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1.  General Project INFORMATION

General Facility Information
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 in the mill consist of five existing boilers that fire bagasse and fuel oil.  A sixth boiler (Boiler 8) is being constructed.  Boiler 3 will be permanently shutdown once Boiler 8 is in operation.  Particulate matter emissions are controlled with wet scrubbers (Boilers 1 – 4) as well as wet cyclone collectors/electrostatic precipitators (Boilers 7 and 8).  Other air pollution sources in the refinery include a fluidized bed dryer/cooler, a granular carbon regenerative furnace, conditioning silos with dust collectors, vacuum systems, sugar/starch bins, conveyors, and a packaging system.  The existing sugar mill and refinery are regulated according the following classifications:
Title III:  The existing facility is identified as a potential major source of hazardous air pollutants (HAP).

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

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

PSD:  The existing facility is a PSD-major facility as defined in Rule 62-212.400, F.A.C.

Project Description

On September 9, 2004, the Department received an application to install a new white sugar dryer.  On September 27, 2004, the Department requested additional information.  On October 22, 2004 the Department received additional information making the application complete.

U.S. Sugar plans to install a second white sugar dryer in the refinery.  The new unit will be a fluidized bed-type dryer/cooler manufactured by BMA (or equivalent) with a rated capacity of 85 tons per hour of refined sugar.  After wet refined sugar is centrifuged, the dryer will be used to drive off remaining moisture.  Sugar with a moisture content of approximately 1.5% by weight will enter the dryer between 120° - 140° F and be suspended in a fluidized bed with jets of hot, conditioned air.  A maximum of 11,000 pounds per hour of low pressure steam (12 psig) from the existing mill boilers will supply heat for the process.  Sugar will exit the dryer with a moisture content of approximately 0.03% by weight and a temperature between 92° F - 102° F.  The refined sugar is then transferred to the conditioning silos.  No fuel will be fired and no other new process equipment is being added.

Due to the large volume of sugar being processed and the fluidized bed system, sugar particles will carryover into the dryer exhaust.  The applicant proposes to control these particulate matter emissions with a set of four cyclone collectors followed by a wet scrubber.  Captured sugar will be recycled back to the process.  Exhaust at 110° F will leave a stack approximately 78 feet above ground level with a with a volumetric flow rate of 96,000 acfm.  The rectangular stack will be 7.0 feet by 6.0 feet.  The pressure drop across the wet scrubber will be continuously monitored.  
2.  Applicable Regulations
This project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The Florida Statutes authorize the Department of Environmental Protection to establish rules and regulations regarding air quality as part of the Florida Administrative Code (F.A.C.).  This project is subject to the applicable rules and regulations defined in the following Chapters of the Florida Administrative Code.

	Chapter
	Description

	62-4
	Permitting Requirements

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

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

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

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

	62-296
	Emission Limiting Standards 

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


Federal Regulations

The Environmental Protection Agency establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 identifies New Source Performance Standards (NSPS) for a variety of industrial activities.  Par t 61 specifies the National Emissions Standards for Hazardous Air Pollutant (NESHAP) based on specific pollutants.  Part 63 identifies National Emissions Standards for Hazardous Air Pollutant (NESHAP) base on the Maximum Achievable Control Technology (MACT) for given source categories.  No federal regulations were identified as applicable for this project.
General PSD Applicability

The Department regulates major air pollution facilities in accordance with Florida’s Prevention of Significant Deterioration (PSD) program, as approved by the EPA in Florida’s State Implementation Plan and defined in Rule 62-212.400, F.A.C.  A PSD review is required in areas currently in attainment with the state and federal Ambient Air Quality Standards (AAQS) or areas designated as “unclassifiable” for a given pollutant.  A facility is considered “major” with respect to PSD if it emits or has the potential to emit:  250 tons per year or more of any regulated air pollutant, or 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the 28 PSD Major Facility Categories (Table 62-212.400-1, F.A.C.), 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 listed in Table 62-212.400-2, F.A.C.  Pollutant emissions from the project exceeding these rates are considered “significant” and the applicant must employ the Best Available Control Technology (BACT) to minimize emissions of each such pollutant and evaluate the air quality impacts.  Although a facility may be “major” with respect to PSD for only one regulated pollutant, it may be required to install BACT controls for several “significant” regulated pollutants.

