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1.  GENERAL PROJECT INFORMATION

Facility and Location

The Georgia-Pacific Consumer Operations LLC operates an existing pulp and paper mill (SIC Nos. 2611 and 2621) in Palatka located North of CR 216 and West of US 17, Putnam County, Florida.  The UTM coordinates of this facility are: Zone 17; 434.0 km East; and, 3283.4 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for each air pollutant subject to a National Ambient Air Quality Standard (NAAQS).

The existing mill uses the Kraft sulfate process in which the digesting liquor (white liquor) is a solution of sodium hydroxide and sodium sulfide that is mixed with wood chips and cooked under pressure.  The spent liquor, known as weak black liquor, is concentrated and sodium sulfate is added to make up for chemical losses.  The black liquor solids (BLS) are burned in the recovery furnace to produce a smelt of sodium carbonate and sodium sulfide.  The smelt is dissolved in water to form green liquor to which quicklime (calcium oxide) is added to convert the sodium carbonate back to sodium hydroxide, which reconstitutes the cooking liquor.  The spent lime cake (calcium carbonate) is recalcined in a rotary lime kiln to produce quicklime, which is used to process the green liquor to cooking liquor.

Steam and energy needs are met by the power boilers, which burn a variety of fuels including fuel oil and natural gas.  The recovery boiler, lime kiln, and power boiler all fire fuels and produce products of incomplete combustion, including carbon monoxide (CO), nitrogen oxides (NOX), particulate matter (PM), particulate matter with an aerodynamic diameter less than or equal to a nominal 10 micrometers (PM10), sulfuric acid mist (SAM), sulfur dioxide (SO2), total reduced sulfur (TRS), and volatile organic compounds (VOC).  On the following page, Figure 10.2-1 shows the typical process flow for a Kraft sulfate pulping and recovery process.

Facility Regulatory Categories

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

· The facility operates no units subject to the acid rain provisions of the Clean Air Act.

· The facility is a Title V major source of air pollution.

· The facility is a major stationary source subject to the Prevention of Significant Deterioration (PSD) of Air Quality.
Project Description

The applicant requests an air construction permit for the following modifications to the existing pulp and paper mill.

No. 5 Power Boiler (EU-015):  Currently, the No. 5 Power Boiler fires residual oil with a maximum sulfur content of 2.35% by weight.  This boiler is the largest source of SO2 emissions at the plant and is considered an eligible unit subject to Rule 62-296.340, F.A.C. for the Best Available Retrofit Technology (BART).  In conjunction with this PSD project and the BART program, the No. 5 Power Boiler will be completely converted to fire natural gas as the sole fuel.  This modification results in large reductions of SAM and SO2 emissions to avoid PSD preconstruction review for the project and also satisfy the program requirements for BART.  Since the unit will be limited only to gaseous fuel, the existing electrostatic precipitator will be removed.
No. 4 Lime Kiln (EU-017).  Approximately 62 feet of the hot-end kiln shell and all ten coolers located in this section will be replaced.  The new coolers will be mounted with an improved bracket design to prevent stress cracks underneath the coolers.  The total cost of the lime kiln project is estimated at $1.8 million.

No. 4 Recovery Boiler (EU-018) and No. 4 Multiple Effect Evaporator Set (EU-032):  The applicant proposes numerous physical changes to the recovery boiler, including:

· Extensive replacement of tubes will be made in the superheater, economizer, main generating banks and floor.  The tube replacements are not considered routine because the original tubes have been in place since the unit was originally constructed in the 1970s.  The estimated cost for re-tubing the boiler is $24 million.  

· Physical changes will be made to the combustion air system to lower the peak furnace exhaust gas temperature and velocity into the superheater.  This effort is intended to reduce potential corrosion and pluggage of the superheater.  The modified air system is also expected to reduce PM/PM10 carry over and fouling in the boiler convection tube banks.  By staging the combustion air, an increase in boiler efficiency is anticipated, which may reduce some pollutants due to better combustion (i.e., CO, PM/PM10, and TRS), but may result in slight increases in NOX.  To offset the potential emissions increase in nitrogen oxides, the applicant proposes to install a fourth level of combustion air (quaternary air) to provide additional staged combustion.  The capacity of the No. 4 Recovery Boiler will remain unchanged at 789,000 lbs/hr of steam for a 24-hour average based on steam conditions of 850° F to 900° F at 1250 psi.  The maximum fuel firing rate of 210,000 lbs/hour of BLS will not change.  The estimated cost to modify the combustion air system is less than $2 million.

· The black liquor evaporator system, specifically the No. 4 Multiple Effect Evaporator (MEE) set, will be modified to increase the concentration of BLS from 65% to 75%.  The purpose of the modification is to improve the combustion efficiency of the No. 4 Recovery Boiler by reducing the amount of water in the BLS being fired.  A crystallizer vessel will be installed to remove additional moisture from black liquor leaving the concentrators.  The crystallizer will increase the temperature of the black liquor, which will discharge into a storage/flash tank at a lower pressure to “flash-off” the liquid water to a vapor.  The vapor will be routed to the existing evaporator system and collected as part of the existing non-condensable gas (NCG) collection system.  The applicant expects to fire less supplemental fuel oil by improving the firing of BLS.  Increasing the recovery boiler efficiency should reduce the steam demand for other existing boilers that fire fuel oil.  However, the increased solids content may result in increased particulate loading to the exhaust flue gas.  The estimated cost to modify the black liquor evaporator system is $5 to $6 million.

· In the existing concentrators, some internal baffles will be removed and several downcomer piping resized.  This effort will improve liquor circulation and increase velocity through the tubes, which should reduce scaling and fouling as well as the frequency of “boil outs”, which reduces component life.  An external heat exchanger will be added to the existing concentrators to preheat the black liquor with steam prior to entering the concentrators, which will improve evaporation.  The changes will allow the fuel feed system to more closely match the existing capacity of the No. 4 Recovery Boiler.  Emissions generated from the external heat exchanger will be controlled by the existing NCG collection system.

[image: image1.emf]Reference:  Section 10.2, Chemical Wood Pulping, AP 42, Fifth Edition, Compilation of Air Pollutant Emission Factors, Volume 1: Stationary Point and Area Sources, September 1990.

Proposed Schedule
Excluding the cost of converting the No. 5 Power Boiler to natural gas, the total cost of the project is estimated to be approximately $32 million.  The preliminary schedule is to complete all of the work except for the crystallizer project during the June/July 2007 outage.  It is likely that construction on the crystallizer project will not begin until some time in 2008.
Reviewing and Processing Schedule

July 18, 2006:  Receipt of application;

August 17, 2006:  Request for additional information;

September 29, 2006:  Receipt of additional information;
October 27, 2006:  Request for additional information;
November 16, 2006: Receipt of additional information;
December 15, 2006:  Request for additional information;

February 5, 2007:  Receipt of additional information, but still incomplete per response #1;

March 15, 2007:  Receipt of additional information;

March 16, 2007:  Receipt of additional information; and
April 5, 2007:  Receipt of additional information.
2.  RULE APPLICABILITY

State Regulations

This project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.), which authorize the Department of Environmental Protection (Department) to establish rules and regulations regarding air quality as part of the Florida Administrative Code (F.A.C.).  This project is subject to the rules and regulations defined in the following generally applicable Chapters of the F.A.C.:  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); 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 affected emissions units are subject to the following industry-specific regulations:
· Rule 62-296.404, F.A.C. for Kraft pulp mills;

· Rule 62-296.405, F.A.C. for fossil fuel steam generators with more than 250 MMBtu per hour of heat input; and

· Rule 62-212.400, F.A.C. for PSD preconstruction review.
The existing permits capture the applicable provisions for Rules 62-296.404 and 62-296.405, F.A.C.  These requirements will not be repeated for this project.
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 the National Emissions Standards for Hazardous Air Pollutant (NESHAP) based on specific pollutants.  Part 63 identifies NESHAPs based on the Maximum Achievable Control Technology (MACT) for given source categories.  The Department adopts these federal regulations in Rule 62-204.800, F.A.C.  Specifically, emissions units at the mill are subject to the following federal regulations:
· 40 CFR 60, NSPS Subpart A for the general provisions;

· 40 CFR 60, NSPS Subpart Db for industrial boilers;
· 40 CFR 60, NSPS Subpart Kb for petroleum storage tanks;

· 40 CFR 60, NSPS BB for Kraft pulp mills;
· 40 CFR 63, NESHAP Subpart A for the general provisions;

· 40 CFR 63, NESHAP Subpart S for Kraft pulp mills;
· 40 CFR 63, NESHAP Subpart MM for Kraft pulp mills;

· 40 CFR 63, NESHAP Subpart RR for individual drain systems; 
· 40 CFR 63, NESHAP Subpart JJJJ for core manufacturing activities at pulp and paper mills; and

· 40 CFR 63, NESHAP Subpart DDDDD for industrial boilers.
The existing No. 5 Power Boiler, No. 4 Recovery Boiler and No. 4 Lime Kiln are not subject to any new NSPS or NESHAP provisions because the reconstruction costs for each emissions unit are less than 50% of the estimated costs to construct a new unit.

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.  A PSD preconstruction review is required in areas currently in attainment with the state and federal Ambient Air Quality Standards or areas designated as “unclassifiable” for a given pollutant.  A 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; 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the 28 PSD Major Facility Categories; or, 5 tons per year or more of lead.

New projects at existing PSD-major stationary sources are reviewed for PSD applicability based on net emissions increases from the project.  Each PSD pollutant is evaluated for applicability based on emissions thresholds known as the Significant Emission Rates as defined in Rule 62-210.200, F.A.C.  Pollutant emissions from the project exceeding these rates are considered “significant”.  In addition, applicants may choose to conduct a “PSD netting analysis” that includes all emissions increases as well as all emissions decreases for a 5-year period contemporaneous with the project to determine whether or not a PSD significant emissions increase will occur.  Although a facility may be “major” for only one PSD pollutant, the project may be “significant” for several PSD pollutants.  For each significant PSD pollutant, the applicant must employ the Best Available Control Technology (BACT) to minimize emissions and conduct an air quality analysis that demonstrates emissions from the project will not cause or contribute to adverse ambient impacts.
PSD Applicability for the Project

The project is located in Putnam County, which is in an area that is currently in attainment with the state and federal Ambient Air Quality Standards or otherwise designated as unclassifiable.  The existing facility belongs to one of the 28 PSD Major Facility Categories (Kraft Pulp Mills) as defined for major stationary sources in Rule 62-210.200, F.A.C.  Potential emissions of at least one pollutant from the existing plant are greater than 100 tons per year, which makes the plant a PSD major stationary source of air pollution.  Therefore, the project must be reviewed for PSD applicability.
For the project under review, the applicant proposes modifications to the existing No. 4 Recovery Boiler, No. 4 Lime Kiln, and No. 5 Power Boiler.  As a separate project, the applicant is also proposing to modify the No. 4 Combination Boiler in addition to a recent PSD permit that modified the existing bark handling system.  Due to the nature and close timing of these projects, the Department will review the emissions increases as a single project.  The applicant conducted a netting analysis to determine PSD applicability for the affected units considering all emissions increases as well as all emissions decreases for a 5-year period contemporaneous with the project.  In this manner, the full emissions increases could be accounted for in the ambient air quality analysis and individual projects will not inadvertently escape BACT determinations.  The following table summarizes the applicant’s PSD netting analysis for this project.
	Pollutant
	Emissions in Tons per Year
	Subject

to

PSD?

