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1.  General Project INFORMATION

Application Processing Schedule

05/03/04
Received some final design information and discussion of shakedown issue.
06/30/04
Received application requesting PSD Permit revisions regarding shakedown.

08/23/04
Received a modification of the previous application regarding the DAF filter material.

08/27/04
Received email from Golder Associates providing details of the DAF system.

08/30/04
Received second email from Golder Associates describing the DAF system;  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 existing boilers that fire bagasse and fuel oil.  A sixth boiler (Boiler 8) is being constructed.  Particulate matter emissions are controlled with wet scrubbers for Boilers 1 through 4, and with wet cyclone collectors followed by an electrostatic precipitator for Boilers 7 and 8.  Boiler 3 will be shutdown upon commercial operation of Boiler 8.  Other air pollution sources in the refinery include a fluidized bed dryer/cooler, a granular carbon regeneration furnace, conditioning silos, vacuum systems, sugar/starch bins, conveyors, and a packaging system.  All of these sources utilize dust collectors, except the granular carbon regenerative furnace, which uses a thermal oxidizer followed by a wet scrubber.
Regulatory Categories

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.

NSPS:  Boiler 8 is subject to the applicable New Source Performance Standards of Subpart Db in 40 CFR 60.

NESHAP:  Boiler 8 is subject to the applicable National Emissions Standards for Hazardous Air Pollutants of Subpart DDDDD in 40 CFR 63.

Project Description

In November of 2003, the Department issued Permit No. PSD-FL-333 to the U.S. Sugar Corporation (USSC), which authorized construction of Boiler 8 at the Clewiston Mill.  The new boiler will likely be the largest sugar mill boiler in the United States with a maximum continuous heat input rate of 936 MMBtu per hour and steam generating rate of 500,000 pounds per hour.  It was designed from the ground up specifically for the firing of bagasse to support the sugar mill and refinery operations of the existing plant.
The project consists of the following specific equipment:  a balanced draft, membrane wall boiler (McBurney Corporation); a Magasiner technology twin spreader stoker (Cogeneration Systems Ltd); a supplemental distillate oil firing system (Peabody); non-saturating cyclone sand collectors (Thermal Energy Systems); an electrostatic precipitator (ESP) system (PPC Industries); and a selective non-catalytic reduction (SNCR) system (Fuel Tech).  Pollutant emissions from the boiler will be controlled by the following equipment and techniques:

· CO and VOC emissions will be minimized by good combustion design and operating practices.
· NOx emissions will be reduced by a selective non-catalytic reduction (SNCR) system to inject urea.

· PM/PM10 emissions will be reduced by a wet cyclone sand separator followed by a dry ESP.

· SO2 and sulfuric acid mist emissions will be minimized by the firing of low sulfur fuels including bagasse and distillate oil (≤ 0.05% sulfur by weight).
The application was based on preliminary designs for the new equipment.  The construction permit required submittal of the final designs within 90 days of making a final selection.  As part of this application, USSC submitted the required final design specifications and satisfied the construction permit requirements.  Due to the proposed NESHAP for industrial boilers (Subpart DDDDD), a strong emphasis in the final design of the boiler was placed on “complete combustion” to minimize CO emissions.  This design resulted in higher furnace temperatures and possibly higher uncontrolled NOx emissions.  The final boiler design specification indicated a maximum uncontrolled NOx emission rate of “0.30 lb/MMBtu” compared with the preliminary design rate of “0.28 lb/MMBtu” in the application.  The uncontrolled NOx emission rate is critical in finalizing the design for the SNCR system and securing vendor guarantees.
As a result, USSC requests new conditions that specifically identify the shakedown period for the new boiler and control equipment.  The purpose is to clarify the period of time needed to bring the new boiler and controls on line, establish uncontrolled NOx emission levels, tune the boiler and SNCR system, and work out any construction-related startup problems.  Each request will be identified and discussed in the Section 3 of this technical evaluation.
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.).  The new boiler remains subject to the applicable provisions in Chapters 62-4, 62-204, 62-210, 62-212, 62-213, 62-296, and 62-297 of the Florida Administrative Code.