PSD Applicability for the Project
The existing Clewiston sugar mill and refinery is located in an area that is currently in attainment with the state and federal Ambient Air Quality Standards (AAQS) or otherwise designated as unclassifiable.  The actual and potential annual emissions of several pollutants from the facility are greater than the applicability thresholds defined above.  Therefore, the sugar mill and refinery is an existing PSD-major facility as defined in Rule 62-212.400, F.A.C.
Particulate matter emissions from the new sugar dryer alone (18.4 tons/year) trigger PSD preconstruction review.  However, the addition of the new dryer will also result in a slight maximum daily sugar production increase (2200 tons per day to 2250 tons per day).  This change will make it possible for the refinery to realize its full production potential.  Therefore, the applicant also evaluated the potential emissions increases from the existing refinery activities in the net emissions increases for the project.  Existing refinery activities include:  a granular carbon regenerative furnace (GCRF); miscellaneous alcohol usage; two additional sugar dryers, two bagging systems, several screening and distribution systems, and other miscellaneous particulate matter sources.
The refinery activities were last reviewed and permitted in 2001 as part of the Boiler 4 modification/expansion project.  Potential VOC emissions from alcohol usage are minimal – a maximum of 15 tons per year.  The only combustion source is the GCRF, which controls emissions with an afterburner and wet scrubber.  Controlled potential annual emissions from the GCRF are well below the PSD significant emissions rates.  All other refinery activities are miscellaneous particulate matter sources, which are controlled by fabric filters.
Net emissions increases of carbon monoxide, nitrogen oxides, sulfur dioxide, and volatile organic compounds resulting from the project are well below the PSD significant emission rates.  The baseline (past actual) particulate matter emissions from the refinery are estimated to be 13.3 tons per year.  After installation of the new sugar dryer, the potential particulate matter emissions from the refinery are estimated to be 38.4 tons per year.  The net emissions increase from the project is 25.1 tons per year.  Assuming all of the particulate matter is PM10, this is greater than the PSD significant emission rate of 15 tons per year and the project triggers preconstruction review for particulate matter.
The applicant contends that the review for Best Available Control Technology (BACT) is applied only to the new white sugar dryer because the other refinery equipment will not undergo a physical modification or a change in the method of operation.  The Department does not agree with this interpretation.  Nevertheless, the Department does agree to focus the BACT review on emissions from the new sugar dryer because the bulk of the emissions increases are from this new unit and the other refinery sources are already well controlled.
The applicant also cited Rule 62-212.400(3)(d), which states, “If a proposed modification subject to the preconstruction review requirements of this rule would be made to a facility that was in existence on March 1, 1978, and would result in a net emissions increase of each pollutant listed in Table 212.400-2, Regulated Air Pollutants – Significant Emission Rates, of less than 50 tons per year after the application of BACT, such modification shall be exempt from the requirements of Rule 62-212.400(5)(d), (e), (f), and (g), F.A.C., as they relate to any maximum allowable increase for a Class II area.”  These referenced paragraphs relate to the following air quality modeling requirements: (d) Ambient Impact Analysis; (e) Additional Impact Analyses; (f) Pre-construction Air Quality Monitoring and Analysis; and (g) Post-construction Monitoring.  The applicant states that the project is not subject to the PSD air quality modeling requirements because the facility was in existence prior to March 1, 1978.  However, impacts with regard to the state and federal Ambient Air Quality Standards and federal Class I areas must still be reviewed.
3.  Project REVIEW
Applicant’s Proposal
The dryer is relatively large (85 tons/hour) and consists of a fluidized bed to provide as much contact area as possible to drive off moisture.  Therefore, it is expected that substantial amounts of sugar particles will carryover into the dryer exhaust (14 grains per dscf of inlet gas or 11,760 lb/hour).  To control these emissions, the applicant identified the following equipment as technically feasible for the project and ranked each according to control efficiency.

