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1.  General Project INFORMATION

Application Processing Schedule

01/28/03
Meeting in Tallahassee; topics included the proposed Boiler 8 project.
03/13/03
Permit engineer visited the existing facility in Clewiston to discuss the proposed Boiler 8 project.

04/01/03
Received application to construct Boiler 8.
04/02/03
Received $7500 PSD application processing fee.

04/18/03
Meeting in Tallahassee to discuss possible incompleteness issues.

04/25/03
Requested additional information.
05/02/03
Requested additional information related to air quality modeling.
05/22/03
Received additional information (partial).

05/28/03
Meeting in Tallahassee to discuss remaining additional information.

06/16/03
Written request for information discussed in 05/28/03 meeting.

07/22/03
Received additional information; application complete.

Facility Description and Location

The United States Sugar Corporation (U.S. Sugar) operates the existing Clewiston sugar mill (SIC No. 2061) and refinery (SIC No. 2062), which are located at the intersection of W.C. Owens Avenue and State Road 832 in Hendry County, Florida.  Sugarcane is harvested from nearby fields and transported to the mill by train.  In the mill, sugarcane is cut into small pieces and passed through a series of presses to squeeze juice from the cane.  The juice undergoes clarification, separation, evaporation, and crystallization to produce raw, unrefined sugar.  In the refinery, raw sugar is decolorized, concentrated, crystallized, dried, conditioned, screened, packaged, stored, and distributed as refined sugar.
“Bagasse” is the fibrous material remaining from sugarcane after milling.  It is burned as boiler fuel to provide steam and heating requirements for the mill and refinery.  The primary air pollution sources currently consist of five boilers that fire bagasse and fuel oil.  Particulate matter emissions are controlled with wet scrubbers for Boilers 1 through 4 and with an electrostatic precipitator for Boiler 7.  Other air pollution sources in the refinery include a fluidized bed dryer/cooler, a granular carbon regeneration furnace, conditioning silos with dust collectors, vacuum systems, sugar/starch bins, conveyors, and a packaging system.

Regulatory Categories

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

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

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

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

NSPS:  The facility operates one or more units subject to New Source Performance Standards of 40 CFR 60.

Project Description

U.S. Sugar proposes to construct a new boiler to support the sugar mill and refinery operations of the existing plant.  The preliminary design for the proposed new boiler (Boiler 8) specifies a membrane wall boiler with balanced draft spreader stoker and supplemental distillate oil firing system.  At the time of the application, the exact boiler specifications were being designed to provide more efficient fuel combustion than previous similar bagasse-fired boilers.  The following tables summarize the preliminary boiler design specifications and fuel characteristics for the proposed project.
Table 1A.  Preliminary Boiler Design

	Parameter
	Description

	Boiler Type
	Balanced draft, membrane wall, spreader stoker boiler

	Primary Solid Fuel Feed
	Rotating feeders and pneumatic spreaders feed bagasse onto a traveling grate at a maximum rate of approximately 130 tons per hour

	Supplemental Fuel
	Low NOx burners firing distillate oil with an annual capacity factor of less than 10%; preliminary design incorporates duel-fuel burners with the capacity to fire natural gas

	Combustion Air
	Over-fire air is provided to complete combustion and reduce NOx emissions; under-fire air is provided for combustion and to cool the traveling grate

	Ash Removal
	Submerged conveyor to ash pond

	Heat Input Rate
	1030 MMBtu/hour (1-hour maximum); 936 MMBtu/hour, continuous (24-hour maximum)

	Steam Production
	550,000 lb/hour (1-hour maximum); 500,000 lb/hour, continuous (24-hour maximum)

	Steam Parameters
	600 psig at 750° F and an enthalpy of 1379 Btu/lb

	Feedwater Parameters
	800 psig at 250° F with an enthalpy of 218 Btu/lb

	Furnace Volume
	50,520 ft3

	Heat Release Rates
	20,497 Btu/ft3 for bagasse; 11,184 Btu/ft3 for distillate oil

	Thermal Efficiency
	62%

	Stack Parameters
	13 feet diameter (maximum); 199 feet tall (minimum)

	Flue Gas
	400,000 acfm at 5.5% O2 and 330° F; (225,000 dscfm at 7% O2 and 330° F)


Table 1B.  Typical Fuel Characteristics for Boiler 8

	Parameter
	Bagasse
(Primary Fuel)
	No. 2 Distillate Oil
(Startup/Supplemental Fuel)

	General Information

	Density (lb/gallon)
	---
	6.83

	Heating Value (Btu/lb)
	3600, wet
	19,910

	Heating Value (Btu/gallon)
	---
	135,000

	Ultimate Analysis

	Carbon
	47.6%
	84.7%

	Hydrogen
	6.0%
	15.3%

	Nitrogen
	0.38%
	0.015%

	Oxygen
	42.1%
	0.38%

	Sulfur
	0.03-0.07%
	0.05%

	Ash/Inorganic
	2.6-5.3%
	0.06%

	Moisture
	49-55%
	0.51%

	Expected Maximum Firing Rates

	Heat Input Rate (MMBtu per hour), 1-hour maximum
	1030
	562

	Heat Input Rate (MMBtu per hour), 24-hour maximum
	936
	562

	Bagasse (tons per hour), 1-hour maximum
	143
	---

	Bagasse (tons per day), 24-hour maximum
	3120
	---

	Distillate Oil (gallons per hour), 1-hour maximum
	---
	4161

	Distillate Oil (gallons per day), maximum
	---
	99,864


As shown above, bagasse will be fired as the primary fuel and distillate oil containing no more than 0.05% sulfur by weight will be fired as a startup and supplemental fuel.  Distillate oil firing will be limited to an annual capacity factor of less than 10%.  This restriction avoids specific requirements of NSPS Subpart Db.  Originally, the applicant also proposed natural gas as a startup and supplemental fuel, but later withdrew the request because the supply of natural gas to this site is not expected for several years.  It is noted that the preliminary design incorporates dual-fuel burners with the capacity to fire natural gas.  The total annual capacity factor for Boiler 8 will be restricted to 75% by limiting the annual steam production to 3.6135 x 10+09 pounds per year, which is equivalent to 6,767,100 MMBtu/year.  U.S. Sugar proposes the following equipment and techniques to control air emissions.
· Carbon Monoxide (CO) and Volatile Organic Compounds (VOC):  CO and VOC emissions will be minimized by good combustion design and operating practices.
· Nitrogen Oxides (NOx):  NOx emissions will be reduced by installing and operating a selective non-catalytic reduction (SNCR) system to inject urea.
· Particulate Matter (PM/PM10):  Emissions of particulate matter will be reduced by installing and operating a wet cyclone followed by a dry electrostatic precipitator.

· Sulfur Dioxide (SO2) and Sulfuric Acid Mist (SAM):  Emissions of SO2 and SAM will be minimized by the firing of low sulfur fuels including bagasse and distillate oil (≤  0.05% sulfur by weight).

As part of the project, existing Boiler 3 rated at 130,000 lb/hour of steam will be permanently shut down resulting in emissions decreases.  The shutdown of this unit allows the project to avoid PSD applicability for CO emissions.  The project also includes slight emissions increases from small units at the sugar refinery and from the additional handling of bagasse.
2.  Applicable Regulations

State Regulations

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

	Chapter
	Description

	62-4
	Permitting Requirements

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

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

	62-212
	Preconstruction Review, PSD Requirements, and BACT Determinations

	62-213
	Operation Permits for Major Sources of Air Pollution

	62-296
	Emission Limiting Standards 

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


Federal Regulations

This project is also subject to the applicable federal provisions regarding air quality as established by the EPA in the following sections of the Code of Federal Regulations (CFR).

	Title 40
	Description

	Part 60
	Subpart A, General Provisions for NSPS Sources

NSPS Subpart Db, Standards of Performance for Industrial–Commercial-Institutional Steam Generating Units
Applicable Appendices


PSD Applicability and Preconstruction Review
The Department regulates major air pollution sources in accordance with Florida’s Prevention of Significant Deterioration (PSD) program, as defined in Rule 62-212.400, F.A.C.  PSD preconstruction review is required in areas that are currently in attainment with the state and federal Ambient Air Quality Standards (AAQS) for each regulated pollutant or areas designated as “unclassifiable” for such pollutants.  A facility is considered “major” with respect to PSD if it emits or has the potential to emit:

≥  250 tons per year of any regulated pollutant, or

≥  100 tons per year of any regulated pollutant and belonging to one of 28 PSD Major Facility Categories, or

≥  5 tons per year of lead.
For new projects at existing PSD-major sources, each regulated pollutant is reviewed for PSD applicability based on emissions thresholds known as the Significant Emission Rates specified in Table 62-212.400-2, F.A.C.  Pollutant emissions from the project exceeding these rates are considered “significant” and subject to PSD preconstruction review.  This means that the applicant must employ the Best Available Control Technology (BACT) to minimize emissions of each PSD-significant pollutant as well as evaluate the air quality impacts.  Although a facility may be “major” with respect to PSD for only one regulated pollutant, the project may be subject to PSD preconstruction review for several PSD-significant pollutants.
The existing sugar mill and refinery includes boilers with a cumulative heat input rate from fossil fuels greater than 250 MMBtu per hour, which means that it belongs to the “List of 28 PSD Facility Categories” specified in Table 62-212.400-1, F.A.C.  For facilities on this list, the threshold for classification as a PSD major source is 100 tons per year.  The Clewiston plant is an existing PSD major source of air pollution because the actual and potential emissions for several pollutants emitted from the plant are greater 100 tons per year.  The existing plant is located in Hendry County, which is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to state and federal Ambient Air Quality Standards (AAQS).  As such, all new projects are reviewed for the applicability of PSD preconstruction review based on the PSD Significant Emission Rates specified in Table 62-212.400-2, F.A.C.  Table 2A summarizes the applicant’s PSD applicability analysis for project emissions including increases from Boiler 8, decreases from Boiler 3, and miscellaneous sources.
Table 2A.  Summary of the Applicant’s PSD

	Pollutant
	Net Increase, TPY a
	PSD Threshold, TPY a
	Subject to PSD Review?