	
	Baseline
Emissions 1
	Future Potential

Emissions 1
	Contemporaneous

Emission Changes 4
	Net Emissions

Change
	PSD Significant

Emission Rates
	

	CO
	2094.7
	3548.3
	19.6
	1473.2
	100
	Yes

	NOX
	1504.5
	1913.1
	- 3.4
	405.2
	40
	Yes

	PM
	530.0
	641.7
	- 6.7
	105.0
	25
	Yes

	PM10
	433.5
	521.3
	- 4.3
	83.5
	15
	Yes

	SAM
	183.5
	54.5
	0.3
	- 128.7
	7
	No

	SO2
	4179.2
	1064.6
	- 362.0
	- 3476.6
	40
	No

	TRS
	26.0
	83.7
	- 53.5
	4.2
	10
	No

	VOC
	329.2
	805.2
	- 58.1
	417.9
	40
	Yes

	Lead
	0.260
	0.380
	- 0.005
	0.115
	0.6
	No

	Mercury
	0.006
	0.008
	~ 0
	0.002
	0.1
	No

	Fluorides
	0.449
	0.095
	- 0.027
	- 0.381
	3
	No


The PSD netting analysis includes the following emissions units directly affected by this project:  No. 4 Power Boiler, No. 5 Power Boiler, No. 4 Lime Kiln, and No. 4 Recovery Boiler.  Modification of the No. 4 Combination Boiler was included as a related project, which is under review in Project No. 1070005-045-AC.  Subject to the conditions of Permit No. PSD-FL-341, modification of the bark handling system was included as part of this project.  The PSD netting analysis also included the previous air construction permit projects from the contemporaneous period:  MACT I Compliance, new package boiler, and brown stock washer and delignification system.  Emissions from previous pollution control projects which were accounted for in a modeling analysis were not included in the netting analysis.  See application for detailed emissions estimates for each unit and project.

Based on the applicant’s netting analysis, the projects are subject to PSD preconstruction review for emissions of CO, NOX, PM/PM10, and VOC.  The applicant is required to conduct an air quality analysis to determine ambient impacts and propose BACT controls for the emissions units affected by this project:  No. 5 Power Boiler, No. 4 Lime Kiln and No. 4 Recovery Boiler.  The No. 4 Power Boiler will be shut down as part of this current project.  Previously, Permit No. 1070005-028-AC determined BACT for PM/PM10 and VOC emissions from the modified bark handling system.  Pending Project No. 1070005-045-AC will determine BACT for CO, NOX, PM/PM10, and VOC from the No. 4 Combination Boiler.
General Requirements for BACT Reviews
Pursuant to Rule 62-210.200, F.A.C., the “Best Available Control Technology” or “BACT” is defined as:
(a) 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.

(b) 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.

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

(d) 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.

The Department conducts case-by-case BACT determinations in accordance with the requirements given above.  In general, the Department conducts such reviews consistent with the “top-down methodology” described by EPA.  The proposed project requires the Department to make BACT determinations for CO, NOX, PM/PM10, and VOC emissions from the No. 4 Recovery Boiler and the No. 4 Lime Kiln.  Once the No. 5 Power Boiler is converted to natural gas, CO and VOC emissions will potentially increase, but SO2 and NOX emissions will decrease.  Therefore, the Department will only make BACT determinations for CO and VOC emissions from the No. 5 Power Boiler.
Throughout the BACT analysis, the Department will use PM emissions as a surrogate to also reduce PM2.5 and PM10 emissions.  For this project, conversion of the No. 5 Power Boiler to natural gas will directly reduce all forms of PM emissions as well as SAM and SO2 emissions, which directly affect visibility.
General Requirements for the PSD Air Quality Analysis

In addition to the required BACT determinations, a PSD preconstruction review also requires an air quality analysis for each significant PSD pollutant.  The air quality analysis consists of:  an air dispersion modeling analysis to estimate the resulting ambient air pollutant concentrations; a comparison of predicted project concentrations with the National Ambient Air Quality Standards and PSD increments; an analysis of the air quality impacts from the proposed project upon soils, vegetation, wildlife, and visibility; and an evaluation of the air quality impacts resulting from associated commercial, residential, and industrial growth related to the proposed project.  The proposed project requires the following air quality analyses:  a significant impact analysis for CO, NO2 and PM/PM10; a PSD increment analysis for NO2; an Ambient Air Quality Standards (AAQS) analysis for NO2; and, an analysis of impacts on soils, vegetation, and visibility and of growth-related air quality modeling impacts.

3.  BACT Review for the No. 5 Power Boiler (EU-015)

Discussion of Emissions Changes

Currently, the No. 5 Power Boiler fires residual oil with a maximum sulfur content of 2.35% by weight.  This boiler is the largest source of SO2 emissions at the plant and is considered an eligible unit subject to Rule 62-296.340 (BART), F.A.C.  The Department is reviewing a request for an exemption from the BART program based on a visibility modeling analysis.  In conjunction with this PSD project and the BART program, the No. 5 Power Boiler will be completely converted to fire natural gas as the sole fuel.  The conversion allows this project to avoid PSD preconstruction review for SO2 and SAM emissions and also satisfy the program requirements under BART.  The project is subject to PSD preconstruction review for CO, NOX, PM/PM10, and VOC emissions.  For these pollutants, the following table shows the applicant’s estimate of potential emissions changes for these pollutants due to conversion to natural gas.

	Pollutant
	Emissions, Tons per Year

	
	Baseline
	Future Potential
	Change

	CO
	48.9
	460.8
	+ 411.9

	NOX
	459.6
	311.5
	- 148.1

	PM
	193.6
	18.9
	- 174.7

	PM10
	166.5
	18.9
	- 147.6

	VOC
	2.7
	13.7
	+ 11.0


CO and NOX emissions are based on the natural gas burner bid specifications.  PM, PM10, and VOC emissions are based on the emissions factors in Table 1.4-2 of AP-42 for natural gas combustion.  Since only CO and VOC emissions are predicted to increase for the No. 5 Power Boiler as a result of the conversion to natural gas, a BACT review is required only for these pollutants.  The applicant notes that actual emissions may decrease for all pollutants as a result of the project.
CO and VOC Emissions – No. 5 Power Boiler

Applicant’s Proposal

Thermal and catalytic oxidation systems are technically feasible add-on controls.  Both technologies would require the firing of additional natural gas to maintain proper destruction temperatures.  The applicant conducted a cost analysis for a catalytic oxidation system that concluded annual costs would be more than $8000 per ton of CO removed.  The applicant believes these costs are excessive.  The applicant proposes a CO BACT limit of 0.185 lb/MMBtu of heat input based on the burner specifications and the efficient combustion of natural gas.  Using the emissions factor in Table 1.4-2 of AP-42 for firing natural gas in an industrial boiler, VOC emissions are expected to be less than 0.005 lb/MMBtu and 14 tons per year.  Because of the very low VOC emissions expected, the applicant proposes the CO BACT standard as a surrogate BACT standard for VOC emissions.

Department’s Review

The burner specification of 0.185 lb CO per MMBtu of heat input at a flue gas oxygen content of 7% oxygen is equivalent to approximately 200 ppmvd.  For comparison, the NESHAP Subpart DDDDD requirements for new industrial boilers establishes a CO standard of 400 ppmvd @ 7% oxygen as a surrogate for ensuring complete combustion resulting in low emissions of organic HAP.  Natural gas consists of organic compounds, which the boiler will efficiently combust.

Available options for the control of CO and VOC emissions include thermal and catalytic oxidation equipment.  However, at the expected low emissions rates for these pollutants, these add-on controls would be cost prohibitive.  The Department accepts the applicant’s proposal and makes the following draft BACT determinations based on the efficient combustion of natural gas:

As determined by EPA Method 10, CO emissions shall not exceed 0.185 lb/MMBtu of heat input and 105.2 lb/hour based on the average of three test runs.
Compliance shall be determined by initial an annual stack tests for CO emissions.  The CO standard also serves as a surrogate standard representing low VOC emissions from the efficient combustion of natural gas.

4.  BACT Analysis for the No. 4 Lime Kiln (EU-017)
The No. 4 Lime Kiln recalcines the spent lime cake (calcium carbonate) to produce the quicklime (calcium oxide), which is used to convert the green liquor to cooking liquor.  The maximum processing rate of the No. 4 Lime Kiln is 41.5 tons per hour of calcium carbonate (including inert materials) based on a 24-hour average.  The maximum production rate is 19.4 tons per hour of lime.  At permitted capacity, the maximum flow rate is 54,200 dscfm @ 10% oxygen.  The lime kiln normally operates with flue gas oxygen contents in the 4 to 6 percent range (by volume).  The lime kiln fires residual fuel oil containing 2.35% sulfur by weight as the primary fuel.  The maximum heat input rate is 140 MMBtu per hour when firing a maximum of 933 gallons per hour of residual oil with a heating value of 150,000 Btu per gallon.  There is no restriction on the hours of operation.  Particulate matter emissions are controlled by a cyclonic dust collector followed by a wet venturi scrubber.  The following table summarizes the applicant’s estimated potential emissions changes for the No. 4 Lime Kiln due to the project.

	Pollutant
	Emissions, Tons per Year

	
	Baseline
	Future Potential
	Change

	CO
	6.8
	71.5
	+ 64.7

	NOX
	101.4
	297.4
	+ 196.0

	PM
	51.3
	130.2
	+ 78.9

	PM10
	50.4
	128.0
	+ 77.6

	VOC
	2.5
	41.4
	+ 38.9


The applicant notes that it is likely that there will be no increase in actual emissions from the project.  As shown in the above table, the project will increase emissions of CO, NOX, PM, and VOC; therefore, BACT determinations are required for these pollutants.

Discussion of Exhaust Flow Rate

The Department’s ARMS database identifies the exhaust flow rate through the lime kiln as 44,800 acfm, which is equivalent to 24,299 dscfm @ 4% oxygen and 37,400 dscfm @ 10% oxygen.  The PSD application identifies the exhaust flow rate through the lime kiln as 58,900 acfm, which is equivalent to 54,200 dscfm @ 10% oxygen.  Subsequent tests in 1993 indicated the maximum flow rate was 44,500 dscfm @ 10% oxygen, which was presented in a 1995 PSD application.  More recent tests identify the maximum flow rate as 54,200 dscfm @ 10% oxygen.  The applicant requests that the maximum flow rate be updated to 58,900 acfm and 54,200 dscfm @ 10% oxygen.  In addition, the applicant requests that the mass emissions rates be based on the updated flow rate.
PM Emissions - No. 4 Lime Kiln

The lime dust is made up of particles of sizes ranging from 1 to 100 microns in diameter, while the soda fume consist of very small particles, most less than 1 micron in diameter.  Therefore, the lime dust is easily removed from the exhaust gas, but the soda fume proves more difficult.  For the existing lime kiln, lime dust is captured by cyclones and recycled back into the process.  Exhaust gas from the cyclone is further controlled by a wet venturi scrubber.  The most stringent current PM standard for the lime kiln is the NESHAP Subpart MM standard of 0.064 grains per dscf @ 10% O2, which is equivalent to 29.7 lb/hour.
Applicant’s Proposal
Common control equipment for removing PM includes baghouses, electrostatic precipitators, wet scrubbers, and cyclonic separators.  Baghouses typically consist of a series of hanging, fine mesh bags and can be designed for removal efficiencies greater than 99%.  Electrostatic precipitators charge particles for collection on large hanging plates with removal efficiencies greater than 99%.  High-energy wet scrubbers are effective in removing particulate matter with control efficiencies of 95% to 99%.  Cyclonic separators use centrifugal forces and low pressure caused by the spinning motion to remove particles with efficiencies ranging from 25% to 95% depending on material density, size and shape.  Based on the RACT/BACT/LAER Clearinghouse (RBLC) entries from 1990 to present, all of these control technologies have been applied to lime kilns.