1.  Fabric Filters (> 99%);

2.  Electrostatic Precipitators (> 99%);

3.  Wet Scrubbers (50% to 95%);

4.  Cyclones (60% to 99%);

5.  Mechanically-aided Separators (20% to 30%);

6.  Momentum Separators (10% to 20%);

7.  Settling Chambers (< 10%); and

8.  Elutriators (< 10%).
Although control efficiencies for the above equipment are dependent on particle size, fabric filters and ESPs are generally recognized as the top control technologies for particulate matter.  The applicant contends that ESPs are specific to the makeup of the dust being controlled and there is no known installation of an ESP for controlling sugar particles.  For existing white sugar dryer No. 1, U.S. Sugar installed a fabric filter.  This system resulted in good control, but high downtime for the refinery due to excessive bag wear.  Therefore, the applicant proposes the following combination of controls for the new sugar dryer.
· An Entoleter, LLC Model 6600 cyclone collection system consisting of a set of four parallel high efficiency cyclones will be installed to remove particulate matter directly from the sugar dryer exhaust.  The design removal efficiency is 99% based on the following inlet conditions:  inlet temperature of 110° F; inlet flow rate of 105,000 acfm; inlet dust loading of 14 grains per dscf of inlet gas (11,760 lb/hour); and a pressure drop across the cyclone collectors of 6 inches of water column.

· An Entoleter, LLC Centrifield Vortex Model 1500 wet scrubbing system will be installed to remove additional particulate matter from the new cyclone collection system.  The design removal efficiency is 96% based on the following inlet conditions:  inlet temperature of 113° F; inlet flow rate of 105,000 acfm; inlet dust loading of 0.14 grains per dscf of inlet gas (118 lb/hour); a scrubber water recirculation flow rate of 500 gpm; a scrubber make-up water flow rate of 12 gpm; and a pressure drop of 6 inches of water column.

Based on the equipment manufacturer’s guarantee (Entoleter LLC), the following table summarizes the expected maximum emissions rates and removal efficiencies.

Table 3A.  Cyclone Collectors/Wet Scrubber Data – PM Loading and Removal

	Point
	Inlet Loading
	Control Efficiency
	Outlet Loading

	
	lb/hour
	gr/dscf
	
	lb/hour
	gr/dscf

	From Centrifuges
	---
	---
	---
	11,760
	14

	High-Efficiency Cyclones
	11,760
	14
	~ 99%
	118
	0.14

	Wet Scrubber
	118
	0.14
	~ 96%
	4.2
	0.005

	Overall
	---
	---
	99.96%
	---
	---


As shown above, the overall collection efficiency of the proposed equipment is approximately 99.96%.  The applicant notes that a fabric filter could be installed to boost the overall efficiency to 99.99% or greater.  However, the applicant also noted the following adverse impacts from installing a fabric filter.
Economic Impacts:  The following table summarizes the applicant’s cost estimates for a fabric filter and the cyclone/wet scrubber combination.
Table 3B.  Estimated Control Equipment Costs

	Cost
	Fabric Filter
	Cyclone/Wet Scrubber
	Difference

	Total Capital Costs
	$831,705
	$676,053
	$155,652

	Annualized Costs
	$526,397
	$285,919
	$240,478

	Cost Effectiveness
	$10/ton PM removed
	$6/ton PM removed
	$4/ton PM removed


The applicant notes that the difference in annualized costs is about $240,000 and contends that the additional costs are primarily due to increased maintenance costs related to bag replacements.  The cyclone/wet scrubber combination results in particulate matter emissions of 18.4 tons/year and the fabric filter option results in particulate matter emissions of 6.6 tons/year, which is an additional removal of 11.8 tons/year.  The incremental cost effectiveness to remove this additional amount is about $20,000 per ton of additional particulate matter removed.
Energy and Environmental Impacts:  The applicant notes that a fabric filter results in lower energy requirements.  The applicant believes that no adverse environmental impacts will result from the uses of a cyclone/wet scrubber combination.  Neither control system results in a waste stream because the captured sugar is recycled back to the process.  
The applicant believes that the additional costs associated with a fabric filter represent an unacceptable economic burden that results in little environmental benefit to the environment (12 tons per year reduction).  Therefore, U.S. Sugar proposes the combination of a cyclone collection and wet scrubber system as BACT for this project with the following emissions standard.
PM  ≤  0.005 grains per dscf and 4.2 lb/hour