	CO
	55
	100
	No b

	NOx
	431
	40
	Yes

	PM/PM10
	62/58
	15/25
	Yes

	SO2
	157
	40
	Yes

	VOC
	168
	40
	Yes

	SAM
	10
	7
	Yes

	Lead
	0.1
	0.6
	No

	Mercury
	0.05
	0.1
	No

	Fluorides
	0.8
	3
	No


a. “TPY” means tons per year.
b. Net CO emissions are below the PSD significant emission rate due to the shutdown of Boiler 3 as par of the project.
As shown in the table, the project is subject to PSD preconstruction review for emissions of NOx, PM/PM10, SAM, SO2, and VOC.
3.  Available Information

In addition to information provided and referenced in the application, the Department also relied on the following information.
1. EPA’s Handbook titled, “Control Technologies for Hazardous Air Pollutants”; Document No. EPA/625/6-91-014; June 1991; Section 4.10, Electrostatic Precipitators
2. “Air Pollution Control Technology Handbook”; Karl B. Schnelle, Jr. and Charles A. Brown; 2002 by CRC Press LLC; ISBN 0-8493-9588-7; Chapter 24, Electrostatic Precipitators
3. EPA’s Guidebook for Course #SI:412B titled, “Electrostatic Precipitator Plan Review”; Document No. EPA 450/2-82-019; July 1983; Section 3 (ESP Design Parameters and Their Effects on Collection Efficiency) and Section 4 (ESP Design Review)
4. De-NOx Technologies (DNT):  Internet web site (http://www.de-nox.com/index.htm) and SNCR Proposal
5. Fuel Tech:  Internet web site (http://www.fuel-tech.com/home.htm) and SNCR Proposal
6. White Paper titled “Selective Non-Catalytic Reduction (SNCR) for Controlling NOx Emissions”; Prepared by the SNCR Committee of the Institute of Clean Air Companies, Inc.; May 2000
7. White Paper titled “Selective Catalytic Reduction (SCR) for Controlling NOx Emissions”; Prepared by the SCR Committee of the Institute of Clean Air Companies, Inc.; November 1997
4.  Boiler 8 - cONTROL tECHNOLOGY rEVIEW
MACT Review

On November 26, 2002, EPA proposed Subpart DDDDD, a National Emissions Standard for Hazardous Air Pollutants (NESHAP).  The proposed rule establishes maximum achievable control technology (MACT) standards to reduce hazardous air pollutant (HAP) emissions from industrial, commercial and institutional boilers and process heaters.  In general, the proposed industrial boiler MACT imposes two primary performance standards:  a total particulate matter emission limit of 0.026 lb/MMBtu as surrogate for the reduction of total particulate HAP; and 400 ppmvd @ 3% oxygen as a surrogate for the reduction of total organic HAP.  However, the boiler would not be subject to this rule until it becomes final.

Because the above MACT rule is not yet final, the project could be subject to a case-by-case MACT determination in Section 112(g) of the Clean Air Act.  The application includes estimated HAP emissions based on the results of HAP testing conducted on the Boiler 7 at the Clewiston Mill.  This is a similar, large modern bagasse boiler with a maximum heat input rate of 812 MMBtu per hour.  Based on the application, total potential HAP emissions are estimated to be about 14 tons per year, which is below the MACT applicability threshold of 25 tons per year.  In addition, no single HAP is estimated to be greater than 10 tons per year.  Therefore, the proposed project does not trigger a case-by-case MACT.
NSPS Review

The proposed new boiler is subject to the New Source Performance Standards (NSPS) in 40 CFR 60, which are adopted by reference in Rule 62-204.800(7)(b), F.A.C.  Subpart Db establishes standards, testing, and monitoring provisions for emissions of nitrogen oxides, particulate matter, and sulfur dioxide primarily from industrial boilers firing coal, oil, natural gas, or wood with a maximum heat input rate of more than 100 MMBtu per hour.  When firing distillate oil, the proposed boiler has a maximum heat input rate of 562 MMBtu per hour making the unit subject to the applicable Subpart Db requirements.
However, the proposed boiler will fire distillate oil containing no more than 0.05% sulfur by weight limited to an annual capacity factor of less than 10%.  As such, Subpart Db establishes the following requirements:

· Sulfur Dioxide (SO2):  No specific SO2 standards or percent reduction requirements are imposed because the unit will fire only very low sulfur oil, which is defined in the rule as ≤  0.5% sulfur by weight.  Compliance with the oil specification will be demonstrated by maintaining fuel receipts.  [§60.42b (j) and §60.49b (r)]

· Particulate Matter (PM/PM10):  As specified in the rule, no particulate matter emission standard is imposed because no equipment will be necessary to reduce SO2 emissions.  The rule does limit opacity to 20% or less, except for one 6-minute block per hour not to exceed 27%.  The opacity standard does not apply during startup, shutdown, or malfunction.  A continuous opacity monitoring system (COMS) is required by this rule unless an alternate sampling procedure is approved by EPA.  The applicant has requested an alternate monitoring procedure in lieu of the COMS.  It is nearly identical to that previously approved by EPA Region 4 for Boiler 7.  [§60.43b (b), (f), and (g)]
· Nitrogen Oxides (NOx):  As specified in the rule, no NOx standard is imposed because the distillate oil firing is limited to an annual capacity factor of no more than 10%.  [§60.44b (c)]
Therefore, the fuel sulfur specification, fuel oil annual capacity factor limit, opacity standard, and COMS are the only NSPS Subpart Db requirements applicable to the proposed boiler.
Carbon Monoxide (CO) and Volatile Organic Compounds (VOC)
CO and VOC are emitted as products of incomplete combustion.  VOC emissions are significant and require a BACT determination.  As proposed, the project did not trigger PSD review for CO emissions due to emissions decreases from the shutdown of Boiler 3, the requested CO emission standards, and the proposed capacity restrictions on Boiler 8.  However, in general, the technologies used to control CO and VOC emissions from boilers are similar and will be reviewed together.
CO/VOC - Applicant’s Recommendation
The applicant identified the following technologies as available for the control of CO and VOC emissions.
· Refrigerated Condensers:  Refrigerated surface and contact condensers can be used to cool the exhaust gas and condense out organic compounds from gas streams with high concentrations (~ 5000 ppmv).  These units are generally reserved for processes with organic compound concentrations that are much greater than the levels estimated for the proposed boiler (~ 100 ppmvd) and which can isolate a specific compound for reuse or resale.  Refrigerated condensers were identified as not feasible for the control of VOC emissions from this project.
· Carbon Adsorbers:  Gas streams with low flow rates and relatively high organic compound concentrations can be controlled by adsorption onto carbon particles.  However, the flue gas exhaust from the proposed boiler will have a high flow rate (~ 400,000 acfm) with a predicted low VOC concentration (~ 100 ppmvd).  Carbon adsorbers were identified as not feasible for the control of VOC emissions from this project.
· Flares:  Gas streams with high concentrations of carbon monoxide and organic compounds can be combusted using specially designed burner tips and auxiliary fuel.  For example, large volumes of methane gas collected from active landfills can be combusted in an open flame on an elevated flare.  Again, due to the expected low concentrations of these pollutants, flares were identified as not feasible for the project.
· Catalytic Oxidation:  The reduction of carbon monoxide and organic compounds across a catalyst bed within a given temperature range is recognized as a viable control method.  This technology has been applied to reduce CO and VOC emissions from gas turbines as well as VOC emissions from coating lines and flexographic printing operations.  Control efficiencies of more than 90% are possible.  However, catalysts can be blinded, masked, or poisoned by contaminants in the exhaust gas stream, which can rapidly decrease the control effectiveness and lead to premature replacement.  Catalytic incineration is identified as not feasible for the project due to the high uncontrolled particulate loading of the exhaust stream and the potential for catalyst poisoning from expected contaminants resulting from firing biomass.
· Thermal Oxidation:  The thermal destruction of organic compounds at high temperatures can achieve emission reductions over 90%.  However, the project is being designed for uniform fuel firing and high temperatures to provide efficient combustion.  The high flue gas flow rate (~ 400,000 acfm) with predicted low concentrations of organic compounds (~ 100 ppmvd) and carbon monoxide (~ 400 ppmvd) represent difficult design constraints.  The gas stream could be split with separate thermal oxidizers firing a supplemental fuel to provide the temperature required for destruction.  It is estimated that about 420 million standard cubic feet of natural gas per year would be needed as a supplemental fuel.  However, this would result in emissions of additional pollutants and natural gas is not yet available to the area.  Based on the predicted characteristics of the boiler flue gas, the thermal oxidation is identified as not feasible for the project.
The applicant reviewed similar industrial and electric utility biomass boiler projects listed in EPA’s RACT/BACT/LAER Clearinghouse database.  For the 22 projects listed, VOC emission standards ranged from 0.007 to 2.62 lb/MMBtu.  The large range of emission standards are the result of differences in boiler design, operating practices, and fuels.  The previous determinations were based on such control technologies identified as good combustion practices, boiler design, and overfire air.  Based on a review of previous determinations for biomass boilers and the available control technologies, the applicant recommends the following VOC emission standard as BACT.
VOC  ≤  0.06 lb/MMBtu of heat input based on a 3-run test average
The applicant requests the following CO emission standard, which will allow the project to avoid PSD preconstruction review for CO emissions.
CO  ≤  0.38 lb/MMBtu of heat input, annual CEMS average
CO and VOC emissions will be minimized by proper boiler design and good combustion practices including: control of combustion air and temperature; even distribution of biomass on fuel grate; and effective control of furnace loads.  The above standards would apply when firing bagasse, distillate oil, or a combination of these fuels.  Compliance with the VOC standard would be determined by annual performance tests and compliance with the CO standard would be determined by data collected from a continuous emissions monitoring system (CEMS).
CO/VOC - Department’s Preliminary Determination

