 2100° F) to convert NOX to nitrogen and water vapor.  Several difficulties preclude use of an SNCR system to control NOX emissions from a lime kiln including:  maintaining the proper temperature window, maintaining the correct NH3/NOX ratio during any load fluctuations, excessive ammonia slip and resulting formation of ammonium salts resulting in a visible plume.  The optimum NH3/NOX molar ratio as well as correct reaction temperatures would be extremely difficult to monitor and maintain because of load and exhaust gas temperature fluctuations.  In addition, the correct temperature window occurs inside the rotating body of the kiln, which presents difficulties in locating the ammonia injection nozzles and has not been attempted on any lime kiln.  The applicant does not consider SNCR as technically feasible for a lime kiln at the present time. 
Flue Gas Recirculation (FGR)

In a FGR control system, a portion of the flue gases are recirculated back to the primary combustion chamber to create a lower oxygen content atmosphere.  This oxygen-lean atmosphere provides less oxygen available for NOX formation.  Due to the lower temperature of the recirculated gases, peak flame temperature is lowered.  Therefore, FGR reduces both fuel and thermal NOX.  Reducing the peak flame temperature below the temperature necessary for proper lime formation is not acceptable for ensuring fully calcined lime.  Since the kiln is 375 feet long, FGR would also require an excessive amount of ducting from the kiln outlet back to the kiln inlet.  FGR has never been demonstrated on a lime kiln and the applicant does not consider FGR as technically feasible for the project.

Non-Selective Catalytic Reduction (NSCR)

NSCR is another exhaust gas treatment technique for NOX reduction that uses a catalyst, typically a platinum/rhodium catalyst.  Use of NSCR reduces emissions of NOX, CO, and VOC simultaneously across the catalyst bed.  It is only effective in fuel rich combustion air.  To achieve a fuel-rich environment, excess combustion air must be kept to a minimum, typically resulting in a flue gas oxygen content of less than 3% by volume.  Ideally, the oxygen content should be less than 0.5% by volume for proper operation of NSCR.

The lime kiln at the Panama City Mill will normally operate with in-stack oxygen concentrations above 5% by volume.  Decreasing the excess air, and thus the oxygen concentrations, may result in increased CO emissions.  In addition to the operational incompatibility of the control strategy, various problems will arise from the fuel-borne contaminants that cause catalyst poisoning from SO2 and Cl2 in the flue gas, and catalyst fouling and plugging from dust that can lead to excessive backpressure.  All of these may cause premature failure of the catalyst and reduce the control efficiency.  For all of the reasons mentioned above, the applicant considers NSCR as technically infeasible for the lime kiln.

Low NOX Burners (LNB) and Good Combustion Practices
Traditional burners in a lime kiln are designed to introduce the fuel and air into a single combustion zone.  With this arrangement large amounts of excess air must be introduced to obtain optimal flames.  This results in a relatively uncontrolled combustion condition and high flame temperatures.  The high flame temperatures create thermal NOX.  LNB technology stages combustion at the burner in the high temperature zone of the flame to control the generation of thermal NOX.
LNB have been extensively tested and used in utility and industrial boilers and this technology has been transferred to lime kilns to the extent possible.  Burner flame properties are critical to the quality control and calcining process in the lime kiln.  The burner flame shape and properties have a dramatic effect on calcining efficiency.  Poor efficiency increases energy usage and decreases the calcining capacity of the kiln.  The modern lime kiln burner incorporates features to stage the combustion, lower the peak flame temperature and result in lower NOX emissions.  LNB technology is feasible for this project.
Applicant’s Conclusion:

As BACT, the applicant proposes good combustion practices, preventative maintenance and the installation of a LNB system with dual air and gas zones specifically designed to burn combinations of petcoke, gas and oil.  For petcoke firing, the applicant proposes a NOX emissions standard of 0.57 lb/MMBtu, which is equivalent to 103.0 lb/hour, 190.0 ppmvd @ 10% oxygen (O2), and 5.61 lb/ton of lime produced.  When firing natural gas or No. 6 fuel oil, the applicant proposes a single NOX emission standard of 110 ppmvd @ 10% O2, which equates to 68.0 lb/hour, 0.38 lb/MMBtu and 3.71 lb/ton of lime produced.
Department’s Review