Department’s Review
In a reply to the Department’s request, the applicant provided the following information with regard to the expected particle size, “The sugar in the dryer/cooler has the following properties:  Mean aperture (MA) size = 410 microns, with a coefficient of variation (CV) = 47.76%.  Theoretically, all particles up to 155 microns will be carried out of the dryer/cooler to the cyclones.  The outlet dust loading from the scrubber will not exceed 0.005 grains/cubic foot for particulate matter greater than 1 micron.”
Cyclone collection efficiencies are a function of particle size and cyclone design.  A 1998 EPA report indicates that single high-efficiency cyclones can remove 5 micron particles with 90% efficiency and higher for larger particles [“Stationary Source Control Techniques Document for Fine Particulate Matter”; EPA Contract No. 68-D-98-026; October 1998; Prepared by EC/R Incorporated].  An EPA fact sheet for cyclones, states that, “The control efficiency ranges for high efficiency single cyclones are 80 to 99 percent for PM, 60 to 95 percent for PM10, and 20 to 70 percent for PM2.5.” [EPA-452/F-03-005]  Based on the available information and the equipment vendor’s guarantee, a control efficiency of 99% for the large sugar particles appears achievable with a high efficiency cyclone.
The Department accepts the applicant’s contention that an ESP may not be an appropriate application for the control of sugar particles.  A fabric filter is recognized as the top control (99.99% control efficiency), but the cyclone/wet scrubber combination (99.96% overall control efficiency) is within the same approximate range.  Based on the information provided, both a fabric filter ($10/ton of PM removed) and a cyclone/wet scrubber combination ($6/ton PM removed) are well within the Department’s consideration of cost effectiveness.  Therefore, the Department discounts the applicant’s argument regarding incremental costs between the options.
The applicant provided additional information regarding the existing fabric filter used to control sugar particulate from the existing dryer No. 1.
· The relative high humidity causes caking and bridging of the bags from the sugar particles.  The moisture is generated from the drying process as well as from ambient air drawn into fabric filter.  This leads to high pressure differentials and velocities resulting in premature bag failure.
· The sugar particles are very abrasive and cause excessive wear, particularly on the first row of bags.  Also, the metal studs holding the secondary venturi in place had to be replaced because the abrasive particles eroded the original studs.
· There are 600 bags in the fabric filter and each bag costs $60.  The labor cost to replace an individual bag is about $102 (much lower for replacing multiple bags).  Over the last five years of operation, U.S. Sugar replaced an average of 1224 bags each year resulting in an annual labor cost of approximately $15,500 and an equipment replacement cost of approximately $73,000.  In addition to the timely replacement of damaged bags, full bag replacements are now scheduled during planned outages twice a year.

· Each time that individual bags are replaced, the sugar dryer must be shut down for about four hours.  In the refinery, the crystallizer pans are put on hold and the steam production scaled back to minimize blow off.  Based on actual operating costs over the last five years, U.S. Sugar estimates that this loss in production is $51,000 per day.
The Department concludes that a control efficiency of 99.96% will represent BACT for particulate matter emissions from the new sugar dryer.  The following standards represent the draft Best Available Control Technology for the project.
PM  ≤  0.005 grains per dscf and 4.2 lb/hour

Opacity ≤ 10% based on a 6-minute average excluding water vapor
The above standards are based on the installation of a high efficiency cyclone collector/wet scrubber combination with an overall control efficiency of 99.96%.  A fabric filter system would also be effective.  In making this determination, the Department considered the overall control efficiencies of the two systems, the nature of the particulate matter emitted (sugar), the application of the control equipment (sugar dryer), U.S. Sugar’s actual operating experience with a fabric filter on the existing dryer, and the fact that there is an economic incentive to recover and recycle the sugar.
Previously issued Permit No. PSD-FL-272A limits daily sugar production to 2200 tons per day.  The new sugar dryer will allow a slight increase in the daily sugar production from 2200 to 2250 tons per day.  The net emissions increases from relaxing this limit were included in the review of the current PSD air permit project.  Therefore, the draft permit revises Condition 2 (Section III, Subsection F) of Permit No. PSD-FL-272A and increases the limit on daily sugar production to 2250 tons per day.