Due to the high combustion temperatures, VOC emissions are predicted to be very low (~ 100 ppmv).  This low concentration combined with a high flue gas flow rate (~ 400,000 acfm) makes most add on controls impractical.  A review of EPA’s RACT/BACT/LAER Clearinghouse database as well as other state databases for similar biomass-fired boilers did not show any cases where add on control technologies were required to reduce CO and VOC emissions from similar biomass-fired boilers.  Also, EPA recently proposed Maximum Achievable Control Technology (MACT) standards for industrial boilers.  The proposed MACT standards for reducing organic emissions of hazardous air pollutants (HAP) are based on the boiler design with good combustion practices and not add-on control technology.  For large solid fuel-fired industrial boilers, this is represented in the proposed regulation by a work practice standard that requires CO emission levels in the boiler flue gas to be maintained at 400 ppmvd @ 3% oxygen or less based on a 24-hour average.  Although the proposed MACT standard is not yet applicable to the boiler, the Department has notified the applicant that it would be prudent to design the new boiler for this critical parameter.  Due to air infiltration, it is noted that the stack exhaust may contain much higher oxygen levels than the boiler flue exhaust, perhaps 5.5% oxygen in the stack compared to 3% oxygen in the boiler flue exhaust.
The Department reviewed VOC test data for similar modern bagasse-fired boilers.  Test data for Clewiston’s Boiler 7 shows VOC emissions ranging from 0.001 to 0.114 lb/MMBtu for six stack tests.  All but the one test averaged less than 0.02 lb/MMBtu.  On the day the tested VOC emission rate was 0.114 lb/MMBtu, the CO emission rate was reported as 0.392 lb/MMBtu, which may indicate that the unit was not operating under the best combustion conditions.  Test data was also reviewed for New Hope Power’s three 715 MMBtu/hour cogeneration boilers when firing bagasse.  The tests indicate VOC emissions ranging from 0.007 to 0.02 lb/MMBtu for nine separate stack tests.  This information suggests that actual VOC emissions from a newly designed bagasse-fired boiler will be less than 0.02 lb/MMBtu when adhering to good combustion practices.
In addition to bagasse, the proposed boiler will also fire distillate oil as a startup fuel and supplemental fuel.  The firing of distillate oil results in a more efficient fuel combustion process with much lower VOC emissions (~ 0.0014 lb/MMBtu) than the bagasse firing.  Based on the available information, the Department makes the following preliminary VOC BACT determination.
VOC  ≤  0.05 lb/MMBtu based on a 3-run test average at permitted capacity
The above standard is based on a modern boiler designed for efficient fuel combustion and the use of good combustion practices including the control of combustion air and temperature, even distribution of biomass on fuel grate, and effective control of furnace loads.  The standard is twice the emission rate expected from a newly designed modern bagasse-fired boiler.  However, it also considers fluctuations in emissions due to varying parameters such as fuel heating value and moisture content.  Compliance with the standard will be demonstrated based on initial and annual compliance tests conducted in accordance with EPA Method 25A.  EPA Method 18 may also be used to subtract the methane and ethane fraction of total hydrocarbons measured by EPA Method 25A.
For CO emissions, the Department will establish the following standard as a short-term limit with compliance demonstrated by initial and annual stack testing as determined by EPA Method 10.
CO  ≤  0.38 lb/MMBtu based on a 3-run test average at permitted capacity under steady-state conditions
This is the standard requested by the applicant, which shows the capability of the boiler to operate with low CO emissions while employing good combustion practices.  To provide reasonable assurance that the project remains minor with respect to PSD, the Department will also specify the following CO standard with compliance demonstrated by data collected from a Continuous Emissions Monitoring System (CEMS) for carbon monoxide.

CO  ≤  1285.0 tons per consecutive 12 months including startup, shutdown, and malfunction (CEMS)
CO emissions during startups, shutdowns, and malfunctions shall be minimized to the extent possible, but all such emissions shall be included in average used to determine compliance with the above standard.  In general, short-term CO emissions during such periods are not expected to exceed 4.5 lb/MMBtu.  However, the air quality analysis showed no adverse impacts with a modeled 1-hour maximum emissions rate as high as 6.5 lb/MMBtu.
As indicators of adherence to good combustion practices, the draft permit will identify target ranges for the flue gas oxygen content and CO concentration.  The target CO level will be identified as the proposed MACT standard of 400 ppmvd @ 3% oxygen based on a 24-hour average excluding startup and shutdown.  As stated in the proposed MACT, “… [EPA] consider[s] monitoring and maintaining CO emission levels to be associated with minimizing emissions of organic HAP.  Carbon monoxide is generally an indicator of incomplete combustion because CO will burn to carbon dioxide if adequate oxygen is available.  Therefore, controlling CO emissions can be a mechanism for ensuring combustion efficiency and may be viewed as a kind of GCP (good combustion practice).”  Therefore, the proposed work practice standard will be used as a general target by the operators to minimize CO, VOC, and organic HAP emissions.  Operation outside the proposed oxygen or CO levels is not a violation in and of itself.  Repeated operation beyond these levels without taking corrective actions to regain good combustion could be considered “circumvention” in accordance with Rule 62-210.700, F.A.C.
Nitrogen Oxides (NOx)

NOx emissions will result from the combustion of bagasse and distillate oil, primarily in the form of thermal NOx.  NOx emissions from fuel-bound nitrogen are low because bagasse (~ 0.38% by weight) and distillate oil (~ 0.015% by weight) contain only small amounts of nitrogen.  In addition, uncontrolled NOx emissions when firing bagasse are generally lower than other standard solid fuels such as coal due to the lower heating value (3600 Btu/lb, wet) and high moisture content (~ 50%), which results in a lower combustion temperature.
Applicant’s NOx Review

The applicant identified the following NOx control technologies: oxidation of NOx with subsequent absorption; selective catalytic reduction (SCR); selective non-catalytic reduction (SNCR); SCONOxTM; air staging; fuel staging; steam injection; flue gas re-burn (FGR); natural gas re-burn (NGR); overfire air (OFA); less excess air (LEA); combustion optimization; reduce air preheat; low NOx burners (LNB); and ultra low nitrogen fuels.  The proposed boiler design will incorporate overfire air, low excess air, low nitrogen fuels, low-NOx burners for distillate oil firing, and good combustion practices.  These control techniques are estimated to result in a NOx emission rate of 0.24 to 0.28 lb/MMBtu heat input without add on controls.  This is about 10% to 30% higher than the New Hoper Power cogeneration boilers, which are large modern boilers that started up in 1997 and fire wood and bagasse as the primary fuels.  NOx emissions are expected to be higher because Boiler 8 is being designed for high temperatures, improved combustion efficiency, and low CO emissions.
Of the remaining add on control options, several technologies have demonstrated control efficiencies as high as 80% for specific applications.  The following discusses the applicant’s review of each option for the bagasse-fired boiler project.
· Oxidation of NOx with Subsequent Absorption:  Oxidants such as ozone, ionized oxygen, or hydrogen peroxide can be injected into the flue gas to oxidize nitrogen to a higher valence state, which makes NOx soluble in water.  A gas scrubber can then be used to remove the NOx.  A non-thermal plasma reactor can be used to generate gas-phased radicals, which oxidize NOx to form nitric acid.  A wet condensing precipitator can then remove the nitric acid.  The applicant rejects these technologies as technically infeasible for the project because neither has been demonstrated on large-scale boilers or bagasse combustion.
· SCONOxTM:  This technology is a proven, proprietary, and patented catalytic oxidation and absorption technology, which is recognized by the EPA as “demonstrated in practice” for the control of NOx emissions from combined cycle gas turbines.  However, there are only two known applications of this technology, which are both for combined cycle gas turbine projects.  The applicant rejects this technology because it has not yet been designed for, or demonstrated on, a biomass-fired boiler.
· Selective Catalytic Reduction (SCR):  Within an operating temperature range of approximately 600° F, ammonia could be injected prior to the air preheater.  In the presence of a catalyst, ammonia will reduce NOx to nitrogen and water vapor.  Although this technology has been successfully employed on coal-fired boilers, the applicant does not believe that this technology has ever been demonstrated on bagasse-fired boilers.  The applicant provided supporting information indicating bagasse combustion will result in significant concentrations of several compounds recognized as strong catalyst poisons (sodium, potassium, phosphorous, and chlorides).  The following table summarizes potential catalyst poisons found in ash samples taken from Clewiston Boiler 7 and compares to those for a typical coal-fired boiler.
Table 4A.  Comparison of Catalyst Poisons in Ash Concentrations, Bagasse vs. Coal Combustion
	Compound
	Concentrations Found in Ash Samples, Percent by Weight