The applicant provided a list of 19 recent NOX BACT determinations for lime kilns from EPA’s RBLC.  The NOX emissions standards range from 100 to 340 ppmvd @ 10% O2; however, only the Weyerhaeuser Red River Mill identified petcoke as the fuel.  The NOX BACT determination for this project was 190 ppmvd @ 10% O2.  Several of the 19 lime kilns specified “lb/hour” emissions rates, but did not identify any other standards or the kiln capacity, making comparison with Smurfit-Stone lime kiln difficult.
The Department discussed the RBLC listings with EPA Region 4 and adjoining state agencies.  The Department was able to determine that the following additional mills fire petcoke:  the Georgia-Pacific Port Hudson Mill, the Georgia-Pacific Monticello Mill, the Graymore Cellulose Mill, the Bellefonte Cellulose Mill and the Brunswick Cellulose Mill.  The Department was only able to determine comparative units for the Brunswick Cellulose Mill, which is permitted for NOX at 250 ppmvd @ 10% O2 when firing petcoke blends and 150 ppmvd @ 10% O2 when firing fuels other than petcoke blends based on burner design and operation.  In addition, compliance for this unit is demonstrated continuously with a NOX monitoring system.
The preliminary determination from the Georgia Department of Environmental Protection for the Brunswick Cellulose petcoke lime kiln conversion project included a discussion of test data collected on the lime kiln at the Georgia-Pacific Monticello Mill.  Tests conducted in March of 2006, showed NOX emissions of 304 ppmvd @ 10% O2 when firing a fuel blend with 73% petcoke.  Tests conducted in April of 2006 at the Georgia-Pacific Port Hudson Mill showed NOX emissions of 245 ppmvd @ 10% O2 when firing a fuel blend with 75% petcoke.
In addition, the Department is aware of the following control technology developments:

· The Department has recently permitted several new preheater/precalciner Portland cement kilns with SNCR systems.  Although differences in the design and operation of cement and lime kilns is acknowledged, it is noted that the Portland cement industry claimed that SNCR was technically infeasible and incompatible with cement kilns for many years.
· In its research on Portland cement kilns, the Department discovered at least one cement kiln operating in Europe that currently uses SCR to control NOX emissions.
· In addition, there is an existing wet cement kiln in Lumbres, France utilizing SNCR to control NOX emissions overcoming the issue of locating the injectors and piping on the rotating body.
· Cadence Combustion Technology Partners offers a system to deliver mixing air and/or ammonia for SNCR on a rotating kiln.
· FuelTech, Inc., an SNCR vendor, holds a patent for the design of an SNCR system that uses compressed air to inject urea prill in a rotating kiln for SNCR control.
The Department requested the applicant to contact FuelTech, Inc., for a quote on an SNCR system.  After reviewing the project, FuelTech, Inc. indicated that load fluctuations could be accommodated in the design of the SNCR system.  However, the vendor concluded that an SNCR system would not provide any meaningful reductions because of:  the difficulty of injecting the reagent within a rotating kiln; and the overall the length of the kiln (375 feet) and injecting the reagent in the hot end of the kiln (94 feet away from the optimum temperature zone) or injecting the reagent in the cold end of the kiln (200 feet away from the optimum temperature zone).
Conclusion

The Department will continue to research the transfer of SNCR and SCR technology to lime kilns.  For this project to modify an existing lime kiln, the Department will establish the following preliminary BACT standards for NOX emissions based on the new kiln burner design and good operating practices:

Petcoke Blended with Oil and/or Gas:  190.0 ppmvd @ 10% O2 and 103.0 lb/hour based on a 30-day rolling average (equivalent to 5.61 lb/ton CaO)
Oil and/or Natural Gas:  110 ppmvd @ 10% O2 and 68.0 lb/hour based on a 30-day rolling average (equivalent to 3.71 lb/ton CaO)