The lime kiln exhaust has a moisture content of approximately 35% and an exit temperature of approximately 600° F (range of 550 to 700° F).  Condensation of moisture in a baghouse controlling lime dust would cause blinding, plugging, high pressures, and premature bag failures.  For this reason, the applicant believes that a baghouse is better suited for “dry” gas streams and rejects a baghouse for application on the lime kiln.

The existing No. 4 Lime Kiln is currently equipped with a cyclonic dust collector followed by a wet venturi scrubber using fresh water as the scrubbing media.  Potentially, an electrostatic precipitator or baghouse could be added to further reduce PM emissions.  The applicant identified the following mills that employ the combination of electrostatic precipitator/venturi scrubber on a lime kiln:  Koch Cellulose Mill in Leaf River, Mississippi; Koch Cellulose Mill in Brunswick, Georgia; Georgia-Pacific Mill in Port Hudson, Louisiana; and Georgia-Pacific Mill in Naheola, Alabama.  Due to the applicant’s concerns regarding feasibility of a baghouse, the applicant provided only a cost analysis for adding an electrostatic precipitator to the existing system.

The applicant estimates the annualized cost to operate and maintain an electrostatic precipitator (including capital recovery) at $1,403,393.  After control by the existing combination of cyclones/venturi scrubber, baseline PM emissions were estimated as 58 tons per year.  Assuming 99% control efficiency for the electrostatic precipitator, the additional PM emissions removed would be 57 tons per year.  Based on these estimates, the cost effectiveness to add an electrostatic precipitator is more than $24,000 per ton of PM removed.  The applicant believes these costs are excessive.

The applicant also conducted an incremental cost effectiveness calculation to compare the existing cyclones/venturi scrubber system to the cyclones/venturi scrubber/ electrostatic precipitator system.  The applicant estimates the annualized costs for the venturi scrubber as $463,435.  Total annualized costs for the cyclones/venturi scrubber/electrostatic precipitator system would be $1,866,828.  The applicant asserts that the control efficiency for the cyclones/venturi scrubber/electrostatic precipitator system would be 99.9%+, which would emit approximately 6 tons of PM per year.  Therefore, the applicant estimates the incremental cost as:

Incremental Costs = ($1,866,828 - $463,435) / (58 tons PM/year – 6 tons PM/year) > $26,000 per ton PM removed

The applicant believes the incremental cost difference between the two control options is excessive.  The applicant comments that the existing mills with electrostatic precipitator/venturi scrubbers in place installed the electrostatic precipitators to regain compliance with the emissions standards.  Cost effectiveness estimations were not required under these scenarios.  In addition to the cost analysis, the applicant considered the following:

· Lime kilns are subject to a PM standard of 0.13 grains per dscf @ 10% O2 when firing liquid fossil fuel as specified in NSPS Subpart BB.

· The No. 4 Lime Kiln is subject to an existing BACT standard for PM of 0.081 grains per dscf @ 10% O2 as specified in Permit No. PSD-FL-171 (AC54-192551) issued on June 12, 1991.

· Lime kilns are subject to a PM standard of 0.064 grains per dscf @ 10% O2 as specified in NESHAP Subpart MM.
· For lime kilns, the RBLC identifies previous BACT determinations for PM emissions in the range of 0.01 to 0.033 grains per dscf @ 10% O2.

Although many of the RBLC BACT standards are based on control by an electrostatic precipitator, the applicant maintains that a high-energy wet venturi scrubber is an effective PM control technology.  Therefore, based on the existing cyclones/venturi scrubber system, the applicant proposes to retain the current PM standard of 0.064 grains per dscf @ 10% O2 and 29.73 lb/hour as BACT for the lime kiln, which is equivalent to the PM standard in NESHAP Subpart MM for lime kilns.

For visible emissions, the applicant indicated that the current standard is “less than 20% opacity”.  Although this is the Department’s general visible emissions standard specified in Rule 62-296.320(4)(b)1, F.A.C., Permit No. PSD-FL-171 (AC54-192551) did not require adherence due to moisture interference.  For a visible emissions observation of 20% opacity or more, the Department could require the permittee to conduct a special PM mass emissions tests.  The applicant requests that this same protocol for visible emissions remain as previously established.

Department’s Review
The Department does not endorse the applicant’s cost analysis or equipment cost estimates.  Although consideration is given to existing controls, the evaluation of new equipment should be based on the potential reductions from the lowest enforceable emissions rate and the control capabilities of the new system.  The cost analysis should be based on the following assumptions:  applicant’s estimated annualized cost for an electrostatic precipitator of $1,403,393; a new controlled PM emissions rate of 4.65 lb/hour (99.8% reduction and 0.01 grains per dscf); and the current lowest controlled emissions rate of 0.064 grains per dscf @ 10% O2 specified by NESHAP Subpart MM (29.7 lb/hour).  This results in a cost effectiveness estimate of more than $12,000 per ton of PM removed by the proposed electrostatic precipitator.  The revised cost effectiveness is about half of the applicant’s estimate, but remains very high due to the existing controls.  Although a detailed cost analysis was not conducted, the cost effectiveness for a baghouse would also be cost prohibitive due to the relatively low controlled emissions rate for the existing cyclones/venturi scrubber.

Based on a review of EPA’s RBLC, a summary of PM BACT determinations since 1990 for similar lime kiln throughputs is shown below.  The maximum lime production rate for the No. 4 Lime Kiln is 467 tons per day (TPD).

	Facility/Location/Permit Issued
	Status/Capacity
	Control System
	PM Limit
	Basis

	Weyerhaeuser - Flint River, GA

May 2003
	New 370 TPD
	Electrostatic Precipitator
	0.01 gr/dscf @ 10% O2
	Subpart MM

(new unit)

	Port Hudson, LA

January 2002
	Unit 1

Existing 340 TPD
	Wet Scrubbers
	25.76 lbs/hr
	BACT

	Port Hudson, LA

January 2002
	Unit 2

Existing 270 TPD
	Wet Scrubbers
	20.45 lbs/hr
	BACT

	Weyerhaeuser Company, MS

September 1996
	Existing 504 TPD
	Electrostatic Precipitator
	0.033 gr/dscf @ 10% O2
	BACT

	Buckeye Florida, FL

August 1996
	Existing 750 TPD
	Electrostatic Precipitator
	20 lbs/hr
	BACT

	Williamette - Marlboro Mill, SC

April 1996
	New 450 TPD
	Electrostatic Precipitator
	0.033 gr/dscf @ 10% O2
	BACT

	International Paper - FL

(formerly Champion International)

March 1994
	Existing 500 TPD
	Electrostatic Precipitator/
Venturi Scrubber/
Packed Column

Mist Separator
	10.90 lbs/hr
	BACT

	Gulf States Paper – AL

January 1994
	New 650 TPD
	Electrostatic Precipitator
	22 lbs/hr @ 10% O2 (gas)

42 lbs/hr @ 10% O2 (oil)
	BACT


For comparison purposes, capacity of the No. 4 Lime Kiln is 996 TPD.  Note that BACT standards have been set in terms of grains per dscf, lb/hour, or both.  In general, the term “grains per dscf” is used for units controlled by an electrostatic precipitator.  Correcting PM standards for the oxygen content is generally used for pure combustion sources.
	Performance

Test Date
	Tested PM Emissions

	
	grains/dscf

@ 10% O2
	lb/hr
	Process

Rate, TPH
	lb/ton

processed

	07/25/2006
	---
	14.50
	38.6
	0.38

	09/08/2005
	---
	17.60
	37.4
	0.47

	08/26/2004
	0.027
	11.50
	37.4
	0.31

	02/26/2004
	0.01
	4.20
	39.3
	0.11

	01/14/2003
	0.033
	11.94
	37.4
	0.32

	07/03/2002
	0.028
	9.51
	37.4
	0.25

	07/13/2001
	0.029
	10.77
	37.4
	0.39

	04/12/2000
	0.044
	16.03
	37.4
	0.43

	05/17/1999
	0.03
	7.20
	34.4
	0.21

	05/12/1998
	---
	13.00
	37.5
	0.35

	02/13/1997
	---
	17.48
	36.0
	0.49

	03/30/1996
	---
	12.30
	37.0
	0.33

	04/27/1995
	---
	18.30
	37.4
	0.49


PM emissions from the lime kiln should primarily be a function of the process rate of the material introduced to the kiln.  The uncontrolled PM emissions rate in Table 10.2-1 of AP-42 for a lime kiln is provided as 56 lb/ton of air-dried unbleached pulp.  Based on a plant capacity of 77 tons per hour of air-dried unbleached pulp, the estimated uncontrolled PM emissions rate is approximately 4312 lb/hour.  The PM emission factor in Table 1.3-1 of AP-42 for residual oil combustion is 24.8 lb/1000 gallons of oil fired with a maximum sulfur content of 2.35% by weight.  For the No. 4 Lime Kiln, this equates to approximately 23 lb/hour, which represents less than 1% of the predicted total uncontrolled PM emissions.  So, the majority of PM emissions are lime dust from the process.

Based on data from the Department’s ARMS database, the table summarizes the actual tested PM emissions rates from the existing cyclone/wet venturi scrubbing system installed on the No. 4 Lime Kiln.  Annual tests are conducted at 90% to 100% of the maximum processing rate.  Hourly mass emissions rates have been as high as 18.3 lb/hour, as low as 4.2 lb/hour, and averaged 12.6 lb/hour.  For tests that identified the process rate, the table also shows a corresponding emissions rate in terms of “lb/ton of lime cake processed”.  The maximum processing rate of the kiln is 41.5 tons/hour of lime cake.  For tests without a known process rate, the processing rate was assumed at 90% of the maximum (37.4 TPH) since tests are generally conducted at rates greater than 90%.
The Department intends to establish the draft BACT standards based on the rate of lime cake fed to the kiln.  Assuming a margin of 25% above the maximum hourly emissions rate of 18.3 lb/hour, the corresponding emissions rates would be 22.9 lb/hour and 0.55 lb/ton of lime cake processed, which represents a 99% reduction from the estimated uncontrolled emissions.  All of the tested emissions rates were less than 0.55 lb/ton of lime cake.  At a maximum flow rate of 54,200 dscfm @ 10% oxygen, the equivalent PM emissions rate would be:

PM = (22.9 lb/hour) (7000 grains/lb) (hour/60 minutes) (minute/54,200 dscf @ 10% O2) = 0.049 grains per dscf @ 10% O2
This is approximately 75% of the current lowest emissions applicable standard of 0.064 grains per dscf @ 10% O2 specified by NESHAP Subpart MM.  Therefore, the Department establishes the following draft BACT standards based on the demonstrated capabilities of the existing control configuration, the actual tested emissions rates, and the maximum process rate of the lime kiln.

As determined by EPA Method 5 tests, PM emissions from the No. 4 Lime Kiln shall not exceed 0.55 lb per ton of actual material processed and 22.9 lb/hour based on the average of three test runs.

The draft standard is similar to the terms for PM standards established for Portland cement kilns, which are based on material feed rates to the preheater.  The draft standard represents a control efficiency of greater than 99% for the existing cyclone/venturi scrubber system.  Initial and annual stack tests shall be conducted at permitted capacity to demonstrate compliance with these standards.  Permitted capacity is between 90% and 100% for the maximum processing rate of 41.5 tons/hour.