Federal Regulations

NSPS:  Boiler 8 remains subject to the applicable provisions of Subpart Db in 40 CFR 60, which is the New Source Performance Standard for Industrial-Commercial-Institutional Steam Generating Units.
NESHAP:  Boiler 8 will be subject to the applicable provisions of Subpart DDDDD in 40 CFR 63, which are the National Emissions Standards for Hazardous Air Pollutants for Industrial/Commercial/Institutional Boilers and Process Heaters.  Boiler 8 will be considered a new, large solid fuel fired boiler.  NESHAP Subpart DDDDD became final at the end of February 2004, but has not yet been published in the Federal Register.  The Department did not include the Subpart DDDDD requirements as part of this revised permit because changes have occurred for recently promulgated federal rules between “signed final” and “published final” versions.  Therefore, Condition 26 was added to simply specify that Boiler 8 is subject to all applicable NESHAP Subpart DDDDD requirements.  {Note that Subpart DDDDD was published on September 13, 2004, which was the date the draft permit was issued.  The new rule becomes effective on November 12, 2004.}
Prevention of Significant Deterioration (PSD) Preconstruction Review
The existing Clewiston sugar mill and refinery is a PSD-major facility as defined in Rule 62-212.400, F.A.C.  The original air construction permit project included the shutdown of existing Boiler 3 as well as the construction of new Boiler 8.  Based on the resulting net emissions increases, the original project was subject to PSD preconstruction review for emissions of nitrogen oxides (NOx), particulate matter (PM/PM10), sulfur dioxide (SO2), sulfuric acid mist (SAM), and volatile organic compounds (VOC).  The Department determined the Best Available Control Technology requirements for each of these pollutants.  Emissions of carbon monoxide (CO) netted out of PSD review with the shutdown of Boiler 3.  The applicant’s requests to revise permit conditions do not affect the Department’s previous BACT determinations or trigger new PSD preconstruction review requirements.
3.  Project REVIEW – Shakedown Revisions
Request to Revise Condition 1 in Section 3A
Applicant’s Request:  This condition currently includes the requirement, that “… The permittee shall have a maximum of 180 days from first fire to perform the necessary shakedown for Boiler 8.”  USSC maintains that it intends to bring the new boiler and control equipment on line as quickly as possible.  However, the new designs being used in this project (i.e., boiler, stoker, SNCR system, etc.) require a thorough and critical evaluation at startup.  The new designs could present unique problems during the initial shakedown period.  These construction-related problems must be worked through in order to fine tune and ready the systems for commercial operation.
In addition, it is expected that Boiler 8 will start up in mid-crop season (January), which could delay completion of the equipment shakedown.  During the crop season (October through April), bagasse is readily available and demand for steam from the mill is high.  However, during the off-season (May through September), demand for steam from the refinery is greatly reduced and it may be inefficient to run the new boiler for prolonged periods.  Therefore, USSC requests that the “180 days” be clarified to mean “180 operating days”.  This would allow the shakedown period to include two different crop seasons if necessary.
Finally, it is important for USSC to identify the “as-built” flue gas temperatures and maximum uncontrolled NOx emission rates for a variety of operating conditions.  These parameters are critical in determining the final physical placements of the urea injectors, the appropriate urea injection rates and configurations for the given conditions, and the final tuning of the automatic controls for the SNCR system.  Urea will be injected at three different levels into the top of the boiler at the proper temperature range to ensure that the non-catalytic NOx reduction occurs.  This makes it difficult to reliably monitor uncontrolled NOx emission rates unless the SNCR system is temporarily disabled.  Therefore, USSC requests specific opportunities during shakedown to monitor uncontrolled NOx emissions without the SNCR system in operation.
Department’s Response:  The Department recognizes that Boiler 8 will likely be the largest sugar mill boiler in the United States and the application of SNCR technology is relatively new to this industry.  Besides the New Hope Power cogeneration facility which fires wood chips as well as bagasse, it is perhaps the only other bagasse-fired boiler with an SNCR system.  The Department agrees to clarify the shakedown period for this new project.  The Department proposes to replace the sentence in Condition 1 regarding shakedown for Boiler 8 with, “Shakedown of the boiler is defined in Appendix H of this permit.”  Appendix H includes a discussion of shakedown and the following specific requirements:
1. Shakedown:  Shakedown is limited to the first 360 calendar days after first fire in the boiler and shall not exceed 180 operational days after first fire in the boiler.  An “operational day” is any day that Boiler 8 fires any fuel.  During shakedown, Boiler 8 shall not operate more than 60 days during the off-season.  For this plant, the sugarcane crop season is defined as October through April and the off-season is defined as May through September.  Shakedown is complete once commercial operation is established.  In addition, shakedown shall end no later than 60 days after Boiler 8 achieves a maximum continuous rating of 450,000 lb/hour of steam based on a 24-hour average.

2. SNCR System:  During the shakedown period, the permittee is authorized to operate the boiler without the SNCR system for purposes of commissioning the boiler and collecting uncontrolled NOx emissions data, provided:

a. During the first 90 operational days of shakedown, operation without the SNCR system functioning shall not exceed a total of 240 hours;

b. After the first 90 operational days of shakedown, operation without the SNCR system functioning shall not exceed 2 hours each day; and

c. Notwithstanding the above periods, the operator shall fully utilize the SNCR system to the extent practicable and according to the manufacturer’s recommended procedures.