Based on the available information, the above standards appear to be the lowest for a lime kiln firing petcoke.  Compliance with the standards will be demonstrated continuously with a NOX monitoring system, which will be installed within 180 days of initial petcoke firing.  The Department considered establishing separate limits for firing petcoke, fuel oil and natural gas and then prorating these limits for firing blends of these fuels.  However, the vendor guarantees the NOX emissions standards for firing petcoke blended with gas or oil.  For purposes of flame stability, some gas or oil will be co-fired with up to approximately 90% petcoke.  Because the purpose of the project is to reduce operating costs by firing the less expensive petcoke, the Department believes that petcoke will be fired as the primary fuel when fuel costs dictate and that the above standards are sufficient.  The standards for firing oil and/or natural gas would apply only when these fuels are fired without petcoke.
SO2 BACT Analysis
Discussion

Lime muds contain a small amount of sulfur that forms SO2 when oxidized in the kiln.  SO2 is also formed in lime kilns when fuel oil or petroleum coke is fired as the primary fuel and when non-condensable gases (NCGs) or stripper off-gases (SOGs) containing sulfur are destroyed in the kiln when used as a control device.  Much of the SO2 formed is naturally scrubbed in the kiln as a result of the lime being processed.  Based on the applicant’s proposal, the potential SO2 emissions would be 140 tons per year.  Projected actual SO2 emissions increases from the project are predicted to be 77 tons per year.
Applicant’s Proposal

A summary of the applicant’s evaluation of the available technologies is as follows:
Proper Kiln Design and Operation

The emission of SO2 from a lime kiln is minimized by employing proper kiln design and operation, which is synonymous with good combustion practices to ensure that SO2 in the flue gas is readily absorbed by the lime.  Efficient combustion is a function of several parameters including the quantity of oxygen supplied in the burner to support combustion of the fuel and the temperature and residence time inside the kiln to which the products of fuel combustion are exposed.  Good combustion control practices manage the process to maintain a consistent level of SO2 absorption within the kiln.  Employing good combustion practices is a technically feasible manner in which to control emissions of SO2.

Optimal Mud Washing

Some sulfur removal (and therefore SO2 removal) would be expected with optimal lime mud washing.  By filtering and washing soluble sodium and sulfur compounds from the lime mud, ball and ring formation is minimized in the lime kiln, which reduces the amount of sulfur available to form SO2, TRS, and SAM emissions.  The Panama City Mill currently utilizes lime mud washing techniques on the lime kiln.  The lime mud is washed as thoroughly as possible using fresh water.  The solids off of the mud filter are tested on a regular basis, the amount of vacuum is monitored and recorded, and the filter is cleaned regularly with acid.

Flue Gas Desulfurization (FGD)/Wet Scrubbers
FGD systems are collection devices that use an absorbent to remove SO2 from a gas stream.  Although dry sorbents can be injected into the flue gas stream for effective control, FGD systems more frequently use a liquid absorbent as the scrubbing media.  Wet scrubbers are collection devices that trap wet particles in order to remove them from a gas stream.  They utilize inertial impaction and/or Brownian diffusion as the particle collection mechanism.  Wet scrubbers typically use water as the cleaning liquid, but caustic or lime can be added for pH control in order to remove SO2 from the gas stream.  Types of scrubbers include spray scrubbers, cyclone scrubbers, packed-bed scrubbers, plate scrubbers, and venturi scrubbers.  The most common scrubber is the venturi scrubber because of its simplicity (no moving parts) and high collection efficiency.  In this type of scrubber, a gas stream is passed through a venturi section, before which, a low-pressure liquid (usually water) is added to the throat.  The liquid is atomized by the turbulence in the throat and begins to collect pollutants impacting the liquid 

The lime kiln at the Panama City Mill is currently equipped with a venturi scrubber followed by a cyclonic collector.  The venturi scrubber primarily uses fresh water as the scrubbing media.  Although not designed as an SO2 control device, the venturi scrubber acts as a highly efficient SO2 scrubber because it collects lime dust particles that exit the lime kiln in the flue gas.  This renders the scrubbing liquid as highly alkaline and the venturi scrubber in essence becomes an FGD system using the lime slurry as the scrubbing media.
Applicant’s Conclusion