Moisture in the exhaust plume due to the wet scrubber interferes with an accurate determination of opacity.  In lieu of an opacity standard, the draft permit requires the permittee to conduct the same continuous parametric monitoring that is required for the PM standard specified in NESHAP Subpart MM for existing lime kilns.  Acceptable parametric ranges must be established for the scrubber pressure drop and liquid flow rate based on stack tests demonstrating compliance with the PM BACT standards.  Parameters must be continuously monitored and recorded at least every 15 minutes and a three-hour block average determined.

NOx Emissions - No. 4 Lime Kiln

Discussion of NOX Emissions and Available Control Technologies

In general, NOX emissions from the lime kiln are a combination of thermal NOX and fuel NOX.  Thermal NOX is produced from a series of chemical reactions in which diatomic nitrogen and oxygen present in the combustion air dissociate in a high temperature combustion zone and react to form NOX.  Fuel NOX is generated from nitrogen available in the fuel oil that is oxidized to NOX.  The spent lime cake and residual fuel oil are low in nitrogen content, so the primary NOX mechanism for lime kilns is thermal NOX.

Based on the BACT determinations listed in the RBLC since 1990, the following NOX control technologies were identified for lime kilns:  no controls, low-NOX burners, efficient operations, good combustion control, and preventive maintenance.  It is also possible that the following add-on NOX control technologies could be applied to a lime kiln.

· Selective Catalytic Reduction (SCR):  SCR systems work by injecting ammonia into the exhaust gas stream and passing the exhaust across a catalyst bed to further the chemical NOX reduction reaction.  This system converts NOX to elemental nitrogen, carbon dioxide, and water vapor.  The temperature range for a conventional SCR catalyst is 550° to 750° F; however, new catalyst formations are available for temperatures of 1000° F.  SCR systems can achieve NOX reductions approaching 90%.

· Selective Non-Catalytic Reduction (SNCR):  SNCR systems work by injecting ammonia or urea into a high-temperature portion of the furnace or ductwork to convert NOX to elemental nitrogen and water vapor.  The optimum temperature range for an ammonia-based system is 1600° F to 2000° F and for a urea-based system is 1650° F to 2100° F.  The reaction must take place within the specified temperature range or it is possible to generate NOX instead of reducing it.  Increasing the residence time available for mass transfer and chemical reactions generally improves NOX reduction.  SNCR systems can achieve NOX reductions of 50% on some applications.

· Low-NOx Burners (LNBs):  LNBs provide a stable flame that has several different zones.  Typically, the first zone is primary combustion, the second zone is re-burn with fuel added to chemically reduce NOX, and the third zone is final combustion in low excess air to prevent high temperatures.  NOX reductions vary from 20% to 50%.  

· Low Excess Air (LEA):  Excess combustion air has been correlated to the amount of thermal NOX generated.  Limiting the net excess air can reduce the thermal NOX produced.  NOX reductions vary from 0 to 30%.

Applicant’s Proposal
SCR technology has not been applied to lime kilns due to the variable exhaust temperatures associated with the process.  Further, the applicant believes that the optimum temperature range for the catalytic reaction is 575 to 750° F.  A lime kiln typically operates in the range of 1600° F - 2700° F.  Injected ammonia may also react with sulfur to form ammonium bisulfate, which has the potential to create a visible and/or detached plume.  The lime may also react with the sulfur to form calcium sulfate.  Ammonium bisulfate and calcium sulfate coatings, along with other dusts, may block the catalyst pores, which can reduce catalyst effectiveness and lead to premature failure.  The SCR unit could be placed downstream of the wet scrubber to alleviate the catalyst blockage problem; however, the flue gas is approximately 170° F and would require a heat exchanger (i.e., an additional gas-fired duct burner) system to achieve the desired reaction temperature of greater than 575° F.  SCR technology is not listed for lime kilns in the RBLC.  The applicant does not believe SCR technology is feasible for lime kilns because it has not been demonstrated and due to concerns over premature catalyst failure.

Several difficulties preclude use of an SNCR system for control of NOX emissions from a lime kiln.  The correct temperature window of 1600° F to 2100° F occurs inside the rotating body of the kiln.  Locating injection nozzles in such an area is not technically feasible at the present time and has not been attempted on any lime kiln.  If kiln temperatures exceed 2,100° F, ammonia injected with the SNCR system will oxidize and form additional NOX.  Due to load fluctuations, it will be difficult to maintain the correct ammonia-to-NOX molar ratio, which leads to the over injection of ammonia.  Excess ammonia, known as ammonia slip, would be released directly to the atmosphere.  Ammonia slip may also lead to the formation of ammonium salts, which can form a visible plume from the stack.  Further, the formation of ammonia salts in the kiln could cause process downtime due to “ringing” effects on the kiln interior causing the buildup of materials.  SNCR technology is not listed for lime kilns in the RBLC.  The applicant does not believe SNCR technology is feasible for lime kilns because it has not been demonstrated and due to the technical issues discussed.

Although LNBs have been extensively tested and used in utility boilers and industrial furnaces, the transfer of this technology to lime processing has been met with difficulties.  Burner flame properties are critical to the quality control and calcining process to convert a high percentage of mud to re-burned lime in the lime kiln.  The burner flame shape and properties have a dramatic effect on the calcining efficiency.  Poor efficiency increases energy usage and decreases the calcining capacity of the kiln.  Due to these technical complexities, the conversion of a standard lime kiln burner to low NOX design is not yet technically feasible.  Further, in a BACT determination for the Weyerhaeuser Mill, Georgia stated that there are no commercially available LNBs on the market for a lime kiln application.  The applicant does not believe that LNBs are feasible or available for lime kilns.

Excess combustion air has been correlated to the amount of thermal NOX generated.  Limiting the net excess air can reduce the thermal NOX produced.  NOX reductions vary from 0 to 30%.  The current kiln system minimizes oxygen levels to approximately 4% to 6%.

NOX formation can be minimized by proper kiln design and operation.  Generally, emissions are minimized by properly controlling air in the air/fuel injection zones to maintain kiln temperatures at the lower end of the desired range.  Ideally, maintaining a low-oxygen condition near fuel injection points approaches an off-stoichiometric, staged combustion process.  For the No. 4 Lime Kiln, the flue gas oxygen content is low at 4% to 6% by volume when compared to the reference oxygen content of 10% by volume specified for other emissions standards in NESHAP Subpart MM.  Good combustion practices and low excess air is technically feasible and currently in use for this unit.

Based on EPA’s RBLC, NOX BACT determinations for lime kilns since 1990 are in the range of 100 to 340 ppmvd @ 10% O2 and are based on:  no controls, LNBs, efficient operations, good combustion control, and preventive maintenance.  There is only one entry listing LNBs for two small existing lime kilns (8.4 tons/hour of lime produced) firing recycled fuel oil with a NOX standard of 3.5 lb/ton of lime produced.  However, the current NOX standard for the No. 4 Lime Kiln is 290 ppmvd @ 10% O2 and 50.3 lb/hour, which is approximately 2.6 lb/ton of lime produced.

The current NOX standard is at the high end of previous BACT determinations in EPA’s RBLC.  Based on tests, actual NOX emissions were 33.7 lb/hour in 2004 and 17.9 lb/hour in 2005.  Therefore, the applicant proposes reducing the NOX standard from 290 to 175 ppmvd @ 10% O2 with an equivalent mass emissions rate of 67.9 lb/hour at the increased flue gas flow rate.

Department’s Review

	Performance

Test Date
	Tested NOX Emissions

	
	lb/hr

	3/30/96
	40.0

	2/13/97
	27.7

	5/13/98
	23.0

	5/17/99
	41.0

	4/12/00
	34.2

	7/13/01
	32.3

	7/3/02
	18.9

	1/14/03
	32.0

	2/26/04
	33.7

	9/8/05
	17.9

	7/25/06
	16.8


The table summarizes the results of annual tests conducted at 90% to 100% of the maximum capacity.  As shown, the hourly mass emissions rates have been as high as 41.0 lb/hour, as low as 16.8 lb/hour, and averaged 28.9 lb/hour.  Assuming permitted capacity, the range of NOX emissions is approximately 43 to 106 ppmvd @ 10% O2, which is relatively low for a calcining kiln.  The Department is not aware of any lime kilns with SCR or SNCR systems installed; however, these systems are considered technically feasible given adequate temperature requirements.  Neither is the Department aware of any low-NOX kiln burners that will deliver significantly lower NOX emissions levels.
Based on actual emissions from the No. 4 Lime Kiln and the nature of this project, it is likely that such add-on controls would be cost prohibitive.  The Department also considers that the nature of the $2 million project is not to increase kiln production, but for major repair of the hot-end shell section and replacement of existing coolers.  Therefore, the Department establishes the following draft BACT standards based on good combustion design and practices for the No. 4 Lime Kiln.

As determined by EPA Method 7E, NOX emissions shall not exceed 140.0 ppmvd
@ 10% O2 and 54.2 lb/hour based on the average of three test runs.

The standard is based on the demonstrated NOX levels for the No. 4 Lime Kiln as well as the established BACT standards for similar units.  Compliance with the NOX standards shall be demonstrated by conducting initial and annual stack tests at permitted capacity.

CO and VOC Emissions - No. 4 Lime Kiln

Discussion of CO and VOC Emissions and Available Control Technologies

CO and VOC emissions are formed due to incomplete combustion of the fuels.  The main options for reducing CO and VOC emissions are thermal oxidation, catalytic oxidation and combustion modifications.  Thermal oxidizers would rarely be used to control kiln exhausts because it would require high fuel firing rates to achieve the necessary oxidizing temperatures.  In general, thermal oxidizers are used when there are high concentrations of organic compounds.  For relatively dust-free exhausts such as gas turbines, oxidation catalysts may be used to reduce CO and VOC emissions.  Oxidation catalysts typically operate at temperatures between approximately 600° F and 1100° F.  Depending on the specific pollutants, inlet concentrations and other factors, reductions of more than 90% are possible.  

Applicant’s Proposal
The applicant believes that thermal incineration is cost prohibitive due to the additional fuel requirements to achieve and maintain the necessary destruction temperature.  The applicant does not believe the use of catalytic oxidation is appropriate due to the potential for premature failure of the catalyst from poisoning (metals in residual oil) and plugging/fouling (high dust loading).  Therefore, post-combustion controls do not seem feasible.

Minimizing the formation of CO emissions from lime kilns is generally achieved by ensuring efficient combustion.  Uniform and efficient combustion is a function of the three “T’s”:  turbulence (thorough mixing of air and fuel), temperature (high enough to complete oxidation), and time (sufficient residence time at given combustion temperature).  Due to the long residence time and high temperatures in the lime kiln, CO emissions are low and have been verified by stack testing.

Based on EPA’s RBLC database for CO BACT determinations from lime kilns since 1990, the following control technologies were identified:  good combustion practices, kiln design, proper combustion techniques, and no controls.  The RBLC data shows previous CO BACT determinations ranging from 45 to 1400 ppmvd @ 10% O2.  For the No. 4 Lime Kiln, the current CO standard is 69 ppmvd @ 10% O2, which is at the low end for previous CO BACT determinations.  Therefore, the applicant proposes to retain the current standard of 69 ppmvd @ 10% O2 with an equivalent mass emissions rate of 16.3 lb/hour at the increased flow rate.