3. CO and NOx CEMS:  The CO and NOx CEMS shall be installed and certified within the first 45 operational days of shakedown.  CEMS data collected on the first full day following completion of the shakedown period shall be used to begin demonstrating compliance with the CEMS-based emissions standards of the permit.
4. Initial Stack Tests:  All initial stack tests required by this permit shall be conducted during the defined shakedown period, but no later than 60 days after achieving the maximum production rate, which is defined as a maximum continuous rating of 450,000 lb/hour of steam based on a 24-hour average.  The permittee shall provide written notification to the Permitting and Compliance Authorities within 10 days of achieving this maximum production rate.

The above requirements clarify the duration of shakedown, allow limited monitoring of uncontrolled NOx emissions, specify CEMS installation, identify the initial compliance demonstration for CEMS-based standards, and establish the deadline for conducting initial compliance stack tests.  The Department also made the following related changes to the permit:

Section 3A, Condition 1:  Added the following definition, “For this facility, the sugarcane crop season is defined as October through April and the off-season is defined as May through September.”  Although defined in the Title V permit, the term “crop season” is not otherwise defined in this PSD permit.
Section 3A, Condition 8:  Added the following reference to new Appendix H, “{Permitting Note:  Appendix H of this permit specifies additional requirements regarding the shakedown period and initial demonstration of compliance for the standards based on CEMS data.}
Request to Revise Condition 12 in Section 3A

Applicant’s Request:  This condition states that, “For the period of excluded data, NOx emissions shall not exceed 0.28 lb/MMBtu based on a block average of the excluded CEMS data for the period identified as a startup, shutdown, or malfunction (alternative standard).”  The basis for the alternate standard is the preliminary boiler design specification.  As previously mentioned, the maximum uncontrolled NOx emissions rate is now expected to be higher based on the final boiler design.  Emissions during startup, shutdown, and malfunction are difficult to control and should not be limited.  Therefore, the applicant requests that this requirement be replaced with a permitting note that simply identifies the highest expected uncontrolled NOx emissions rate of 0.30 lb/MMBtu.  
The applicant also requests authorization to operate the boiler without the SNCR system for 2 hours per month.  This would allow the plant to collect uncontrolled NOx emissions data, which is then used to tune the SNCR system and adjust the control system accordingly.  In addition, the applicant requested clarification of the “2 hours” of data exclusion to mean up to eight, 15-minute CEMS blocks (quadrants of an hour).  This will provide flexibility in handling some of the short term upsets that can be caused by the mill operations.
Department’s Response:  The Department agrees that the alternate standard was specified as the maximum expected uncontrolled NOx emission rate (0.28 lb/MMBtu) based on the preliminary boiler design.  For comparison purposes, the cogeneration boilers constructed in 1997 at the New Hope Power facility have actual uncontrolled NOx emissions ranging from approximately 0.22 to 0.25 lb/MMBtu. The CO emission standard for the cogeneration boilers is “0.50 lb/MMBtu based on a 30-day rolling average”.  These cogeneration boilers fire bagasse and wood chips and are about three quarters of the size of proposed Boiler 8.  Due to the inverse relationship between CO and NOx for spreader stoker boilers, it is reasonable to expect that a boiler being designed to meet the new NESHAP requirements for CO emissions (~ 0.32 lb/MMBtu, 24-hour average) would have higher uncontrolled NOx emissions approaching 0.30 lb/MMBtu or higher.
The Department agrees that the alternate standard for startup and shutdown is actually a placeholder for the highest expected uncontrolled emission rate.  As such, it does not really serve the original intended purpose, which was to ensure that emissions during these periods are minimized.  Therefore, the Department agrees to the applicant’s request.  However, the Department will specify that all excluded emissions data be reported in the required Quarterly NOx and CO Emissions Report.
The Department also agrees to allow up to 2 hours of operation without the SNCR each month to collect uncontrolled NOx emissions data for purposes of adjusting the SNCR system.  The maximum potential increase in emissions would be:

NOx Increase (TPY)
=
(0.30 lb/MMBtu  -  0.14 lb/MMBtu) (936 MMBtu per hour) (24 hours per year) (ton/2000 lb)

1.8 tons per year of NOx
This amount is not significant when compared to the importance of identifying the uncontrolled NOx emissions rate and adjusting the SNCR system.  It would not change PSD applicability for any pollutants.  In addition, the Department agrees to clarify that up to eight, 15-minutes blocks of CEMS data may be excluded due to malfunctions.  Condition 12 was revised accordingly and Condition 25 was revised to add the requirement to report these periods of uncontrolled emissions in the required Quarterly NOx and CO Emissions Report.  Appendix G was revised to include this reporting.
4.  Project Review – DAF Filter Material