The only feasible SO2 control technologies for the lime kiln are:  proper kiln design and operation; optimal mud washing; and flue gas desulfurization with the existing wet scrubber.  As BACT, the applicant proposes SO2 emissions standards of 32.0 lb/hour when firing petcoke blends and 7.3 lb/hour when burning natural gas or No. 6 fuel oil.  Based on firing a blend of 90% petcoke with 10% No. 6 oil and the maximum sulfur contents of the fuels, this represents 98.2% control efficiency.
Department’s Review

The Department believes that the current system is capable of more than 98% control. Tests conducted in October of 2002 indicate an average SO2 emission rate of 5.6 lb/hour when firing oil.  Additional tests conducted in February of 2006 indicate an average SO2 emission rate of less then 0.5 lb/hr when firing oil.  The average of these tests would be 3.1 lb/hour.  Based on a maximum sulfur content of 2.4% by weight for No. 6 oil and an assumption of 90% capacity during the tests, the Department estimates an uncontrolled stoichiometric SO2 emission rate of 409.5 lb/hour, which doesn’t account for any uncontrolled SO2 generated from the lime mud.  Therefore, the SO2 control efficiency would be greater than 99%.
Conclusion

The Department preliminarily determines that proper kiln operation, optimal mud washing and wet flue gas desulfurization with proper parametric monitoring and good operating practices represent BACT for SO2 control in the lime kiln.  The following preliminary standards are established as BACT:

Petcoke Only:  1.02 lb/ton of lime produced and 18.8 lb/hour
No. 6 Fuel Oil Only:  0.25 lb/ton of lime produced and 4.6 lb/hour
Compliance will be demonstrated by conducting stack tests in accordance with EPA Methods 6C and 19.  When firing a petcoke blend, the standards shall be prorated based on heat input provided from each fuel.  No standard is set for natural gas, which contains nearly negligible amounts of sulfur.
Upon completing construction of the new burner system, the BACT standard for firing fuel oil is effective.  For the first 180 calendar days after initially firing petcoke, the draft permit includes a temporary standard for petcoke only firing of 1.74 lb/ton of lime produced and 32.0 lb/hour as requested by the applicant.  This will provide sufficient time to conduct testing and establish the operating conditions that reflect good control.  The draft permit establishes a minimum pH level to be developed based on testing and periodic pH monitoring so that the scrubber liquid may be adjusted as necessary.  After the initial temporary period for petcoke firing, the lower BACT standards apply; however, tests conducted within the first 180 days of petcoke firing may be used to demonstrate compliance with the final BACT standards.
5.  Other Permit Requirements

Lime Kiln, NSPS Subpart BB Applicability

The existing lime kiln predates NSPS Subpart BB for Kraft pulp mills and is not currently subject to this rule, which regulates TRS and PM emissions.  The applicant indicates that the firing of petcoke will not increase the maximum hourly TRS mass emission rate, but will increase the maximum hourly PM emission rate.  Pursuant to 40 CFR 60.14(a), “Upon modification, an existing facility shall become an affected facility for each pollutant to which a standard applies and for which there is an increase in the emission rate to the atmosphere.”  Therefore, the draft permit includes the NSPS Subpart BB provisions regulating PM emissions as well as the General Provisions in Subpart A.  In addition, the draft permit includes a requirement to determine whether or not an increase in the maximum hourly TRS emissions rate occurred in accordance with 40 CFR 60, Appendix C (Determination of Emission Rate Change).
Lime Kiln, Actual PM and TRS Emissions Reports
For projects in which the applicant projects emissions to avoid PSD preconstruction review, Rule 62-212.300(1)(e), F.A.C. requires the permittee to monitor, report and keep records to determine whether a PSD significant emissions increase occurred as a result of the project.  Both PM and TRS emissions are close to the corresponding PSD significant emissions rate.  Currently, compliance with the PM standards is demonstrated by annual stack tests and compliance with the TRS standard is demonstrated by CEMS.  The draft permit requires the annual calculation of actual PM and TRS emissions and reporting pursuant to Rules 62-210.370 and 62-212.300(1)(e), F.A.C.