Based on EPA’s RBLC database for VOC BACT determinations from lime kilns since 1990, the following control technologies were identified:  good combustion practices, kiln design, proper combustion techniques, venturi scrubber using fresh water, and no controls.  The RBLC data shows previous BACT determinations ranging from 25 to 185 ppmvd @ 10% O2 for VOC emissions.  For the No. 4 Lime Kiln, the current VOC standard is 185 ppmvd @ 10% O2, which is at the high end for previous VOC BACT determinations.  Therefore, the applicant proposes to reduce the VOC standard to 70 ppmvd @ 10% O2 with an equivalent mass emissions rate of 9.4 lb/hour (determined as methane).

Department’s Review

	Test Date
	CO, lb/hour
	VOC, lb/hour

	3/30/96
	1.1
	0.3

	2/13/97
	1.1
	1.3

	5/13/98
	5.3
	2.8

	5/17/99
	1.4
	0.3

	4/12/00
	3.3
	1.1

	7/13/01
	2.1
	0.9

	7/3/02
	5.6
	0.6

	1/14/03
	1.8
	0.6

	2/26/04
	1.4
	0.6

	9/8/05
	2.0
	0.6

	7/25/06
	7.0
	0.1


Based on the Department’s ARMS database, CO emissions range from 1.1 to 7.0 lb/hour during the annual stack tests conducted at permitted capacity.  Similarly, VOC emissions ranged from 0.1 to 2.8 lb/hour.  The low emissions levels are expected due to the kiln temperatures and long residence times.  Thermal and catalytic oxidation is technically feasible, but impractical for this application and would result in prohibitive costs due to currently low CO and VOC emissions.  Therefore, the Department establishes the following draft BACT standards based on good combustion design and practices.

· As determined by EPA Method 10, CO emissions from the lime kiln shall not exceed 69.0 ppmvd @ 10% O2 and 16.3 lb/hour based on the average of three test runs. 
· As determined by EPA Method 25A, VOC emissions from the lime kiln shall not exceed 70.0 ppmvd @ 10% O2 and 9.4 lb/hour (THC determined as methane) based on the average of three test runs.

The standards are based on the demonstrated CO and VOC levels for the No. 4 Lime Kiln as well as the established BACT standards for similar units.  Compliance with the CO and VOC standards shall be demonstrated by conducting initial and annual stack tests at permitted capacity.  If consecutive annual tests show compliance at 50% of the standard or less, the test frequency will be reduced to testing prior to renewal of the operation permit.

5.  BACT Analysis - No. 4 Recovery Boiler (EU-018)
The No. 4 Recovery Boiler (EU-018) fires black liquor solids (BLS) as the primary fuel at a maximum permitted firing rate of 210,000 lb/hour of BLS.  Based on an as-fired heating value of 6410 Btu per lb of BLS, the maximum heat input rate is 1346 MMBtu per hour.  Residual fuel oil containing a maximum sulfur content of 2.35% by weight is fired as a startup and supplemental fuel.  The firing of residual oil is restricted to no more than 7,860,640 gallons per consecutive 12 months, which is less than 10% of the maximum annual heat input.  At permitted maximum capacity, the exhaust flow rate is 294,000 dscfm @ 8% O2.  There is no restriction on the hours of operation.  The recovery boiler will remain subject to all existing emissions standards.  The project is subject to PSD preconstruction review for emissions of CO, NOX, PM, and VOC.  The following table summarizes the applicant’s estimated of potential emissions changes for the No. 4 Recovery Boiler due to the project.
	Pollutant
	Emissions, Tons per Year

	
	Baseline
	Future Potential
	Change

	CO
	1249.3
	2245.6
	+ 996.3

	NOX
	473.2
	738.1
	+ 264.9

	PM
	134.7
	331.1
	+ 196.4

	PM10
	101.0
	248.3
	+ 147.3

	VOC
	9.5
	92.0
	+ 82.5


The applicant notes that actual emissions may not increase as a result of the project.  As shown in the above table, the project will increase emissions of CO, NOX, PM, and VOC; therefore, BACT determinations are required for these pollutants.

PM Emissions – No. 4 Recovery Boiler
PM emissions from the recovery boiler are currently controlled by an electrostatic precipitator.  Removal of the entrained ash is crucial to overall material recovery as it is reused in the process.

Applicant’s Proposal
Common control equipment for removing PM includes baghouses, electrostatic precipitators, and wet scrubbers.  Baghouses typically consist of a series of hanging, fine mesh bags and can be designed for removal efficiencies greater than 99%.  Electrostatic precipitators charge particles for collection on large hanging plates with removal efficiencies greater than 99%.  High-energy wet scrubbers are effective in removing particulate matter with control efficiencies approaching 98%.  As reflected in EPA’s RBLC, nearly all recovery boilers at pulp and paper mills in the United States use electrostatic precipitators to control particulate matter emissions.
The applicant selects an electrostatic precipitator as the top control option.  Since an electrostatic precipitator already controls PM emissions from the No. 4 Recovery Boiler, no additional controls are proposed.  Based on the existing design, the applicant proposes a BACT standard of 0.030 grains per dscf @ 8% O2.  This is the current standard for the recovery boiler as established in Permit No. PSD-FL-226 issued on September 21, 1995.  A review of EPA’s RBLC identifies BACT limits ranging from 0.021 to 0.15 grains per dscf for recovery boilers.  Therefore, the proposed standard is at the low end of the range for previous BACT determinations.  For comparison purposes, EPA promulgated the following standards for recovery boilers:

· NSPS Subpart BB: PM ≤ 0.044 grains per dscf @ 8% O2; and

· NESHAP Subpart MM:  PM ≤ 0.044 grains per dscf @ 8% O2 as a surrogate for reducing metal HAP emissions.

Also, the applicant requests retaining the current visible emissions standard of 20% opacity (normal operation) except for up to 6% of the opacity readings collected during a calendar quarter no greater than 35%, which is standard under 40 CFR 63, NESHAP Subpart MM.  Compliance will be verified by the existing continuous opacity monitoring system (COMS).
Department’s Review

Compliance tests conducted on the existing recovery boiler over the last 10 tears show PM emissions ranging from 0.004 to 0.030 grains per dscf @ 8% O2.  The applicant’s proposed standard of 0.030 grains per dscf @ 8% O2 is equivalent to 0.0036 lb PM per ton of air-dried unbleached pulp.  The uncontrolled PM emission factor from Table 10.2-1 in AP-42 is 180 lb per ton of per ton of air-dried unbleached pulp.  So, the estimated control efficiency of the existing electrostatic precipitator is greater than 99%.  The Department agrees that an electrostatic precipitator is a top control system for the recovery boiler process.  Therefore, the Department establishes the following draft BACT PM standards based on the existing electrostatic precipitator.

· As determined by EPA Method 5 or 29, PM emissions shall not exceed 0.030 grains per dscf @ 8% O2 and 75.6 lb/hour based on the average of three test runs.
· Once the ESP is placed in service during startup of the recovery boiler, visible emissions shall not exceed 20% opacity as determined by COMS and EPA Method 9.  
Compliance with the PM standard shall be demonstrated by conducting initial and annual stack tests.  Compliance with the opacity standard shall be demonstrated by the existing COMS and EPA Method 9.  The Department notes that Permit No. PSD-FL-171 (AC54-192550) issued on June 12, 1991 established a BACT standard for visible emissions of no more than 20% opacity for the existing recovery boiler.
NOX Emissions – No. 4 Recovery Boiler
In general, NOX emissions from recovery boilers are a combination of thermal NOX and fuel NOX.  Thermal NOX is produced from a series of chemical reactions in which diatomic nitrogen and oxygen present in the combustion air dissociate in a high temperature combustion zone and react to form NOX.  Fuel NOX is generated when nitrogen available in the BLS or fuel oil is oxidized to NOX.  Due to moderate combustion zone temperatures (< 1500° F) and staged combustion techniques, thermal NOX from a recovery boiler is not believed to be the significant portion of overall NOX emissions.  However, it is possible for higher temperatures in the combustion zone to oxidize more of the available fuel nitrogen to NOX.  In general, NOX emissions from recovery boilers are relatively low (< 125 ppmvd) due to moderate furnace temperatures and low nitrogen content of BLS (< 0.10% by weight).  For comparison, the nitrogen content of residual oil ranges from 0.2 to 0.5% by weight.
Applicant’s Proposal
The applicant identified the following available NOX controls.

· Selective Catalytic Reduction (SCR):  SCR systems work by injecting ammonia into the exhaust gas stream and passing the exhaust across a catalyst bed to further the chemical NOX reduction reaction.  This system converts NOX to elemental nitrogen and water vapor.  The optimum temperature range for a conventional SCR catalyst is 550° to 750° F; however, new catalyst formations are available for temperatures of 1000° F.  SCR systems can achieve NOX reductions approaching 90%.
· Selective Non-Catalytic Reduction (SNCR):  SNCR systems work by injecting ammonia or urea into a high-temperature portion of the furnace or ductwork to convert NOX to elemental nitrogen and water vapor.  The optimum temperature range for an ammonia-based system is 1600° F to 2000° F and for a urea-based system is 1650° F to 2100° F.  The reaction must take place within the specified temperature range or it is possible to generate NOX instead of reducing it.  Increasing the residence time available for mass transfer and chemical reactions generally improves NOX reduction.  SNCR systems can achieve NOX reductions of 50% on some applications.

· Overfire Air (OFA):  The recovery boiler currently stages combustion air with a 3-level OFA system to reduce NOX emissions.  Initial combustion air is provided with the fuel in a ratio to produce a reducing flame.  Subsequent combustion air is added in two more stages to complete combustion of the fuel while maintaining the low temperatures that will prevent thermal NOX formation.  OFA systems can reduce NOX emissions by 20% to 50%.

· Low-NOX Burners (LNBs):  LNBs provide a stable flame that has several different zones.  Typically, the first zone is primary combustion, the second zone is re-burn with fuel added to chemically reduce NOX, and the third zone is final combustion in low excess air to prevent high temperatures.  NOX reductions vary from 20% to 50%.

· Flue Gas Recirculation (FGR):  Recirculation of cooler flue gas reduces the combustion temperature by diluting the oxygen content of the combustion air and by causing heat to be diluted by the incoming cooler air.  Heat in the flue gas can be recovered by a heat exchanger.  This reduction of temperature lowers the thermal NOX concentration that is generated.  NOX reduction potential varies from 15% to 20%.

· Low Excess Air (LEA):  Excess combustion air has been correlated to the amount of thermal NOX generated.  Limiting the net excess air can reduce the thermal NOX produced.  NOX reductions vary from 0 to 30%.

An SCR system is recognized as the top control option for reducing NOX emissions.  However, the applicant expresses concerns regarding the feasibility of installing an SCR system due to premature deactivation of the catalyst.  The recovery boiler fires BLS as the primary fuel, which results in high particulate matter loading of boiler exhaust.  If the catalyst were installed prior to the electrostatic precipitator, the catalyst would quickly plug and foul due to deposits from particles in the flue gas.  For this reason, the applicant does not believe installation of an SCR system prior to the electrostatic precipitator is technically feasible.
If the catalyst were installed after the existing electrostatic precipitator, the exhaust gas would have to be heated from ~425° F to ~700° F to achieve an effective operating temperature.  The cost of firing a duct burner with natural gas would significantly add to the cost of operating such an SCR system.  In addition, fuel analyses of the BLS indicate the presence of sodium (18.7% by weight), potassium (1.09% by weight), and chlorine (0.56% by weight), which are known catalyst poisons.  Again, the applicant expresses concerns regarding the technical feasibility of an SCR system due to premature deactivation of the catalyst from poisoning.
The applicant estimates a total direct capital cost for an SCR system of nearly $16 million and total annualized cost of nearly $7.5 million.  The cost effectiveness of an SCR system is estimated at nearly $17,600 per ton of NOX removed based on actual NOX emissions (2004 – 2005) of 473.2 tons per year and 90% SCR control efficiency.  The applicant rejects SCR due to the technical challenges and excessive costs.