4.  Air Quality Analysis

Rule 62-212.400(3)(d), F.A.C., states, “Modifications Under Fifty Tons Per Year.  If a proposed modification subject to the preconstruction review requirements of this rule would be made to a facility that was in existence on March 1, 1978, and would result in a net emissions increase of each pollutant listed in Table 212.400-2, Regulated Air Pollutants – Significant Emission Rates, of less than 50 tons per year after the application of BACT, such modification shall be exempt from the requirements of Rule 62-212.400(5)(d), (e), (f), and (g), F.A.C., as they relate to any maximum allowable increase for a Class II area.”  From Rule 62-212.400(5), F.A.C. these requirements are: (d) Ambient Impact Analysis, (e) Additional Impact Analysis, (f) Preconstruction Air Quality Monitoring and Analysis, and (g) Post Construction Monitoring.

The PSD significant emission rate for particulate matter (PM10) is 15 tons per year.  The project to a new white sugar dryer will result in a net PM10 emissions increase from the refinery sources of about 25 tons per year.  The facility was in existence prior to March 1, 1978.  Therefore, the project is subject to PSD modeling requirements for PM10, but may be exempt from the modeling requirements as indicated in the above rule.
Although the exemption in Rule 62-212.400(3)(d), F.A.C does not extend to modeling for Class I impacts, the applicant submitted a request to the National Park Service for a determination of the Class I modeling requirements for the project.  Based on the specific details of the project, the National Park Service concluded that a Class I analysis (including a Class I increment analysis and an Air Quality Related Values analysis) would not be required.  The Department deferred to the determination made by the National Park Service.  Therefore, the applicant must only conduct a modeling analysis to demonstrate that the modification will not cause or contribute to a violation of an Ambient Air Quality Standard for PM10.
Ambient Air Quality Standards (AAQS) Analysis

The applicant is required to perform a Significant Impact Analysis, which models only the impacts from the project.  If the predicted impacts are below the PSD Significant Impact Levels specified in Rule 62-204.200(29), F.A.C., the project is not considered significant and no further analysis is required.  The applicant used the ISC-PRIME dispersion model.  This model was approved by EPA Region 4 for previous projects at the Clewiston mill and must continue to be used for subsequent projects.  The model included meteorological surface and upper air data (1987 - 1991) collected by the National Weather Service at the Palm Beach International Airport.  The following table summarizes the results of the Significant Impact Analysis.
Table 4A.  Summary of Significant Impact Analysis for PM10
	Pollutant
	Averaging
Time
	Maximum
Predicted Impact

(µg/m3)
	PSD Significant

Impact Level

(µg/m3)
	Baseline

Concentrations

(µg/m3)
	AAQS
(µg/m3)
	Significant
Impact?

	PM10
	Annual

24-Hour
	0.88

6.9
	1

5
	~ 20

~ 40
	50

150
	No
Yes


Although the maximum predicted impacts are shown to be well below the respective AAQS and baseline concentrations, the 24-hour predicted impact is above the PSD Significant Impact Level of 5 µg/m3.  Therefore, the applicant is required to perform additional refined modeling to further demonstrate compliance with the AAQS.  The refined modeling analysis was based on the same model and meteorological data, but included a more detailed receptor grid as well as other sources of PM10 within the vicinity of the plant.  The following table summarizes the results of the refined modeling analysis.
Table 4B.  Summary of Refined AAQS Modeling Analysis for PM10
	Pollutant
	Averaging

Time
	Baseline

Concentrations

(µg/m3)
	All Modeled
Sources

(µg/m3)
	Maximum
Predicted Impact

(µg/m3)
	AAQS
(µg/m3)

	PM10
	24-Hour
	~ 40
	28.5
	68.5
	150


As shown in the above table, the modeling shows that the project will not cause or contribute to a violation of the state and federal Ambient Air Quality Standard for PM10.
5.  Preliminary Determination

Copies of the application were provided to the EPA Region 4 Office, the National Park Service, and the Department’s South District Office.  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.  Jeff Koerner is the project engineer responsible for reviewing the application and drafting the permit changes.  Deborah Nelson is the staff meteorologist responsible for reviewing the ambient air quality analyses.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.
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