Petcoke Storage and Handling Activities

The new petcoke storage and handling activities are subject to the general preconstruction review requirements of Rule 62-212.300, F.A.C.  Ground petcoke will be delivered to the facility by truck and pneumatically conveyed to a 250 ton ground petcoke storage silo.  The storage silo will vent through a baghouse prior to discharging to atmosphere.  The ground petcoke will drop into a weigh bin from the storage silo before being conveyed to the kiln burner through the use of a blower and eductor.  The piping system that delivers the petcoke to the kiln burner will be completely enclosed.  The displaced air from the weigh bin will be redirected to the storage silo and will exit the storage silo baghouse.  The baghouse exhaust is limited to 5% opacity with initial and annual testing required.  These activities will result in increases of particulate matter emissions, but the overall project is less than the corresponding PSD significant emissions rates.
Enclosure for Recovery Boiler Building

The draft permit authorizes construction of an enclosure for the recovery boiler building to reduce corrosion and maintenance.  The enclosure will be implemented in two phases.  The first phase will add one wall along the east side of the building.  The second phase will add a second wall along the south side of the building and may eventually include enclosing the entire building.  The new enclosure adversely affects dispersion of the existing stack plumes.  The draft permit includes the following new SO2 emissions standards based on the air quality analysis provided in support of the PSD application:

Beginning on the day the permittee begins construction of the new enclosure of the east wall of the recovery boiler building:

1. SO2 emissions from the No. 4 Combination Boiler shall not exceed 690 lb/hour based on a 24-hour average determined from CEMS data; and

2. The combined SO2 emissions from the Nos. 3 and 4 Combination Boilers shall not exceed 1350 lb/hour based on a 24-hour rolling average determined from CEMS data.

Beginning on the day the permittee begins construction on one or more walls of the recovery boiler building in addition to the east wall:
1. SO2 emissions from the No. 4 Combination Boiler shall not exceed 690 lb/hour based on a 24-hour average determined from CEMS data;

2. The combined SO2 emissions from the Nos. 3 and 4 Combination Boilers shall not exceed 1350 lb/hour based on a 3-hour rolling average determined from CEMS data; and

3. The combined SO2 emissions from the Nos. 3 and 4 Combination Boilers shall not exceed 1100 lb/hour based on a 24-hour average determined from CEMS data.

For each stage of construction identified above, the draft permit requires the permittee to notify the Compliance Authority within one business day of commencing construction of:  the construction activity begun and the SO2 emissions standards in effect.  The supporting air quality analysis is discussed in the next section.

6.  Air Quality Analysis

The proposed lime kiln project results in PSD significant emissions increases for SO2 and NOX.  These are criteria pollutants with defined national and state ambient air quality standards (AAQS), PSD increments and significant impact levels.  The PSD regulations require the following air quality analyses for this project:

· Significant impact analysis for SO2 and NOX;
· Analysis of existing air quality for SO2 and NO2;
· PSD increment analysis for SO2 and NO2; and
· AAQS analysis for SO2 and NO2.
Based on the required analyses, the Department has reasonable assurance that the proposed project, as described in this report and subject to the conditions of approval proposed herein, will not cause or significantly contribute to a violation of any AAQS or PSD increment.  However, the following EPA-directed stack height language is included: “In approving this permit, the Department has determined that the application complies with the applicable provisions of the stack height regulations as revised by EPA on July 8, 1985 (50 FR 27892).  Portions of the regulations have been remanded by a panel of the U.S. Court of Appeals for the D.C. Circuit in NRDC v. Thomas, 838 F. 2d 1224 (D.C. Cir. 1988).  Consequently, this permit may be subject to modification if and when EPA revises the regulation in response to the court decision.  This may result in revised emission limitations or may affect other actions taken by the source owners or operators.”  A discussion of the required analyses follows.
Determination of Background Concentrations

Background ambient concentrations of the PSD-significant pollutants must be established for use in the required AAQS analysis.  The background concentrations represent the combined air quality impacts from sources not included in the modeling analysis and are added to the pollutant impacts predicted by model.  To develop the background concentrations, preconstruction ambient monitoring is required for all pollutants subject to PSD review unless exempt or the data requirements can be otherwise satisfied.