	
	Boiler 7

(Bagasse)
	Coal

	
	
	Class “F”
	Class “C”
	hvBb, Utah
	hvAb, Penn
	hvC

	Na2O
	0.3
	0.1
	1.9
	3.8
	0.4
	0.6

	K2O
	15.0
	2.5
	0.3
	0.9
	1.7
	2.8

	P2O5
	6.2
	0.1
	1.1
	---
	---
	0.1

	SO3
	9.3
	0.2
	2.3
	6.2
	1.4
	4.2

	Chlorides
	7.6
	---
	---
	---
	---
	---


The applicant also provided the following statement from Halor Topsoe, a catalyst vendor, “We have looked at the data you sent and notice that the content of K in the ash is > 10%, which is twice as much as we observed in a testing on the wood fired boiler.  In addition, the content of Cl is > 5%.  Thus, a very large amount of KCl aerosols (a severe catalyst poison) is to be expected, which will result in a very rapid deactivation in a high dust position.  I will expect that the deactivation will be so high that it is not manageable in practice.”  In addition, the applicant notes that the SCR catalyst could be plugged and blinded due to the high flue gas moisture content and heavy particulate loading resulting from the high dust configuration.  Due to expected premature catalyst deactivation, the applicant believes that placing an SCR system directly after the boiler is inappropriate for this project.
At the request of the Department, the applicant did provide a cost analysis for an SCR system placed after the ESP called a “tail-end” or “low dust” SCR configuration.  The analysis included estimated costs to reheat the flue gas to an effective SCR catalyst temperature of about 700° F using distillate oil (natural gas is not yet available in this area).  Capital costs were estimated to be $5,233,569 and annualized costs including reheat were estimated at $6,476,474 per year.  Assuming an 80% removal rate, the cost effectiveness is estimated at $11,840 per ton of NOx removed.  The applicant rejected SCR due to technical concerns regarding catalyst poisons for the high dust SCR configuration and unreasonable costs for the low dust configuration.
· Selective Non-Catalytic Reduction (SNCR):  In the SNCR process, ammonia or urea is injected at high temperatures without a catalyst to reduce NOx emissions to nitrogen and water vapor.  The exhaust temperature must typically be maintained above 1600°F to allow the reaction to occur; otherwise uncontrolled NOx will be emitted as well as unreacted ammonia.  Also, the exhaust temperature must not exceed 2000°F or ammonia will actually be oxidized creating additional NOx emissions.  For biomass-fired boilers, SNCR is expected to result in control efficiencies of about 50%.  Boiler operating conditions are suitable for the application of SNCR.  The applicant provided information indicating that an SNCR system based on urea injection is technically feasible and cost effective.
Based on a review of the available control options, the applicant recommends the following NOx standard based on an SNCR system.

NOx  ≤  0.14 lb/MMBtu of heat input based on a 12-month rolling CEMS average excluding startup, shutdown, and malfunction
The applicant believes the long-term NOx standard is warranted for the project due to the variability of bagasse as a fuel, particularly the moisture content.
Department’s Preliminary NOx BACT Determination

The Department does not completely accept the applicant’s conclusion that SCR is not technically feasible.  However, it is recognized that the known worldwide applications of SCR on boilers firing bagasse and wood is very limited, even more so than applications of SCR for refuse-fired plants, for which only non-U.S. applications currently exist.  It is also acknowledged that premature catalyst deactivation is a concern given the presence of specific catalyst poisons found in ash generated from bagasse combustion at the existing plant.  Finally, based on an estimate of more than $10,000 per ton of NOx removed for a “tail-end system”, it does not appear that SCR is cost effective for this project.
EPA’s RACT/BACT/LAER Clearinghouse database lists 22 biomass-fired electric utility and industrial boilers with BACT determinations ranging from 0.10 to 0.46 lb/MMBtu.  Four of the listed facilities include SNCR systems with NOx standards of 0.10, 0.14, 0.15, and 0.20 lb/MMBtu.  It is also noted that the New Hope Power and Palm Bach Power cogeneration plants in Florida fire a combination of wood and bagasse and employ SNCR systems with NOx emission standards equivalent to 0.15 lb/MMBtu based on a 30-day rolling average.
The Department also notes that the New Source Performance Standards in Subpart Da of 40 CFR 60 for electric utility steam generating units establishes a 30-day rolling NOx standard of 0.15 lb/MMBtu for units that are reconstructed or modified after July 9, 1997.  In developing this standard, EPA recognized the retrofit capabilities of existing control equipment to comply with such a standard regardless of fuel type.  Although the proposed boiler is not subject to the NSPS Subpart Da standard, the critical distinction is that steam generated from Boiler 8 will be used to support milling operations instead of electricity production.  The proposed unit will be the largest sugarcane boiler constructed in the United States.
Two preliminary SNCR designs were included as part of the application, both based on urea injection.  In general the designs support the following specifications:  a maximum NOx reduction level of 50%; an ammonia slip level not to exceed 20 ppmvd @ 7% oxygen; at least three levels of ammonia injectors; control system to automatically adjust the urea injection zones and rates based on the furnace temperature profile, fuels, current urea injection rate, steam load, oxygen and CO levels, and NOx emissions.  Both vendors supported a long-term average of 30 days.  However, one vendor indicated that a NOx standard of 0.12 lb/MMBtu was achievable on a 24-hour basis.
In general, the urea-based selective non-catalytic reduction (SNCR) system will be designed and installed to reduce nitrogen oxide emissions in the flue gas exhaust by about 50% to achieve the specified emissions standard for nitrogen oxides.  The preliminary design consists of the following equipment:

· Urea tank, static mixers, pumps, filters, and controller to blend urea and water for proper concentration;

· Three injection zones (lowest zone is for 50% boiler load and bagasse, middle zone is for maximum boiler load and bagasse, and highest zone is for auxiliary fuel firing);

· Dual-fluid nozzle atomizing injectors to mix urea and atomizing air for injection; and

· A PLC controller that automatically controls the urea injection rate and injector combinations based on the furnace temperature profile (input from infrared monitor), fuels, current urea injection rate, steam load, oxygen levels, carbon monoxide concentration, and NOx emissions.

Urea injection will occur in the boiler exhaust at a point where the flue gas is between approximately 1800° F and 1950° F.  A maximum of 45 gph of diluted urea will be injected under maximum load conditions with a minimum design residence time for reaction of 0.5 seconds.  The design ammonia slip is less than 20 ppmvd.

The Department agrees that an SNCR system is appropriate for the control of NOx emissions from the proposed bagasse-fired boiler.  Based on the available information, the Department makes the following preliminary NOx BACT determination.
NOx
≤
0.14 lb/MMBtu based on a 3-run test average conducted at permitted capacity and steady-state conditions

≤
81 ppmvd @ 7% oxygen based on a 30-day rolling CEMS average excluding startup, shutdown, and malfunction

In addition to the SNCR system, the above standards are based on the proposed boiler design which will incorporate overfire air, low excess air, low nitrogen fuels, low-NOx burners for distillate oil firing, and good combustion practices.  The standards apply when firing bagasse, distillate oil, or a combination of these fuels.  An initial 3-run test (EPA Method 7E) will be required to demonstrate compliance when operating at permitted capacity, which is expected to result in the highest uncontrolled NOx emissions.  Continuous compliance must be demonstrated based on NOx data collected from a Continuous Emissions Monitoring System (CEMS) over 30 successive boiler operating days.  The Department believes that 30 operating days will provide more than adequate data to compensate for any fluctuations in emissions due to the varying bagasse characteristics.  It is also notes that SNCR vendors typically design systems to achieve emissions standards on a daily basis or even less.  To ensure that operation of the SNCR system does not result in excess ammonia emissions, the Department will limit the ammonia slip to 20 ppmvd @ 7% oxygen with compliance demonstrated by initial and annual tests in accordance with EPA Method CTM-027.
The Department will also establish the following additional standard for data that can be excluded from the compliance determination with the above standard due to startups, shutdowns, or malfunctions.
“For the period of excluded data, NOx emissions shall not exceed 162 ppmvd @ 7% oxygen based on a block average of the excluded CEMS data for the period identified as a startup, shutdown, or malfunction (alternative standard).”