Request to Fire De-Watered DAF Filter Material

On August 23, 2004, U.S. Sugar modified their initial application to include authorization to fire material from the Dissolved Aeration Flotation (DAF) system in Boiler 8.  As a maintenance practice, surface areas at the mill are periodically washed with water to remove debris.  The wash water is collected in a series of drains and directed to the DAF filter to remove solids.  Collected materials include bagasse, used oil, and lime.  Bagasse results from spills at the sugar mill and boiler conveyor system.  Small amounts of used oil consisting of hydraulic fluid and lubrication oil may be spilled or leaked to the floor from miscellaneous equipment throughout the sugar mill.  A conservative estimate of use oil washed to the drains is 500 pounds per day.  This used oil does not contain any polychlorinated byphenols (PCBs).  Slaked lime is added to the DAF system to act as a coagulant in the clarification process.  Drain water passes through the DAF filter and is discharged to the facility’s permitted wastewater treatment system. 

The applicant estimates that the DAF filter removes approximately 15,000 pounds of material per day, which consists of roughly 13,500 pounds of liquid per day and 1500 pounds of solids per day.  The filter material is then pressed to remove approximately 10,000 pounds of liquids per day, which is directed to the permitted wastewater treatment system.  The remaining “de-watered” DAF filter material now contains approximately 3000 pounds of water, 1500 pounds of solids (mostly bagasse), and 500 pounds of used oil (assuming all of the oil remains with the solids).  Therefore, as much as 2.5 tons per day and 915 tons per year of DAF filter material could be generated.
The DAF material is currently burned in Boiler 3 at the mill.  However, this boiler will be shut down when Boiler 8 becomes operational.  Therefore, U.S. Sugar requests the ability to burn this material in the remaining boilers.  The DAF filter material will be transferred to the bagasse conveyor system, which is capable of handling this material.  It will be commingled with bagasse and distributed among the operational boilers.  The filter material will burn like bagasse.  The estimated daily rate of 2.5 tons per day represents much less than 1% of the nominal bagasse firing rate during the crop season.  Burning the DAF material in the remaining boilers (including Boiler 8) should reduce emissions because these boilers are better controlled and exhibit lower emissions than Boiler 3.
Department Response

Disregarding the used oil, the de-watered DAF filter material would consist mostly of bagasse with a moisture content of about 65% by weight.  A maximum of 2.5 tons per day of the DAF material would be blended with bagasse on the conveyor feed system and distributed to all of the boilers.  For comparison purposes, Boiler 8 is capable of firing about 130 tons of bagasse per hour with a normal moisture content of about 55% by weight.  The daily amount of de-watered DAF filter material comprises less than 2% of hourly feed rate for Boiler 8 alone or much less than a half percent of the daily feed rate for Boiler 8 alone.  However, the DAF filter material would also be distributed among other boilers.
Boiler 8 is being constructed to fire bagasse with high moisture contents.  The estimated maximum amounts of de-watered DAF filter material are incidental to the bagasse-firing capabilities of the boilers.  Any used oil in the DAF filter material would qualify as “on-specification” used oil and would have some energy recovery benefits.  The current Title V permit authorizes several of the boilers to fire “on-specification” used oil.  In addition, the Title V permits also allows the firing of up to 500 cubic yards of soil contaminated with virgin petroleum products or “on-specification” used oil.  The de-watered DAF filter material would tend to displace some of the normal bagasse feed when fired.  However, even when evaluated alone, this amount of material will result in insignificant amounts of air emissions.  The following table summarizes the maximum expected emissions from firing 915 tons of de-watered DAF material based on the highest emission factors for the boilers at this facility.  
	Pollutant
	Factor
lb/MMBtu
	Heating Value

MMBtu/ton
	Heat Input

MMBtu/year
	Emissions

TPY
	PSD Significant

Emission Rate

TPY
	PSD

Review?

	CO
	6.5
	7.2
	6588
	21.4
	100
	No

	NOx
	0.20
	7.2
	6588
	0.7
	40
	No

	PM/PM10
	0.30
	7.2
	6588
	1.0
	15/25
	No

	SO2
	0.06
	7.2
	6588
	0.2
	40
	No

	VOC
	0.5
	7.2
	6588
	1.6
	40
	No


Emissions impacts from new Boiler 8 would be even less.  The Department concludes that the requested incidental amounts of de-watered DAF filter material may be fired in the sugar mill boilers, including Boiler 8.  Condition 4 was revised to authorize the firing of this material.  Appendix I was added to describe the material and add the following requirements:  incidental amounts of de-watered filter material may be commingled with bagasse; notification if the DAF system is ever expanded; and proper documentation regarding the “on-specification” used oil.
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.  EPA Region 4 responded that it had no comments.  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 revision.  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.  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.
{Note:  Prior to issuance of the final permit, minor corrections were made to this document based on comments from the applicant.}
{Filename:  PSD-FL-333A Boiler 8 - TEPD}