SNCR is the next top control option for reducing NOX emissions.  The applicant believes that an SNCR system is not technically feasible for a recovery boiler, which is a complete chemical reaction process.  Any disruption of the delicate balance of chemistry within the boiler could potentially damage it, reduce unit availability, impact the quality of the product, or otherwise unacceptably affect the system.  The applicant contacted two SNCR vendors (Fuel-Tech, Inc. and Aker Kvaerner Power, Inc.).  These companies indicated that SNCR systems are not yet commercially available for recovery boilers.  Both companies are working on studies in Sweden to determine whether or not SNCR can be a viable NOX control option for recovery boilers.  Based on these discussions, the applicant rejects SNCR because it is not commercially available for recovery boilers.
Of the remaining control options, staged combustion with OFA is the next likely control option.  The existing recovery boiler currently employs staged combustion with primary, secondary and tertiary OFA.  The applicant proposes to add a fourth level (quaternary) of OFA to further stage combustion air and inhibit NOX formation.  A well-designed OFA and control system promotes uniform combustion, which removes hot and cold spots in the combustion zone.  OFA systems are routinely employed to reduce NOX emissions from recovery boilers.
Typical NOX emissions from recovery boilers range from 75 to 150 ppmv, depending upon the number of levels of combustion air used to control NOX emissions.  A review of EPA’s RBLC shows previous BACT determinations for recovery boilers ranging from 70 to 210 ppmv.  The BACT control technologies include combustion control, staged combustion, boiler design and operation, and process controls.  One entry lists LNBs for the supplemental firing of natural gas.  Another entry lists the addition of a fourth level of combustion air with a NOX emission limit of 100 ppmv.
The current NOX limit for the No. 4 Recovery Boiler is 80 ppmvd @ 8% O2 and 168.5 lb/hour.  The vendor guarantees NOX emissions in the range of 78 to 90 ppmvd @ 8% O2 for the modified OFA system with a fourth level of OFA.  This is based on a 75% solids content of the BLS, which is the proposed level once the new crystallizer is added.  The current limit is within the vendor guarantee and at the low end of the previous NOX BACT determinations for recovery boilers.  Considering a reduction in CO emissions with the improved OFA system, the applicant proposes to retain the current NOX limit of 80 ppmvd @ 8% O2.
Department’s Review
The Department does not endorse the applicant’s SCR cost estimates, but does recognize the considerable costs of installing and operating such a system.  It is noted that the applicant’s cost effectiveness estimate of $17,600 per ton of NOx removed was based on actual NOX emissions and not potential NOx emissions.  However, the cost effectiveness would still be more than $10,000 per ton of NOX removed assuming the applicant’s estimated annualized cost of $7.5 million, potential NOX emissions of 738 tons per year (based on 80 ppmvd), and 90% reduction.  SCR will not be considered due to the high estimated costs, which are partially due to the relatively low NOX emissions from this industrial boiler.
The Department found only the following reference to employing SNCR on a recovery boiler in Sweden (Sodra Skogsagma), “... Demonstrations of SNCR, in addition to municipal waste incinerators and wood- and coal-fueled district heating plant boilers, included a pulp and paper mill Kraft recovery boiler, where a 60% reduction from uncontrolled emissions of 60 ppm was attained.
”  The Department contacted Fuel-Tech, an SNCR vendor, and discussed the technology for recovery boilers.  The vendor could not identify any known installations of SNCR on a recovery boiler, but was aware of the performance test in Sweden.  That test was conducted over only a few hours and then the equipment removed.  The vendor was not aware of any long term performance tests.
Based on the discussions with SNCR vendors, the Department was unable to determine that SNCR is commercially available and demonstrated for recovery boilers at this time.  A review of EPA’s RBLC shows that previous NOX BACT determinations have relied upon combustion control techniques.  The Department’s BACT determination will be based on adding a fourth level of combustion air.
In September of 1995, the Department issued Permit No. PSD-FL-226 (AC54-266676) for this unit with a NOX BACT standard of 80 ppmvd @ 8% O2.  For reference, this is approximately 0.13 lb/MMBtu of heat input.  A review of EPA’s RBLC shows BACT standards ranging from 70 to 210 ppmvd @ 8% O2.  For the existing recovery boiler, actual test results for the No. 4 Recovery Boiler show NOX emissions ranging from 48 to 74 ppmvd @ 8% O2.  The additional solids content of the BLS may result in higher temperatures, but the improved OFA system should compensate by further staging combustion to inhibit additional NOX formation.  The Department’s draft NOX BACT determination is:

As determined by data collected from the required CEMS, NOX emissions from the recovery boiler shall not exceed 80.0 ppmvd @ 8% O2 and 168.5 lb/hour based on a 30-day rolling average, excluding periods of startup and shutdown.

The new CEMS-based standard will allow the continuous demonstration of compliance and ensure the use of good combustion practices.  The new standard will replace the previous NOX standard and is believed to be more stringent due to the continuous compliance demonstration.  Although NOX emissions should be low during startup and shutdown, the standard excludes data collected during these periods because emissions rely on staged combustion, which is not in full effect during these periods.
CO and VOC Emissions – No. 4 Recovery Boiler
CO and VOC emissions are formed due to incomplete combustion of the fuels.  The main options for reducing CO and VOC emissions are thermal oxidation, catalytic oxidation and combustion improvements.  CO and VOC emissions can be oxidized to carbon dioxide either thermally or catalytically.  Thermal oxidizers are capable of control efficiencies of more than 90% at operating temperatures approaching 1800° F.  However, thermal oxidizers are not considered for the control of boiler exhausts due to the large fuel requirements necessary to maintain the high oxidizing temperatures.  For low-dust exhausts, oxidation catalysts may be used to further the reduction of CO and VOC emissions at lower operating temperatures (600° F to 1100° F). Oxidation catalysts are capable of reductions greater than 90% depending on the specific pollutants and inlet concentrations.  

Uniform and efficient combustion is a function of the three “T’s”:  turbulence (thorough mixing of air and fuel), temperature (high enough to complete oxidation), and time (adequate residence time at a sufficient combustion temperature).  For the recovery boiler, good combustion includes adequate control of the ratio of BLS to combustion air in the furnace.  In addition, staged combustion with overfire air promotes uniform mixing and complete combustion of the fuel.  Minimizing the formation of CO/VOC emissions from boilers is generally achieved by ensuring efficient combustion.
Applicant’s Proposal
Oxidation catalysts are sensitive to poisoning, blinding, plugging, fouling, and erosion.  If installed before the electrostatic precipitator, particulate matter would soon erode, plug and foul the catalyst.  If installed after the electrostatic precipitator, residual particles may still be sufficient to build-up and clog catalyst pore spaces and reduce effectiveness.  In addition, BLS contain significant amounts of sodium (18.7% by weight), potassium (1.09% by weight), and chlorine (0.56% by weight) as well as lesser amounts of zinc, lead, copper, magnesium, arsenic, and vanadium.  These contaminants are recognized catalyst poisons that would prematurely deactivate the catalyst and disrupt operation.  A review of EPA’s RBLC identifies the following CO and VOC control options:  boiler design, good combustion practices, proper combustion techniques and operating practices, combustion control, good combustion control of flame temperature and excess air, boiler design and operation, and efficient operation.  These are all descriptions of good combustion design and practices.  The applicant rejects an oxidation catalyst as technically infeasible for a recovery boiler due to poisoning from flue gas contaminants.
The existing No. 4 Recovery Boiler is subject to CO standards of 800 ppmvd @ 8% O2 based on a three-hour average and 400 ppmvd @ 8% O2 based on a 24-hour average, which were established as BACT in Permit No. PSD-FL-226 (AC54-266676) issued on September 21, 1995.  EPA’s RBLC shows previous CO BACT determinations for recovery boilers ranging from 200 to 3000 ppmv.  These are case-by-case determinations and depend on the associated averaging period, age of the boiler, and OFA system.  At Georgia-Pacific’s mills, recovery boilers and other industrial boilers emit CO emissions ranging from 60 to 450 ppmv.  The higher values are from older units with fewer than three levels of combustion air.  The lower values are from units with three or more levels of combustion air.  Actual test data for the existing No. 4 Recovery Boiler indicates that CO emissions range from 102 to 756 ppmvd @ 8% O2.  The applicant proposes to retain these current CO emission limits based on an improved overfire air system and good combustion control.
The existing No. 4 Recovery Boiler is subject to VOC standards of 0.30 lb/ton of BLS (~ 60 ppmvd @ 8% O2) and 31.5 lb/hour established as BACT in Permit No. PSD-FL-226 (AC54-266676) issued on September 21, 1995.  Review of EPA’s RBLC shows previous VOC BACT determinations ranging from 2.8 to 50 ppmv.  Test data shows actual VOC emissions from the existing No. 4 Recovery Boiler ranging from 0.01 to 0.083 lb/ton of BLS (~2 to 16 ppmvd @ 8% O2, respectively).  The applicant proposes a VOC emissions limit 0.20 lb/ton of BLS based on an improved OFA system and good combustion control.

Department’s CO/VOC BACT Reviews
The Department is unaware of any cases where either thermal or catalytic oxidation was required for the control of CO and/or VOC emissions from recovery boilers firing BLS.  The applicant proposes to retain the current CO standards of 800 ppmvd @ 8% O2 based on a three-hour average and 400 ppmvd @ 8% O2 based on a 24-hour average.  However, the applicant has relied on short-term stack tests to demonstrate compliance with these standards.  For comparison, NESHAP Subpart DDDDD establishes a CO standard of 400 ppmv based on a 30-day rolling CEMS average to ensure good combustion and serve as a surrogate for low organic HAP emissions.  The Department does not consider an oxidation catalyst appropriate for the control of CO and VOC emissions from the recovery boiler due to concerns with catalyst poisoning and expected high costs to control relatively low emissions levels.  Therefore, the Department accepts the proposed modification to add a fourth level of OFA as good combustion design and practices.
Test data from the Department’s ARMS database shows actual CO emissions from the existing recovery boiler ranging from approximately 35 to 510 ppmvd for a three-hour test.  Of the 15 tests reported, 11 test averages are below 400 ppmvd.  According to the application, there is an optimum operating level for the BLS-to-air ratio.  However, test results actually indicate a poor relationship between this ratio and CO emissions, possibly due to the manual control of the OFA system.  The Department believes that CO emissions are controllable on a long-term average basis as provided by the industrial boiler MACT standard.  Therefore, the Department establishes the following draft BACT standards.
For the initial 180 calendar days after certifying the CEMS, CO emissions from the recovery boiler shall not exceed 800 ppmvd @ 8% O2 and 1025.4 lb/hour based on a 30-day rolling CEMS average, excluding periods of startup and shutdown.  Thereafter, CO emissions from the recovery boiler shall not exceed 400 ppmvd @ 8% O2 and 512.7 lb/hour based on a 30-day rolling CEMS average, excluding periods of startup and shutdown.
The new CEMS-based standard will allow the demonstration of continuous compliance, ensure the use of good combustion practices, and provide useful data for the operator controlling the system.  The purposes of the initial standard is to provide sufficient time for the operators to gain experience and establish good operating practices with the new four-level OFA system.  The new standard will replace the previous CO standards and is believed to be more stringent due to the continuous compliance demonstration.
For the No. 4 Recovery Boiler, the applicant proposes VOC standards of 0.20 lb/ton of BLS and 21.0 lb/hour.  Test data from the Department’s ARMS database shows actual VOC emissions ranging from 0.01 to 0.083 lb/ton of BLS.  Of the 14 tests submitted, all have been below 0.10 lb/ton BLS.  The addition of a fourth level of OFA is intended to provide improved combustion control.  In addition, low CO emissions generally mean low VOC emissions.  Therefore, the Department establishes the following draft BACT standards.