The alternate standard represents the highest expected NOx emissions and covers the periods during which the SNCR system may not be fully operational.
Particulate Matter (PM/PM10)

Total particulate matter (PM) and particulate matter less than 10 microns in diameter (PM10) will be emitted from the proposed boiler due to the ash contents and incomplete combustion of bagasse and distillate oil.  The ash content of bagasse ranges from about 2.6% to about 5.3% by weight on a dry basis.  The ash content of distillate oil is about 0.06%.  Proven control technologies are available for removing particulate matter from the flue gas exhaust of boilers.
Applicant’s PM/PM10 Review

The applicant identified fuel substitutions, pretreatment devices, electrostatic precipitators (ESPs), fabric filters, and wet scrubbers as available add on equipment for the control of particulate matter.  Fabric filters and ESPs were described as having control technologies exceeding 99%.  The next highest ranked technology was wet scrubbing with estimated control efficiencies approaching 95%.  The applicant identified fabric filters as not feasible for the proposed boiler due to the potential for:

· Plugging, blinding, and frequent bag replacement due to high flue gas moisture and “sticky” particles;
· Bag damage and frequent replacement resulting from high flue gas temperatures; and
· Potential for fire and explosion hazards.

A review of EPA’s RACT/BACT/LAER Clearinghouse database shows about 20 similar industrial and electric utility biomass boiler projects.  These projects established PM BACT standards based on ESPs, wet scrubbers, multi-cyclones, and fabric filters.  The PM emission standards ranged from 0.02 to 0.30 lb/MMBtu.  The large range of emission standards are the result of differences in boiler design, fuel types, and operation.  Based on a review of previous determinations and available control technologies, the applicant proposed to install a wet cyclone pre-treatment device followed by a dry, negative corona plate ESP.  The applicant recommends the following PM emission standard as BACT.
PM  ≤  0.026 lb/MMBtu of heat input based on 3-run test average

Opacity  ≤  20% based on a 6-minute average except for up to 27% for one 6-minute period per hour
The recommended PM standard represents an overall control efficiency of approximately 99% and is equivalent to the industrial boiler MACT recently proposed by EPA.  The opacity limit is equivalent to NSPS Subpart Db standard.  The applicant requested an alternate sampling procedure in lieu of the federal NSPS Subpart Db requirement to install a continuous opacity monitoring system (COMS).  The request includes additional visible emissions observations when firing distillate oil as well as monitoring the total secondary power input to the ESP as a measure of effective performance.  EPA Region 4 previously approved a similar plan for U.S. Sugar’s Boiler 7.  The Department expects EPA Region 4 to approve the requested Alternate Sampling Procedure for purposes of compliance with the NSPS Subpart Db provisions.
Department’s Preliminary PM/PM10 BACT Determination

The Department also recognizes ESPs and fabric filters as the top-ranked control options for the removal of particulate matter.  The applicant estimated the cost effectiveness of the wet cyclone collector/ESP combination at $118 per ton or particulate matter removed, which is well within the Department’s cost considerations.  The Department disagrees that fabric filters are not feasible for bagasse-fired boilers; however, it acknowledges the potential for fire problems due to the fly ash characteristics and plugging or blinding due to the high moisture levels of the flue gas.  The proposed wet cyclone collector/ESP combination has been proven capable of achieving emission levels comparable to a fabric filter.  Based on stack tests conducted on U.S. Sugar’s Boiler 7 over the last several years, the average particulate matter emission rate is 0.013 lb/MMBtu (~ 0.007 grains/dscf).  This is half of the proposed standard and within the range expected for control by a fabric filter.
A pre-control device will be designed and installed to remove entrained sand and large particles upstream of the electrostatic precipitator.  The purpose of the pre-control device is to prevent excessive equipment wear and overloading of the ESP.  The preliminary design locates two wet cyclone collectors in parallel before the induced draft fan.  Each wet cyclone collector is expected to consist of a large steel vessel with a venturi throat located at the bottom for the inlet flue gas.  A series of spray nozzles will be located in the venturi throat to supply a total of about 200-250 gpm of water for each unit.  Water is used to wash the large particles away from the sides of the collector down to the discharge hopper.  At an approximate flue gas flow rate of 191,000 acfm, the pressure drop across each collector is expected to be approximately 4 inches of water (gage).  Flue gas will exit the top of the unit, which will also incorporate an emergency outlet should the normal outlet become plugged.  The wet cyclone collectors are expected to remove approximately 50% of the inlet particulate matter, which is dependent on particle size.

The following specifications summarize the preliminary design of the proposed new ESP.

· Performance:  The proposed ESP will be designed for a collection efficiency of more than 97.00%, a maximum controlled particulate emission rate of 0.026 lb/MMBtu, and a maximum stack opacity of 10%.  EPA’s AP-42 document estimates uncontrolled particulate matter emissions from firing bagasse of 15.6 lb/ton (~ 2.7 lb/MMBtu).  A control efficiency of 99% or more is necessary to achieve the design outlet loading of 0.026 lb/MMBtu.  Assuming 50% control by the wet cyclone (1.35 lb/MMBtu), a control efficiency of 98% or more is required to achieve the design outlet loading of 0.026 lb/MMBtu.
· Specific Collection Area (SCA):  The specific collection area is the ratio of the total collection surface area to the flue gas exhaust rate and is a rough indicator of the overall efficiency.  The preliminary design has a total collection plate area in the range of 91,665 to 144,550 ft2 based on a volumetric flow rate of about 400,000 ft3/minute.  This will place the SCA in the range of about 215 to 340 ft2 per 1000 ft3/minute, which falls within the optimum SCA range for fly ash precipitators (200 to 400 ft2 per 1000 ft3/minute). [3]
· Aspect Ratio (L/H):  The aspect ratio is ratio of the effective length of the ESP over the effective height of the ESP.  If the aspect ration is small (< 1.0), then there is a greater chance that particulate matter will be re-entrained during periods of rapping and carried out of the ESP before reaching the hoppers.  For the proposed ESP design, the effective field length is estimated between 36.4 and 40.8 feet and the effective field height is estimated at 36 feet.  Therefore, the aspect ration will be in the range of 1.01 to 1.36, which falls with the expected range of aspect ratios (1.0 to 1.5) for ash precipitators with high collection efficiencies. [3]
· Particle Migration Velocity (w):  Particle migration velocity represents the collectability of a particle based on the design of a specific ESP.  The critical design parameter for an ESP is the collection efficiency, which is a function of the plate collection area, the volumetric flow rate, and the particle migration velocity.  The following simplified equation shows the general relationship of these parameters. [3]
Ac = - Q / w [ ln ( 1 – n) ], where:

Ac is the plate collection area, ft2 (assume 91,665 to 144,550 ft2)
Q is the volumetric flow rate, ft3/min (assume 400,000 acfm)
w is the particle migration velocity, ft/sec

n is the collection efficiency, decimal form, (assume 0.97)
Rearranging the equation would be:

w = – (Q ft3/min) / (118,108 ft2) [ ln (1 – 0.97) ] (min/60 sec) = 0.20 ft/sec

Based on the above equation and the preliminary design, a rough estimate of the particle migration velocity is between 0.16 to 0.26 ft/second, which falls within the expected range of particle migration velocities (0.1 to 0.5 ft/sec) for fly ash precipitators.[1, 3]
· Plate Area / Electrical Transformer-Rectifier (T-R) Set:  In most cases, more electrical bus sections (T-R sets) means a higher probability of continually achieving the designed collection efficiency.  A general rule-of-thumb for fly ash precipitators is to have one T-R set for every 10,000 to 30,000 ft2 of collection plate area.[1, 3]  Based on preliminary information, the design should have between 4 and 9 TR-sets for a design collection area of 91,665 ft2 and between 5 and 14 T-R sets for a design collection area of 144,550 ft2.  Total power consumption is expected to range from 231-303 kW.
After review of the available information, the Department establishes the following preliminary BACT standard for particulate matter based on the proposed wet cyclone/ESP design.
PM  ≤  0.026 lb/MMBtu of heat input based on a 3-run test average (EPA Method 5) at permitted capacity
Opacity  ≤  20% based on a 6-minute average (EPA Method 9)
The above PM standard is equivalent to the industrial boiler MACT standard that was recently proposed by EPA as achievable for solid fuel fired boilers.  It is equivalent to approximately 0.014 grains per dry standard cubic feet of flue gas, which approaches the level of control offered by a baghouse.  There appears to be little benefit in establishing a very low opacity limit for the new unit, which will be located adjacent to existing boilers with wet scrubbers, condensing water vapor plumes, and opacity limits as high as 30% to 40%.  The above opacity standard does not allow the exceptional period granted by NSPS Subpart Db.  A properly functioning ESP will be able to comply with 20% opacity at all times.  During startup and shutdown, the Department will establish the following opacity standard.
Opacity  ≤  20% based on a 6-minute average except for up to 27% for one 6-minute period per hour (EPA Method 9)
In general, this standard will apply for two cases:  during an initial startup when the boiler is firing only distillate oil; and during shutdown when bagasse is no longer being fired and the ESP is taken off line because combustion on the grate is substantially complete.  Because EPA Region 4 has not yet approved the Alternate Sampling Procedure for opacity, draft permit will include the NSPS Subpart Db requirement for a COMS.  However, the permit allows the uses of the Alternate Sampling Procedure in lieu of a COMS if later approved by EPA Region 4.  The permit also includes a plan to test and establish a minimum total secondary power input level for the ESP, which represents effective performance.
Sulfuric Acid Mist (SAM) and Sulfur Dioxide (SO2)
These pollutants will be emitted due to the available sulfur in the bagasse and distillate oil being fired.  Bagasse typically contains 0.03% to 0.07% by weight on a dry basis and the proposed distillate oil will contain no more than 0.05% sulfur by weight.  For fuel oil firing, nearly all of the fuel sulfur is converted to SO2 and possibly some SAM.  However, the sugar industry has test data for bagasse combustion showing actual SO2 emissions that are much lower than the amount predicted by simple stoichiometry.  It is believed much of the SO2 formed is adsorbed onto the alkaline fly ash particles that are generated during bagasse combustion.
Applicant’s SAM and SO2 Review