Based on an initial air quality modeling analysis, if the maximum air quality impact resulting from the projected emissions increase is less than the corresponding pollutant-specific de minimis concentration, the project is exempt from the preconstruction ambient monitoring requirement.  If existing representative ambient monitoring data is available, it may be used to satisfy the preconstruction ambient monitoring requirement.  In addition, if an acceptable monitoring method has not been established for the specific pollutant, preconstruction ambient monitoring may not be required.

The following table summarizes the initial modeling analysis to determine whether the predicted PSD-pollutant concentrations are above the regulatory de minimis levels.
Maximum Project Impacts Compared to De Minimis Ambient Levels

	Pollutant
	Averaging

Time
	Maximum Predicted

Impact ((g/m3)
	De Minimis

Level ((g/m3)
	Impact above
de minimis level?

	SO2
	24-hour
	31
	13
	Yes

	NO2
	Annual
	5
	14
	No


As shown in the table, the predicted maximum SO2 impact from the project is above the applicable de minimis level.  Therefore, preconstruction ambient monitoring is required for SO2.  This requirement is satisfied by the use of existing representative ambient monitoring data that is available from Florida’s ambient air monitoring network.  In addition, this existing data will be used for the NO2 background concentrations needed for subsequent analyses.  The following table shows the background concentrations based on the existing representative ambient monitoring data.

Summary of Background Concentrations

	Pollutant
	Background Concentrations ((g/m3)

	
	3-hour
	24-hour
	Annual

	SO2
	71
	24
	5

	NO2
	NA
	NA
	14


Models and Meteorological Data
PSD Class II Area Model

The EPA-approved American Meteorological Society and EPA Regulatory Model (AERMOD) dispersion model was used to evaluate the pollutant emissions from the proposed project and other existing major facilities.  In November of 2005, the EPA promulgated AERMOD as the preferred regulatory model for predicting pollutant concentrations within 50 km from a source.  AERMOD is a replacement for the Industrial Source Complex Short-Term Model (ISCST3).

The AERMOD model calculates hourly concentrations based on hourly meteorological data.  For evaluating plume behavior within the building wake of structures, the AERMOD model incorporates the Plume Rise Enhancement (PRIME) downwash algorithm developed by the Electric Power Research Institute (EPRI).  AERMOD can predict pollutant concentrations for annual, 24-hour, 8-hour, 3-hour and 1-hour averaging periods.  A series of specific EPA-recommended model features are referred to as the “regulatory options”.  The applicant used the regulatory options in each modeling scenario and building downwash effects were evaluated for stacks below the good engineering practice (GEP) stack heights.  The stack associated with this project satisfied the GEP stack height criteria.

Meteorological data used in the AERMOD model consists of a concurrent 5-year period of hourly surface weather observations and twice-daily upper air soundings from the National Weather Service offices located at Apalachicola and Tallahassee Regional Airports, respectively.  These stations were selected as the closest primary weather stations to the project area and are most representative of the project site.  The meteorological data was collected from 2001 through 2005.

Because five years of data are used in AERMOD, the highest-second-high (HSH) short-term predicted concentrations were compared with the appropriate AAQS or PSD increments.  For the annual averages, the highest annual average predicted by the model was compared with the corresponding standard.  For determining the project’s significant impact area in the vicinity of the facility, and for determining if significant impacts occur from the project on any PSD Class I area, both the highest short-term predicted concentrations and the highest predicted yearly averages were compared to the respective significant impact levels.