As determined by EPA Method 25A, VOC emissions shall not exceed 0.20 lb/ton of BLS and 21.0 lb/hour (THC determined as methane) based on the average of three test runs.
Compliance with the VOC standards shall be demonstrated by conducting an initial stack test.  Because emissions are expected to be low and the CO CEMS will ensure efficient combustion, subsequent tests shall be conducted prior to renewal of the operation permit or when the Department requests a special test pursuant to Rule 62-297.310(7)(b), F.A.C.  The CO standard serves as a surrogate standard for VOC.
6.  Other Permit Conditions

Previous Air Construction Permits

This permit supplements all previous permits issued for the affected emissions units.  The conditions of this permit satisfy the applicable requirements for the emissions increases related to the project.  These conditions supersede corresponding similar conditions specified in previous air construction permits.  However, if not specifically regulated by this permit, other standards and permit requirements from previous air construction permits remain valid.  The affected emissions units remain subject to all applicable standards and regulations as regulated by the Title V air operation permit.  
No. 4 Power Boiler (EU-014)
The No. 4 Power Boiler is not currently in operation.  Emissions decreases from the permanent shutdown of this unit were used in the PSD netting analysis to avoid PSD preconstruction review for SAM, SO2, and TRS emissions.  Therefore, the draft permit requires the permanent shutdown of the No. 4 Power Boiler.

No. 5 Power Boiler (EU-015)
Existing Applicable Requirements

The draft permit establishes a NOX standard of 0.185 lb/MMBtu of heat input and 71.1 lb/hour to avoid PSD review pursuant to Rule 62-212.400(12), F.A.C.  Unless otherwise specified by this permit, the No. 5 Power Boiler also remains subject to the following existing applicable requirements, which are specified in the current Title V air operation permit.
· Rule 62-296.404, F.A.C. for Kraft Pulp Mills;
· Rule 62-296.405, F.A.C. for Fossil Fuel Steam Generators with More than 250 MMBtu per hour of Heat Input;
· 40 CFR 63, NESHAP Subpart S for Kraft Pulp Mills; and
· 40 CFR 63, NESHAP Subpart DDDDD for Industrial Boilers.
· On July 2, 2004, the Department issued Permit No. 1070005-024-AC as a Pollution Control Project (PCP) pursuant to Rule 62-212.400(2)(a)2.b, F.A.C.  That permit specified the strategy for complying with the applicable requirements of the MACT standards in NESHAP Subpart S in 40 CFR 63.  That permit authorizes the No. 5 Power Boiler to destroy dilute non-condensable gases (DNCGs) from the high-volume, low-concentration (HVLC) system, which include emissions from brown stock washers, pressure knotters, the bleach plant pre-washer, the oxygen delignification system, and softwood/hardwood high density storage tanks.  The DNCGs are introduced with the primary fuel, directed into the flame zone, or added with the combustion air.  Optionally, the DNCGs may also be directed to the No. 4 Combination Boiler, which shares common permit conditions with the No. 5 Power Boiler.  Permit No. 1070005-024-AC limits SO2 emissions to 82.6 lb/hour and 236.3 tons per year from the destruction of DNCGs in any combination of the No. 4 Combination Boiler and the No. 5 Power Boiler.  This current permitting action does not affect the previous authorization for destroying DNCGs.
Discussion of PM Emissions and Testing

The No. 5 Power Boiler is subject to Rule 62-296.405, F.A.C. because it fires fossil fuel at a rate of more than 250 MMBtu per hour of heat input.  After conversion to natural gas, this unit will only be subject to the standards in this rule for visible emissions, PM and the requirement to monitor the ambient effects of SO2 emissions as required by the Department.  The PM standard is 0.1 lb per MMBtu of heat input.  Natural gas contains negligible amounts of sulfur and ash, is efficiently combusted in a boiler, and is expected to result in PM emissions of less than 10% of the standard specified in this rule.  For these reasons, the applicant proposes to remove the existing electrostatic precipitator used to remove ash generated from the combustion of residual fuel oil.  The applicant proposes to use the existing electrostatic precipitator to reduce PM emissions from the No. 4 Combination Boiler.

In accordance with an alternate sampling procedure (ASP No. 97-B-01) dated March 17, 1997, the Department determined that PM testing is not required for boilers when firing natural gas.  The firing of natural gas and compliance with the opacity standard is sufficient to demonstrate compliance with the PM standard.  In accordance with Rule 62-297.310(7)(b), F.A.C., the Department may require special compliance tests if it has good reason to believe that the PM standard is being violated.
No. 4 Lime Kiln (EU-017)

Existing Applicable Requirements

Unless otherwise specified by this permit, the No. 4 Lime Kiln remains subject to the following existing applicable requirements, which are specified in the current Title V air operation permit.

· Rule 62-296.404, F.A.C. for Kraft Pulp Mills;

· 40 CFR 63, NESHAP Subpart S for Kraft Pulp Mill; and

· Permit No. PSD-FL-171.
New Requirements Requested by Applicant

This project is based on a PSD netting analysis.  In accordance with Rule 62-212.400(12) (Source Obligation), F.A.C., the applicant requested the following limitations to avoid PSD preconstruction review for SO2 and TRS emissions.

· The maximum sulfur content of oil is 2.35% by weight.
· No more than 8,173,080 gallons of oil shall be fired during any consecutive 12 months.
· As determined by the existing CEMS, TRS emissions shall not exceed 25.1 tons per year based on a 12-month rolling CEMS total.

No. 4 Recovery Boiler (EU-018)
Existing Applicable Requirements

Unless otherwise specified by this permit, the No. 4 Recovery Boiler remains subject to the following existing applicable requirements, which are specified in the current Title V air operation permit.

· Rule 62-296.404, F.A.C. for Kraft Pulp Mills;

· NSPS Subpart BB in 40 CFR 63 for Recovery Combustion Sources at Kraft Pulp Mills;

· NESHAP Subpart MM in 40 CFR 63 for Recovery Combustion Sources at Kraft Pulp Mills; and

· Permit Nos. PSD-FL-171 and PSD-FL-226.

New Requirements Requested by Applicant
This project is based on a PSD netting analysis.  In accordance with Rule 62-212.400(12) (Source Obligation), F.A.C., the applicant requested the following limitations to avoid PSD preconstruction review for SO2 and TRS emissions.

· The maximum sulfur content of oil is 2.35% by weight.

· No more than 7,860,640 gallons of oil shall be fired during any consecutive 12 months.  (This limits oil firing to an annual capacity factor of less than 10% of the total heat input rate to the unit.  It represents less than 17% of the maximum annual firing capabilities of the oil burners.)
· As determined by data collected from the existing CEMS, TRS emissions shall not exceed 34.2 tons per year based on a 12-month rolling CEMS total.
· As determined by data collected from the existing CEMS, SO2 emissions shall not exceed 153.9 tons per year based on a 12-month rolling CEMS total.
No. 4 Combination Boiler
The PSD netting analysis included the project to modify the No. 4 Combination Boiler.  Emissions increases from the No. 4 Combination Boiler were included in the required air quality analysis for this project.  In addition, Project No. 1070005-045-AC will determine BACT for CO, NOX, PM, and VOC from the No. 4 Combination Boiler.  The pending project is based on the following oil firing restrictions:  residual oil with a maximum sulfur content of 2.35% by weight; and a limit of 5.1 million gallons of oil fired during any consecutive 12 months.
· The maximum sulfur content of oil is 2.35% by weight.

· No more than 5,100,000 gallons of oil shall be fired during any consecutive 12 months.  (This limits oil firing to an annual capacity factor of less than 19% of the total heat input rate to the unit.  It represents approximately 20% of the maximum annual firing capabilities of the oil burners.)
7.0  Air Quality Analysis

Introduction

CO, NO2, PM10 and VOC are PSD pollutants subject to the preconstruction review requirements for this project.  CO, NO2, and PM10 are criteria air pollutants with national and state ambient air quality standards (AAQS), significant impact levels, and de minimis preconstruction monitoring concentrations.  In addition, NO2 and PM10 have additional requirements for PSD increments.  For the criteria pollutant ozone, VOC emissions are reviewed for significant impact levels and de minimis preconstruction monitoring concentrations.  Therefore, the following analyses were required for this project.
· An analysis of existing air quality for NO2, PM10 and VOC;

· A significant impact analysis for CO, NO2, PM10 and VOC;

· A PSD increment analysis for NO2 and PM10;

· An AAQS analysis for NO2 and PM10; and
· An analysis of impacts on soils, vegetation, and visibility and growth-related impacts to air quality.

The analysis of existing air quality generally relies on preconstruction monitoring data collected with EPA-approved methods.  The significant impact analysis, PSD increment analysis, and AAQS analysis depend on air quality dispersion modeling carried out in accordance with EPA and Department guidelines.

Analysis of Existing Air Quality

Preconstruction ambient air quality monitoring data is required for all significant PSD pollutants to determine existing ambient concentrations unless exempt by rule or the data requirements can be satisfied otherwise.  Projects may be exempt from the requirement to develop site-specific preconstruction monitoring data if one of the following conditions is met:  the maximum predicted ambient impact from the emissions increase due to the project is less than the corresponding regulatory de minimis ambient concentration; or, the existing ambient concentration is less than the corresponding regulatory de minimis ambient concentration.  No de minimis ambient concentration is provided for ozone.  Instead the net VOC emissions increase is compared to a de minimis annual emission rate of 100 tons per year.
Whether or not preconstruction ambient monitoring is required, it may be necessary to determine existing ambient background concentrations for each significant PSD pollutant subject to an AAQS.  Ambient background concentrations represent the air quality impacts of all sources not included in the modeling analysis.  The ambient background concentrations are added to the ambient impacts from modeled sources to determine total ambient impacts.  Ambient background concentrations may be determined from the required preconstruction site-specific ambient air quality monitoring data or from existing representative ambient monitoring data collected from nearby qualified monitoring stations.
The following table compares the maximum predicted air quality impacts from the project with the regulatory de minimis concentrations.

	maximum predicted air quality impacts from Project

compared to the Regulatory de minimis Concentrations

	Pollutant
	Averaging Time
	Maximum Predicted Impact (µg/m3)
	De Minimis Concentration (µg/m3)
	Impact Greater than De Minimis? (Yes/No)

	PM10
	24-hr
	12
	10
	Yes

	CO
	8-hr
	79
	575
	No

	NO2
	Annual
	2
	14
	No

	VOC
	Annual Emissions Rate
	389 tons/year
	100 tons/year
	Yes


As shown in the table, CO and NO2 impacts are predicted to be less than the regulatory de minimis levels and preconstruction monitoring is not required for these pollutants.  Because PM10 and VOC emissions are predicted to be greater than the regulatory de minimis levels, preconstruction monitoring data is required for these pollutants.  Although exempt from preconstruction monitoring requirements, it will be necessary to determine existing ambient background concentrations for NO2.  To satisfy the ambient monitoring data requirements, the applicant proposes to use the following representative data collected from nearby stations that are part of the state’s monitoring network:  data from the existing ozone monitors located in urban Alachua and Duval counties to the west and north of the project; data from an existing PM10 monitor in Putnam County near the project site; and data from an existing NO2 monitor in the Jacksonville area.  As shown in the following table, the ambient monitoring data shows no violations of any AAQS.
	Existing Preconstruction and background concentrations

	Pollutant
	Averaging Time
	Background (µg/m3)
	AAQS (µg/m3)

	PM10
	Annual
	26
	50

	
	24-hour
	62
	150

	NO2
	Annual
	27
	100


Since an AAQS analysis is required for NO2 and PM10, the above ambient background concentrations for these pollutants will be used in the analysis.
Models and Meteorological Data Used in Significant Impact, PSD Increment and AAQS Analyses

Good Engineering Practice Stack Height

Good Engineering Practice (GEP) stack height means the greater of 65 meters (213 feet), or the maximum nearby building height plus 1.5 times the building height or width (whichever is less).  The stacks for this project will be less than the corresponding GEP stack heights.  Therefore, the potential for building downwash was considered in the modeling analysis for this project.