The applicant identified sorbent injection (~ 50-80% reduction), wet scrubbing (> 90% reduction), dry scrubbing (> 90% reduction), spray dryer scrubbing (~ 90-95% reduction), and regenerative flue gas desulfurization systems with recovery of sulfur or sulfuric acid (> 95% removal) as feasible controls for the removal of SO2 emissions.  The applicant states that the levels of control are similar and that spray dryer scrubbers are generally less expensive than the other methods.  Two cost quotes were obtained for a lime spray dryer absorber with pulse jet baghouse and ancillary equipment.  Estimated total capital costs ranged from about $12 to $15 million.  Annual operating and maintenance costs ranged from about $780,000 to $900,000.  Based on a 90% reduction, the cost effectiveness ranged from $5500 to $7700 per ton of SO2, HF, and HCl emissions removed.  The applicant believes that these costs are unreasonable for this project.  Costs for other add on controls are expected to be much higher and also not cost effective.
A review of EPA’s RACT/BACT/LAER Clearinghouse database shows 15 similar industrial and electric utility biomass boiler projects.  These projects established SO2 BACT standards ranging from 0.016 to 0.54 lb/MMBtu.  Two projects required wet scrubbers, one project required a spray dryer absorber, and the remaining projects relied on low sulfur fuels.  The following table lists the standards for the projects with controls.

Table 4B.  Recent BACT Determinations for Biomass Boilers Requiring Add-On Controls
	RBLC ID
	State
	Project
	Permit
Date
	Capacity

MMBtu/hr
	Standard
lb/MMBtu
	Control / Fuel

	ME-0021
	ME
	S.D. Warren Co., Boiler 2
	11/27/01
	1300
	0.27
	Wet Scrubber / Wood

	AL-0112
	AL
	Champion International
	12/09/97
	710
	0.045
	Wet Scrubber / Wood

	FL-0198
	FL
	Wheelabrator Ridge Energy
	0929/92
	630
	0.1
	SDA / Wood/RDF


The S.D. Warren project is a paper mill power boiler that fires bark, wood, sludge, No. 6 fuel oil, tire-derived fuel, and waste oil.  Similarly, the Champion International project is paper mill power boiler that fires wood, paper, effluent treatment solids, tire-derived fuel, natural gas, and non-condensable gases.  The Wheelabrator Ridge Energy project is a waste-to-energy boiler that fires wood, tire-derived fuels, and refuse.  Due to the high-sulfur fuels being fired at each plant, the uncontrolled SO2 emissions would be much higher than emissions from the proposed project, which would make add-on controls appear more cost effective.  However, the standards for the S.D. Warren and the Wheelabrator Ridge Energy projects are still higher than predicted emissions from the proposed project.  The standard for the Champion International project is about 25% lower than the maximum predicted for the proposed project.  Based on the use of low sulfur fuels, the applicant recommends the following SO2 standards as BACT.
SO2  ≤  0.06 lb/MMBtu of heat input for bagasse firing, 3-run test average

Fuel sulfur  ≤  0.05% sulfur by weight for distillate oil

Due to the predicted low levels of sulfuric acid mist emissions, the SO2 standards and distillate oil sulfur specification will serve as surrogate standards that effectively limit potential emissions of this pollutant.

Department’s Preliminary SO2 BACT Determination

The Department believes that the applicant’s estimated cost effectiveness of $5500 to $7700 per ton of acid gases removed may be at the high end of consideration.  However, based on CEMS data collected in 2000 for the similar New Hope Power cogeneration boilers, the annual SO2 emission rate is approximately 0.03 lb/MMBtu when firing a combination of wood and bagasse.  Wood typically has a higher sulfur content than bagasse and generally results in higher SO2 emissions.  Therefore, this long-term average should be a conservative factor for estimating annual SO2 emissions from Boiler 8.  Basing the annual emission reductions on this factor increases the cost effectiveness of a spray dryer absorber to more than $10,000 per ton.  This is clearly not cost effective.  In addition, the purchased equipment cost is about $6.5 million for the spray dryer absorber, which is nearly 45% of the estimated purchased equipment cost of the new boiler (~ $15 million).  Therefore, the Department rejects add on flue gas desulfurization as not cost effective for this project. 
Based on a review of the available information, the Department makes a preliminary determination that the following SO2 emission standards represent BACT based on low sulfur fuels.

SO2  ≤  0.06 lb/MMBtu of heat input for bagasse firing based on a 3-run stack test at permitted capacity
Fuel sulfur  ≤  0.05% sulfur by weight for distillate oil

The above distillate oil sulfur specification has been frequently established as the BACT standard for modern gas turbine projects.  This is equivalent to 0.051 lb/MMBtu, which is nearly comparable to the standard for bagasse.  Although the actual SO2 emissions when firing bagasse are expected to be less than 0.03 lb/MMBtu, bagasse may vary significantly from sample to sample.  Therefore, the applicant’s requested standard of 0.06 lb/MMBtu is considered reasonable as compliance will be based on an annual 3-run stack test (EPA Method 6C).  The draft permit will also include requirements to periodically sample and analyze the bagasse for the fuel sulfur content.  Due to the predicted low levels of sulfuric acid mist emissions, the SO2 standard and distillate oil sulfur specification will serve as surrogate standards that effectively limit potential emissions of this pollutant.
Lead, Mercury, and Fluorides

The potential net emission increases of lead, mercury, and fluorides are predicted to be less than half of the corresponding PSD significant emission rates.  These estimates are based on emission factors that are believed to be very conservative for bagasse-fired boilers.  In addition, the wet cyclone collector/ESP combination is expected to be very effective in the removal of particulate forms of these contaminants.  Therefore, similar to the proposed MACT standard, no specific standards are established.  However, the low particulate matter emission standard serves as a surrogate for the overall control of these pollutants.
5.  Bagasse Handling System, cONTROL tECHNOLOGY rEVIEW

Due to this project, emissions increases of CO, NOx, PM, SAM, SO2, and VOC will result from small miscellaneous sources in the refinery and from bagasse handling system.  However, the emissions increases for CO, NOx, SAM, SO2, and VOC are generally less than 1% of the overall potential emissions from the project sources and not considered substantial.  Therefore, the Department determines that these activities will continue to be regulated by current permits.  However, PM emission increases from the bagasse handling system (~ 18.5 tons per year) represent approximately 15% of the overall potential emissions from the project sources.  Therefore, the Department will establish BACT standards for these activities.

U.S. Sugar proposes the following changes to the existing bagasse conveyor system accommodate Boiler 8: expand conveyor belt C4; add a new conveyor belt to feed bagasse to Boiler 8; and increase the bagasse throughput of the handling system.  The proposed changes also involve installing only 5 of the 6 previously proposed dust collectors for the bagasse handling system and eliminate transfer belt conveyor No. 2 (Application Nos. 0510003-011-AC and 0510003-015-AC).  The combined flow rates of the dust collectors will be 18,475 acfm.  The collection efficiency of the dust collectors is estimated to be 99.99% for particles greater than 4 microns in diameter.  The following table summarizes the revised dust collector system:
Table 5A.  Bagasse Conveyor Dust Collection System

	Dust Collector
	Manufacturer
	Model No.
	Flow Rate

acfm
	Outlet
grains/afc
	~ Outlet
Height, feet

	1
	Prime Systems
	BV-6X8-120
	3550
	0.02
	57

	2
	Prime Systems
	BV-8X8-120
	3100
	0.02
	62

	3
	Prime Systems
	BV-8X7-120
	4725
	0.02
	61

	4
	Prime Systems
	BV-6X8-120
	3550
	0.02
	57

	5
	Prime Systems
	BV-6X8-120
	3550
	0.02
	57


The applicant recommends enclosing bagasse conveyors, installing dust collectors on the conveyor transfer points, and a work practice standard of 5% opacity for each of the dust collector outlets.  Based on a review of the available information, the Department makes a preliminary determination that the following work practice standards represent BACT for controlling particulate matter emissions from the bagasse handling system.