PSD Class I Area Model

The Bradwell Bay and St. Marks National Wilderness Areas (NWA) are identified as affected PSD Class I areas.  Since these PSD Class I areas are greater than 50 km from the existing facility, long-range transport modeling was required for the PSD Class I increment analysis.  The California Puff (CALPUFF) dispersion model was used to evaluate the potential impact from the proposed project on the PSD Class I increments.  CALPUFF is a non-steady state, Lagrangian, long-range transport model that incorporates Gaussian puff dispersion algorithms.  This model determines ground-level concentrations of inert gases or small particles emitted into the atmosphere by point, line, area, and volume sources.  The CALPUFF model has the capability to treat time-varying sources.  It is also suitable for modeling domains from tens of meters to hundreds of kilometers and has mechanisms to handle rough or complex terrain situations.  Finally, the CALPUFF model is applicable for inert pollutants as well as pollutants that are subject to linear removal and chemical conversion mechanisms.

The meteorological data was processed for use in the CALPUFF model by the California Meteorological (CALMET) model.  The CALMET model utilizes data from multiple meteorological stations and produces a three-dimensional modeling grid domain of hourly temperature and wind fields.  The wind field is enhanced by the use of terrain data, which is also input into the model.  Two-dimensional fields such as mixing heights, dispersion properties, and surface characteristics are produced by the CALMET model as well.  Meteorological data were obtained and processed for the calendar years of 2001-2003.  The CALMET wind field and the CALPUFF model options used were consistent with the suggestions of the federal land managers.

Significant Impact Analysis

Initially, the applicant conducts a modeling analysis to determine whether the proposed project will exceed the regulatory “significant impact levels”.  If the modeling analysis shows the impacts will not be significant, no further modeling is required.  If the modeling analysis shows significant impacts, additional multi-source modeling is required to determine the project’s impacts on the AAQS and PSD increments.  
To determine the significant impact areas for the proposed project in the PSD Class II area in the vicinity of the mill, SO2 and NOX concentrations were predicted by using discrete grids for receptor locations.  The receptors were located at the following intervals and distances from the origin:  every 100 meters from the site fence-line out to 2000 meters; and every 250 meters from 2000 out to 5000 meters.  In the PSD Class I areas for the Bradwell Bay and St. Marks National NWA, maximum pollutant concentrations were predicted at 233 discrete receptors.  If significant impacts are predicted and further AAQS and PSD increment modeling is required in the Class II area, modeling receptor refinements performed using a polar receptor grid (or equivalent) with a maximum spacing of 100 meters along each radial and an angular spacing between radials of 1 or 2 degrees.

The applicant first conducted modeling using only the proposed project’s worst-case emissions changes.  The lime kiln project’s partial enclosure of the recovery boiler building would cause downwash from the Nos. 3 and 4 Combination Boilers.  The following maximum emission rates from these units result in the highest predicted concentrations for comparing to the significant impact levels and, in turn, the AAQS or the allowable PSD Class II increments.

· Case 1 (east wall enclosure only):  1350 lb/hour based on a 24-hour average of combined emissions from both boilers with the No. 4 Combination Boiler operating at a maximum rate of 690 lb/hour (24-hour average, as proposed in the pending BART application).

· Case 2 (full enclosure):  1100 lb/hour based on a 24-hour average of combined emissions from both boilers with the No.3 Combination Boiler operating at a maximum rate of 887 lb/hour (24-hour average based on the current permit limit).
· Case 3 (full enclosure):  1350 lb/hour based on a 3-hour average of combined emissions from both boilers with the No. 3 Combination Boiler operating at its maximum limit of 887 lb/hour (24-hour average based on the current permit limit).

The following tables below show the results of the initial significant impact modeling analysis.
Significant Impact Analysis
	Pollutant
	Averaging

Time
	Maximum Predicted

Impact ((g/m3)
	Significant Impact
Level ((g/m3)
	Significant

Impact?
	Radius of Significant
Impact (km)

	Class II Areas, Vicinity of Project

	SO2
	Annual
	3
	1
	Yes
	4

	
	24-hour
	31
	5
	Yes
	4

	
	3-hour
	146
	25
	Yes
	4

	NOX
	Annual
	5
	1
	Yes
	1

	Class I Areas, Bradwell Bay and St. Marks National NWA

	SO2
	Annual
	0.002
	0.1
	No
	NA

	
	24-hour
	0.03
	0.2
	No
	NA

	
	3-hour
	0.09
	1.0
	No
	NA

	NOX
	Annual
	0.002
	0.1
	No
	NA


As shown, no significant impacts are predicted in the Class I areas; therefore, no further modeling analysis is required for the PSD Class I areas.  Significant impacts are predicted in the Class II area of the project for SO2 and NO2.  Therefore, an additional modeling analysis is required for SO2 and NO2 within the radius of predicted significant impact areas to determine impacts with regard to the AAQS and PSD increments.
AAQS Analysis