PSD Class II Area Model

AERMOD, the air dispersion model approved by the American Meteorological Society and the EPA, was used to evaluate the air quality impacts from the proposed project and other existing major facilities.  In November, 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 model features, recommended by the EPA, are referred to as the regulatory options.  The applicant used the EPA recommended regulatory options in each modeling scenario and building downwash effects were evaluated for stacks below the corresponding GEP stack height.

Meteorological data used in the AERMOD model consisted of a concurrent 5-year period of hourly surface weather observations and twice-daily upper air soundings from the Jacksonville International Airport.  The 5-year period of meteorological data was from 2001 through 2005.  These stations were selected for use in the evaluation because they are the closest primary weather stations to the project area and are most representative of the project site.

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 increment.  For the annual averages, the highest predicted yearly average was compared with the standards.  For determining the project’s significant impact area in the vicinity of the facility, and for determining if significant impacts occur in any PSD Class I area, both the highest short-term predicted concentrations and the highest predicted yearly averages were compared to their respective significant impact levels.

In reviewing this permit application, 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.

PSD Class I Area Model

The PSD Class I areas within 200 km of the project are the Okefenokee National Wilderness Area (NWA), the Chassahowitzka NWA and the Wolf Island NWA.  Since these Class I areas are greater than 50 km from the proposed facility, long-range transport modeling was required for the Class I impact assessment.  The California Puff (CALPUFF) dispersion model was used to evaluate the potential impacts on the PSD Class I increments and on the Air Quality Related Values (AQRV) for regional haze, nitrogen deposition and sulfur deposition.  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 used in the CALPUFF model was processed by the California Meteorological (CALMET) model.  The CALMET model utilizes data from multiple meteorological stations and produces a 3-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.  For 2001 through 2003 and a 4-km Florida domain, meteorological data were obtained and processed for use in the Class I analyses.  The CALMET wind field and the CALPUFF model options used were consistent with the suggestions of the federal land managers.
Receptor Grids Used in PSD Increment Analysis and AAQS Analysis
For the PSD Class II increment and AAQS analyses, receptor grids normally are based on the size of the significant impact area for each pollutant.  The sizes of the significant impact areas for the required PM10 and NO2 analyses were 1 kilometer or less.  Over 2000 receptors were placed along the restricted property line of the facility and out to 4 km from the facility.

Significant Impact Analysis

Preliminary modeling is conducted using only the proposed project’s worst-case emission scenario for each pollutant and applicable averaging time.  The Okefenokee NWA is the closest PSD Class I area and is located 108 km from the project at its closest point.  The other PSD Class I areas located within 200 km of the facility are the Chassahowitzka NWA located 137 km southwest of the project and the Wolf Island NWA located 186 km to the north of the project.  A total of 180, 113 and 30 receptors were placed in the Okefenokee NWA, Chassahowitzka NWA and Wolf Island NWA PSD Class I areas, respectively.
For each significant PSD pollutant that requires a PSD increment and/or AAQS analysis, a preliminary significant impact modeling analysis is conducted.  The results of this analysis compares the maximum predicted impacts from the project with the corresponding regulatory significant impact levels to determine whether the project could have a significant impact in any PSD Class II area in the vicinity of the project or in any nearby PSD Class I area.  If the maximum predicted impact is less than the regulatory significant impact level, the project is considered to have no significant impact on the AAQS or PSD increments, and the requirement to conduct a PSD air quality analysis is satisfied.  However, if the maximum predicted impact is greater than the regulatory significant impact level, a full impact modeling analysis must be conducted.  The full impact modeling analysis considers not only impacts from the project, but also impacts from other nearby major sources as well as background concentrations representing all other point and area source contributions.  The following tables show the predicted maximum impacts due to the project for the Class I and II areas as well as the radius of impact for any significant Class II impact.

	MAXIMUM predicted Project Impacts Compared to the SIGNIFICANT
Impact Levels for the PSD Class II Areas in the Vicinity of the Facility

	Pollutant
	Averaging
Time
	Maximum Predicted
Impact (µg/m3)
	Significant Impact
Level (µg/m3)
	Significant
Impact? 
	Radius of
Significant Impact (km)

	PM10
	Annual
	1.4
	1
	Yes
	1

	
	24-hr
	12
	5
	Yes
	1

	CO
	8-hr
	67
	500
	No
	NA

	
	1-hr
	79
	2,000
	No
	NA

	NO2
	Annual
	2
	1
	Yes
	1

	VOC
	Annual Rate
	407 tons/year
	100 tons/year
	Yes
	NA


	maximum predicted project impactS compared To
the SIGNIFICANT impact levels for the psd class i Areas

	Pollutant
	Averaging Time
	Maximum Predicted Impact (µg/m3)
	Significant Impact Level (µg/m3)
	Significant

Impact?

(ug/m3)

	PM10
	Annual
	0.001
	0.2
	No

	
	24-hr
	0.01
	0.3
	No

	NO2
	Annual
	0.003
	0.1
	No


As shown in the tables, the maximum predicted CO impacts due to the project are less than the regulatory significant impact levels for the Class II areas in the vicinity of the project.  Also, the maximum predicted impacts of PM10 and NO2 due to the project are less than the regulatory significant impact levels for the Class I areas.  Therefore, no further air dispersion modeling was required for these pollutants in these areas.  However, the maximum predicted impacts of PM10 and NO2 due to the proposed project are greater than the PSD Class II significant impact levels in the vicinity of the facility.  Therefore, the applicant was required to conduct a full modeling analysis to determine PM10 and NO2 impacts within the applicable significant impact area for comparison to the AAQS and the PSD increments.  The significant impact area is determined by the predicted radius of significant impact.  These analyses are provided in the following sections.

The table also shows that potential VOC emissions increases are above the annual emission rate threshold of 100 tons per year established for the pollutant ozone.  Since no stationary point source models are available and approved for use in predicting ozone impacts, the applicant presented potential VOC emissions increases to the Department and discussed available options to predict potential impacts associated with the VOC emissions and formation of ozone.  Based on the available information, the Department has determined that the use of a regional model that incorporates the complex chemical mechanisms for predicting ozone formation is not suitable for this project.  No further analysis is required for this pollutant.
PSD Increment Analysis

The PSD increment represents the amount that new sources in an area may increase the ambient concentrations of a pollutant from the baseline concentration.  For PM10 and SO2, the PSD increments were established in 1977 based on major sources of PM10 and SO2 emissions for the baseline year of 1975.  For NO2, the PSD increment was established in 1988 based on major sources of NO2 emissions for the baseline year of 1988.  The emission rates input into the model for predicting increment consumption are based on maximum emissions from increment-consuming sources at the facility as well as all other increment-consuming sources in the vicinity of the facility.  The following table shows the maximum predicted PM10 and NO2 increments for the PSD Class II areas consumed by this project and all other increment-consuming sources in the vicinity of the project.  As shown, the maximum predicted impacts are less than the allowable increments.
	psd class ii increment analysis

	Pollutant
	Averaging

Time
	Maximum Predicted

Impact (µg/m3)
	Allowable

Increment (µg/m3)
	Impact Greater Than

Allowable Increment?

	PM10
	Annual
	0
	17
	No

	
	24-hour
	22
	30
	No

	NO2
	Annual
	3
	25
	No


AAQS Analysis

For pollutants subject to an AAQS review, the total impact on ambient air quality is obtained by adding a “background concentration” to the maximum predicted concentration.  The purpose of the background concentration is to account for all other point and area sources that are not explicitly modeled.  The results of the AAQS analysis are summarized in the table below.  As shown, the proposed project is not expected to cause or significantly contribute to a violation of any AAQS.

	Maximum ambient air quality impacts

	Pollutant
	Averaging

Time
	Modeled

Sources (µg/m3)
	Background

Concentration (µg/m3)
	Total

Impact (µg/m3)
	AAQS

(µg/m3)
	Greater Than

AAQS?

	PM10
	Annual
	11
	26
	37
	50
	No

	
	24-hour
	42
	62
	104
	150
	No

	NO2
	Annual
	10
	27
	37
	100
	No


Ozone Discussion
This project results in PSD-significant increases of NOX and VOC emissions, which are ozone precursors.  A demonstration that these emissions increases will not cause or contribute to any predicted violations of the ozone standards would require the use of a very sophisticated and expensive air dispersion model and computer system.  Such an analysis would need to be run for the entire region with key inputs to the model from traffic, power plants, other industrial sources, and complex meteorology.  Potential emissions increases from this project are 405 tons per year of NOX and 418 tons per year of VOC.  At these rates, the contribution of these emissions is not considered significant in terms of impacts to the overall regional ozone concentrations.  The uncertainty of the impacts predicted by a regional ozone model would likely be greater than the impacts contributed by this project.

Additional Impacts Analysis
Impacts on Soils, Vegetation, Wildlife and Visibility

The maximum predicted ambient concentrations of CO, NOX and PM10 due to the proposed project, including all other nearby sources, are less than corresponding AAQS, which are designed to protect both the public health and welfare.  As such, this project is not expected to have a harmful impact on soils and vegetation in any PSD Class II area in the vicinity of the project.  The applicant conducted an analysis for air quality related values (AQRV) for the nearby PSD Class I area.  No significant impacts on this area are expected.  The applicant conducted a regional haze analysis using the long-range transport model CALPUFF for the nearby PSD Class I areas.  No significant visibility impacts are predicted in the PSD Class I areas.  The CALPUFF model was also used to predict total nitrogen deposition rates on the PSD Class I areas.  The maximum predicted deposition rates were less than the threshold levels recommended by the federal land manager.

Growth-Related Air Quality Impacts

The proposed modification will not substantially change employment, population, housing, commercial development, or industrial development in the area.  Therefore, no significant air quality impacts are predicted.
Conclusion

The applicant provided reasonable assurance that the proposed project will not cause or significantly contribute to a violation of any AAQS or PSD increments as described in the application, summarized in this report, and subject to the specific conditions of the draft permit.
8.  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 Mitchell is the project engineer responsible for reviewing the application and drafting the permit documents.  Cleve Holladay is the staff meteorologist responsible for reviewing the ambient air quality analyses.  Jeff Koerner, P.E. is the Air Permitting Supervisor responsible for reviewing and editing the draft permit package.  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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