· Enclose bagasse conveyors;

· Install dust collectors on the conveyor transfer points;

· Opacity from the dust collector outlets shall not exceed 5% opacity
Initial and annual compliance with the opacity standard will be determined by EPA Method 9.
6.  Comments on the Application

Comments from the National Park Service
The National Park Service (NPS) indicated that it did not anticipate that the proposed project will have a significant impact on the Everglades National Park.  However, NPS offered the following comments on the Best Available Control Technology (BACT) analysis presented in the application.
1.
Particulate Matter: U.S. Sugar proposes an electrostatic precipitator (ESP) at an emission rate of 0.026 lb/MMBtu.  We agree with the choice of an ESP and with the proposed emission rate.

Department’s Response:  The draft permit reflects this level of control.
2.
Nitrogen Oxides: U.S. Sugar concluded that over-fire air and “good combustion practices” represent BACT at an average emission rate of 0.22 lb/MMBtu.  In its 1999 application to increase the permitted operating hours of its bagasse and #6 oil-fired Boiler #4, U.S. Sugar concluded that “good combustion practices” represent BACT because they were achieving an average emission rate of 0.08 lb/MMBtu. We believe that a new boiler should be able to control NOx emissions to levels no greater than demonstrated by Boiler #4 burning the same fuel (i.e., 0.08 lb/MMBtu).

U.S. Sugar rejected Selective Non-catalytic Reduction (SNCR) based upon a cost-effectiveness of $1400 per ton of NOx removed.  We suggest that $1400/ton may be economically feasible on the basis that many states use a cost-effectiveness threshold of $2000-$5000/ton for NOx.
Department’s Response:  The proposed unit will be a newly designed, modern spreader stoker boiler.  As such, the operating temperatures, combustions efficiency, and NOx emissions are expected to be much higher than Boiler 4, which is a refurbished power plant boiler originally constructed prior to 1970.  The less efficient combustion design of Boiler 4 leads to much higher emissions of carbon monoxide and organic compounds.  The proposed design is expected to result in uncontrolled NOx emissions as high as 0.28 lb/MMBtu.  For this reason, the Department’s preliminary BACT determination is a NO emission rate of 0.14 lb/MMBtu based on the installation of SNCR.
3.
Sulfur Dioxide: U.S. Sugar proposed firing of 0.05% sulfur fuel oil as BACT.  By 2006, the Environmental Protection Agency (EPA) will require that 80% of all on-road diesel fuel meet a sulfur limit of 0.01%, and by 2010, 100% of all on-road diesel fuel must meet that limit.  Although those EPA limits will not directly apply to fuel oil burned in a boiler such as that proposed by U.S. Sugar, it is clear that 0.01% sulfur oil will be readily available by 2006.  We are aware of at least four proposed combustion turbine projects in Virginia (Tenaska-Bear Garden, Tenaska-Fluvanna Co., Dynegy-Chickahominy Power, and ODEC-Louisa Co.) and one facility in Georgia (Southern Co.-Macintosh) that have proposed the use of fuel oil limited to 0.01% sulfur.  U.S. Sugar should address the feasibility of using such a lower sulfur fuel oil in its BACT analysis.  We request U.S. Sugar be required to purchase and use 0.01% sulfur oil no later than 2006.

Department’s Response:  In making the BACT determination, the Department relied on information available at the time of the application review.  Although there are proposals to lower the fuel sulfur as described, it does not seem appropriate to base the BACT determination for a supplemental fuel on proposed fuel sulfur levels and implementation dates.  At full permitted capacity, the difference in the fuel sulfur limits would result in a maximum potential decrease of less than 20 tons per year.  The Department’s BACT determination includes a fuel sulfur specification of 0.05% sulfur by weight or less.
7.  aIR qUALITY aNALYSIS rEVIEW
Introduction

The proposed Boiler 8 project will result in net annual emissions increases that exceed the PSD significant emission rates for nitrogen oxides (NOx), particulate matter (PM10), sulfuric acid mist (SAM), sulfur dioxide (SO2), and volatile organic compounds (VOC).  NOx, PM10, and SO2 are all criteria pollutants with defined significant impact levels, PSD increments, state and federal ambient air quality standards (AAQS), and de minimis preconstruction monitoring concentrations.  SAM is a non-criteria pollutant with no defined significant impact levels, PSD increments, AAQS, or de minimis preconstruction monitoring concentrations.  Therefore, no air quality impact analysis is required for SAM.  VOC is a precursor for ozone, which is a criteria pollutant.  For VOC, there are no applicable significant impact levels, PSD increments, or AAQS.  However, projects with net increases of more than 100 tons per year of VOC require an ambient impact analysis.  Due to the shutdown of Boiler 3, net emissions increases of carbon monoxide (CO) are below the PSD significant emission rate and the project nets out of PSD preconstruction review for this pollutant.  In summary, the air quality impact analyses required by the PSD regulations for this project include:

· An analysis of existing air quality for PM10, SO2, and VOC;

· A significant impact analysis for NO2, PM10, SO2, and VOC;

· 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 analyses for significant impacts, PSD increments, and AAQS depend on air quality dispersion modeling carried out in accordance with EPA and Department guidelines.  The analysis of growth-related impacts to air quality generally focuses on a qualitative review of residential, commercial, and industrial growth in the vicinity of the project.

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

Analysis of Existing Air Quality

Preconstruction ambient air quality monitoring is required for all pollutants subject to PSD review unless otherwise exempted or satisfied by existing representative monitoring data, if available.  An exemption to the monitoring requirement shall be granted by rule if either of the following conditions is met:  the maximum predicted air quality impact resulting from the projected emissions increase, as determined by air quality modeling, is less than a pollutant-specific de minimis ambient concentration; or the existing ambient concentrations are less than a pollutant-specific de minimis ambient concentration.

If preconstruction ambient monitoring is exempted, determination of background concentrations for PSD significant pollutants with established AAQS may still be necessary for use in any required AAQS analysis.  These concentrations may be established from the required preconstruction ambient air quality monitoring analysis or from existing representative monitoring data.  The background ambient air quality concentrations are added to pollutant impacts predicted by modeling and represent the air quality impacts of sources not included in the modeling.  No de minimis ambient concentration is provided for ozone.  Instead the net emissions increase of VOC is compared to a de minimis monitoring emission rate of 100 tons per year.

The following table shows maximum predicted air quality impacts from the project compared to the de minimis preconstruction ambient air quality monitoring levels.

Table 7A.  Predicted Maximum Air Quality Impacts from the Project Compared to the De Minimis Levels

	Pollutant
	Averaging Time
	Maximum Predicted Impact (µg/m3)
	Impact Greater than De Minimis?
	De Minimis Level (µg/m3)

	SO2
	24-hr
	2.3
	No
	13

	PM10
	24-hr
	4.9
	No
	10

	NO2
	Annual
	0.5
	No
	14

	VOC
	Annual
	168 (133) tons/year*
	Yes
	100 tons/year


*
The net annual VOC emissions increases for the project are: 168 tons/year based on the application and 133 tons/year based on the preliminary BACT determination.

With the exception of VOC, all pollutants are predicted to be less than the de minimis levels; therefore, preconstruction monitoring is not required.  Because VOC impacts from the project are predicted to be greater than the de minimis level, the applicant is not exempt by rule from preconstruction monitoring for this pollutant.  However, the applicant may satisfy the preconstruction monitoring requirement by using previously existing representative data.  There are no ambient monitors located in Hendry County, which remains a relatively rural area as discussed in the Additional Impacts Analysis.  However, conservatively representative data is available for the more urbanized adjacent Palm Beach County located east of the project.  Existing monitoring data shows the area to be in attainment with the ozone standard.  No background concentrations were established because there were no predicted significant impacts for any pollutants, which will be shown in the following section.
Models and Meteorological Data Used in Significant Impact, PSD Increment and AAQS Analyses

PSD Class II Area Model

Typically, the EPA-approved Industrial Source Complex Short Term (ISCST3) model is used in the significant impact modeling analysis.  However, for a previous project (Permit No. PSD-FL-272), EPA Region 4 approved the use of a modified version of the program that included Plume RIse Model Enhancements (ISC-PRIME).  The applicant successfully argued that the ISC-PRIME model was better suited for handling the complex building downwash scenarios at the Clewiston sugar mill and refinery.  Once the ISC-PRIME model is approved for a given facility, it is EPA’s policy that the alternate model be used on all subsequent projects for purposes of consistency.  Therefore, the applicant performed the required air dispersion modeling to demonstrate compliance with the ambient air quality standards and PSD increments using the previously approved ISC-PRIME model.

The ISC-PRIME model determines ground-level concentrations of inert gases or small particles emitted into the atmosphere by point, area, and volume sources.  The model incorporates elements for plume rise, transport by the mean wind, Gaussian dispersion, and pollutant removal mechanisms such as deposition.  The ISC-PRIME model allows for the separation of sources, building wake downwash, and various other input and output features.  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.  Direction-specific downwash parameters were used for all sources for which downwash was considered.  The stacks associated with this project will not exceed the good engineering practice (GEP) stack height criteria.

Meteorological data used in the ISC-PRIME model consisted of a concurrent 5-year period of hourly surface weather observations and twice-daily upper air soundings from the National Weather Service (NWS) station at West Palm Beach, Florida.  The 5-year period of meteorological data was from 1987 through 1991.  This NWS station was selected for use in the study because it is the closest primary weather station to the study area and is most representative of the project site.  The surface observations included wind direction, wind speed, temperature, cloud cover, and cloud ceiling.