For PSD pollutants subject to an AAQS review, the total impact on ambient air quality is obtained by adding the maximum concentrations predicted by the model to representative “background” concentrations.  The maximum concentrations predicted by the model are based on the modeled results of the maximum allowable emissions from sources at the facility as well as all other major sources in the vicinity of the facility.  The background concentration is based on representative ambient data and accounts for all sources not explicitly modeled.  As shown in the following table, the modeling analysis predicts total ambient impacts for SO2 and NO2 to be less than the corresponding AAQS.

AAQS Impacts

	Pollutant
	Averaging

Time
	Modeled
Impacts

((g/m3)
	Background

Concentrations

((g/m3)
	Total Ambient
Impacts ((g/m3)
	AAQS

((g/m3)
	Total impact greater than AAQS?

	SO2
	Annual
	32
	5
	37
	60
	No

	
	24-hour
	235
	24
	259
	260
	No

	
	3-hour
	898
	71
	969
	1300
	No

	NOX
	Annual
	18
	14
	32
	100
	No


PSD Class II Increment Analysis

The PSD increment represents the amount that new sources in an area may increase ambient ground-level concentrations of a pollutant from a regulatory baseline concentration that was established in 1977 for PM10 and SO2 and 1988 for NO2.  The baseline years are 1975 for existing major sources of PM10 and SO2 and 1988 for existing major sources of NO2.  Projects that increase emissions “consume” increment.  The emission rates input to the model for predicting increment consumption are typically based on maximum potential emissions from increment-consuming sources at the facility and all other increment-consuming sources in the vicinity of the facility.  The following table shows the maximum predicted PSD Class II increments for SO2 and NO2 consumed by this project and all other increment-consuming sources in the vicinity of the facility.  

PSD Class II Increment Analysis

	Pollutant
	Averaging

Time
	Maximum Predicted Impact

((g/m3)
	Allowable

Increment

((g/m3)
	Impact Greater Than Allowable Increment?

	SO2
	Annual
	0.12
	20
	No

	
	24-hour
	78
	91
	No

	
	3-hour
	447
	512
	No

	NOX
	Annual
	13
	25
	No


As shown above, the project will not consume all of the available increment for SO2 or NO2.
Additional Impacts Analysis

Impacts on Soils, Vegetation, Wildlife, and Visibility

According to the modeling results, impacts based on the maximum allowable emission rates from the project are predicted to be less than the corresponding AAQS and PSD Class II increments.  The AAQS are designed to protect both the public health and welfare.  As such, it is reasonable to assume the impacts on soils, vegetation, and wildlife will be minimal or insignificant.

An air quality-related values (AQRV) analysis was conducted by the applicant for the affected PSD Class I and Class II areas.  No significant impacts on these areas are expected based on this analysis.  The long-range transport model CALPUFF was used to conduct a regional haze analysis for the PSD Class I areas.  The analysis showed no significant impact on visibility in this area.  Because SO2 and NOX emissions from the project exceeded the PSD significant emission rates, acid deposition rates for sulfur and nitrogen compounds were also predicted in the Class I areas and the results show the predicted impacts to be below the deposition analysis thresholds.

Growth-Related Air Quality Impacts

The proposed project will not cause a significant air quality impact from any associated changes in employment, population, housing, commercial development or industrial development in the area.

Conclusion

Based on the air quality analysis provided by the applicant, the project will not significantly contribute to or cause any exceedance of any ambient air quality standard, increment or visibility limit.

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.  Bruce Thomas is the project engineer responsible for reviewing the application and drafting the permit changes.  Cleve Holladay is the meteorologist responsible for reviewing and approving the ambient air quality analyses.  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.