Because five years of data are used in ISC-PRIME, the highest-second-high (HSH) short-term predicted concentrations were compared with the appropriate AAQS or PSD increments. 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 there are significant impacts occur from the project on any PSD Class I area, both the highest short-term predicted concentrations and the highest predicted yearly averages were compared to their respective significant impact levels.

PSD Class I Area Model

Since the PSD Class I CNWA is 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 impact of the proposed pollutant emissions on the PSD Class I increments, regional haze and maximum sulfur and nitrogen deposition in the Everglades National Park.  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 three-dimensional modeling grid domain of hourly temperature and wind fields.  The wind field is enhanced by the use of terrain data, which is also input into the model.  Two-dimensional fields such as mixing heights, dispersion properties, and surface characteristics are produced by the CALMET model as well.  For this project, the CALPUFF analysis used MM4/MM5 data from 1990, 1992 and 1996 to initialize the CALMET wind field.  The CALMET model produced a modeling domain extending 470 km in the north-south direction by 450 km in the east-west direction.  The modeling domain was produced by using meteorological data from 3 upper air, 8 surface, and 23 precipitation stations located throughout the state of Florida.

Significant Impact Analysis

Preliminary modeling is conducted using only the proposed project’s worst-case emission scenario for each pollutant and applicable averaging time.  Over 500 receptors were placed along the facility’s restricted property line and out to 25 km from the facility, which is located in a PSD Class II area.  Modeling refinements were done, as needed, by using a polar receptor grid with a maximum spacing of 100 m along each radial and an angular spacing between radials of one or two degrees.  126 receptors were placed in the Everglades National Park (ENP) PSD Class I area located 102 km away at its closest point.  For each pollutant subject to PSD and also subject to PSD increment and/or AAQS analyses, this modeling compares maximum predicted impacts due to the project with PSD significant impact levels to determine whether significant impacts due to the project were predicted in the vicinity of the facility or in the Class I areas.  In the event that the maximum predicted impact of a proposed project is less than the appropriate significant impact level, a full impact analysis for that pollutant is not required.  Full impact modeling is modeling that considers not only the impact of the project but also other major sources, including background concentrations, located within the vicinity of the project to determine whether all applicable AAQS or PSD increments are predicted to be met for that pollutant.  Consequently, a preliminary modeling analysis, which shows an insignificant impact, is accepted as the required air quality analysis (AAQS and PSD increments) for that pollutant and no further modeling for comparison to the AAQS and PSD increments is required for that pollutant.  The tables below show the results of the modeling for significant impacts, including the radius of significant impact, if applicable.
Table 7B.  Maximum Predicted Project Impacts in the Vicinity of the

     Facility Compared to the PSD Class II Significant Impact Levels

	Pollutant
	Averaging Time
	Maximum Predicted Impact (µg/m3)
	Significant Impact Level (µg/m3)
	Significant Impact? (Yes/No)
	Radius of Significant Impact (km)

	SO2
	Annual
	0.1
	1
	No
	--

	
	24-hr
	2.3
	5
	No
	--

	
	3-hr
	14.6
	25
	No
	--

	PM10
	Annual
	0.97
	1
	No
	--

	
	24-hr
	4.9
	5
	No
	--

	NO2
	Annual
	0.5
	1
	No
	--


Table 7C.  Maximum Predicted Project Impacts in the Everglades National

     Park (ENP) Compared To the PSD Class I Significant Impact Levels

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

Impact?

(Yes/No)

	SO2
	Annual
	0.003
	0.1
	No

	
	24-hr
	0.11
	0.2
	No

	
	3-hr
	0.75
	1.0
	No

	PM10
	Annual
	0.001
	0.2
	No

	
	24-hr
	0.01
	0.3
	No

	NO2
	Annual
	0.004
	0.1
	No


As shown in the above tables, the maximum predicted air quality impacts due to all pollutants are less than the PSD significant impact levels in the vicinity of the facility and in the Everglades National Park (ENP); therefore, no further modeling was required.

Discussion of VOC Emission Impacts

Ozone is a criteria pollutant and the prime ingredient in urban “smog”.  It is not directly emitted from stationary sources, but is formed at ground level through a series of complex chemical reactions involving emissions of nitrogen oxides (NOx) and volatile organic compounds (VOC) in the presence of sunlight.  For this reason, VOC emissions are regulated as a precursor for the criteria pollutant ozone.  As previously mentioned, potential VOC emissions increases are above the de minimis level of 100 tons per year, which requires an ambient impact analysis and a gathering of ambient ozone concentrations.
Impacts of VOC emissions on ambient ozone levels are not usually realized locally, but contribute to the regional formation of ozone.  However, the main impact on ozone from stationary sources in the area is likely due to NOx rather than VOC emissions.  Furthermore, ozone formation occurs on a regional basis and includes the contributions of emissions from such as motor vehicle traffic, large power plants, and numerous miscellaneous VOC sources throughout the region.  In general, it is found that motor vehicles contribute the majority of VOC emissions in urban areas having adverse ambient ozone levels.

Based on information in Florida’s Air Resource Management System database, existing stationary sources in Hendry County accounted for 3148 tons per year of VOC emissions in 2002.  The maximum net VOC emissions increase from the project would be 133 tons per year, which represents only a 4% increase in stationary source VOC emissions.  This is still a relatively small contribution towards regional ozone formation.  It is further noted that actual VOC emissions from the proposed Boiler 8 are expected to be about half of the maximum permitted levels, which would bring the net VOC emissions increases below the 100 ton per year de minimis level.

As shown in the Additional Impacts Analysis, Hendry County is a lightly populated rural area.  As such, ambient ozone levels are predicted to be low and no monitoring network has been established.  However, representative data is available for the more urbanized Palm Beach County located east of the project, which offers a conservative estimate for Hendry County.  Data from this regional ozone monitoring system would satisfy any pre-construction monitoring requirements as well as provide a conservative estimate of background ozone levels.  The existing regional ozone monitoring data shows the area to be in attainment with the ozone standards.
The applicant presented the potential VOC emissions increases to the Department and discussed available options to predict potential impacts associated with the emissions and formation of ozone.  However, there are no approved stationary point source models available for use in predicting ozone impacts.  Actual annual VOC emissions from the proposed Boiler 8 are expected to be less than 100 tons per year based on predicted operational levels.  Ambient ozone monitoring data collected by the regional monitoring system over the last several years show attainment with the current ozone standards and predicts attainment with the proposed new ozone standards.  Based on the available information, the Department determines that the use of a complex regional model incorporating the intricate chemical mechanisms for predicting ozone formation is not suitable for this project, nor would it be sensitive enough to evaluate impacts associated with the changes in ambient ozone levels due to this project.  Therefore, no further analysis is required.
Additional Impacts Analysis

Impacts on Soils, Vegetation, Wildlife, and Visibility

The maximum ground-level concentrations predicted to occur due to PM10, SO2, NOx and CO emissions as a result of the proposed project, including all other nearby sources, will be below the associated AAQS.  The AAQS 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 the PSD Class II area.  An air quality related values (AQRV) analysis was done by the applicant for the Class I area.  No significant impacts on this area are expected.  A regional haze analysis using the long range transport model CALPUFF was done for the ENP Class I area.  This analysis showed no significant impact on visibility in this area.  The maximum predicted sulfur and nitrogen deposition on the Everglades National Park from this project was below the Federal Land Manager criteria.

Growth-Related Air Quality Impacts

Hendry County is located south of Lake Okeechobee and west of Palm Beach County.  Consisting of approximately 1163 square miles, it is the 8th largest county based on land area.  However, Hendry County accounts for only 37,000 of the 16 million Florida residents.  In contrast, the adjacent and more urbanized Palm Beach County has approximately 1.2 million residents.  Hence, Hendry County may be described as a lightly populated rural area.  [Population information is based on 2001 data from the U.S. Census Bureau.]

The applicant provided the following information on trends (1977 to 2000) for Hendry County based on data from the “Florida Statistical Abstract”.

· Population:  The population increased by about 19,300 (~ 114% increase).

· Retail Trade:  Approximately 29 retail trade establishments were added (~ 28% increase).

· Labor:  About 6265 people were added to the available work force (~ 87% increase).

· Tourism:  Hotels and motels increased available capacity by about 49%.

· Transportation:  The estimated vehicle miles traveled (VMT) on major roadways increased by 280,000 VMT (~ 86% increase).

· Power Plants:  There are no power plants in Hendry County.

· Manufacturing:  Industry showed a 25% increase in the number of employees.

· Agriculture:  Agricultural industries showed a 91% increase in the number of employees.  The largest nearby newly constructed stationary source is the Southern Gardens Citrus Processing Corporation.
This information suggests that Hendry County has experienced only modest growth since 1977.  During the expected two years of construction, the project is expected to require about 25 additional workers.  After completion of the project, no additional operational workers will be required.  Based on this information, there will be negligible air quality impacts from any growth associated with the project.
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.  Cleve Holladay is the project meteorologist responsible for reviewing the air quality modeling analysis.  Jeff Koerner is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.
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