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1.
General Information

1.1
Applicant Name and Address

Palm Beach Power Corporation Facility
Osceola Cogeneration Facility Project/Site
P.O. Box 606 Address
Pahokee City, Florida 33476 ZIP
Authorized Representative: Carlos Rionda, General Manager Applicant, Title
1.2
Reviewing and Process Schedule

	April 18, 2002
	Application and Fee Submitted

	May 14, 2002

September 5, 2002

November 21, 2002
	Request For Additional Information

Second Request For Additional Information

Application Complete


2.
Facility Information
2.1
Facility Location

The facility is located at US 98 and Hatton Hwy, Pahokee Directions, Palm Beach County.  The UTM coordinates are Zone 17; 544.2 km E; 2968.0 km N.  This site is approximately 119 kilometers from the Everglades National Park.

2.2
Standard Industrial Classification Codes (SIC)

	Industry Group No.
	49
	Electric, Gas and Sanitary Services

	Industry No.
	4911
	Electric Services


2.3
Facility Category

This facility will consist of two cogeneration boilers, one package boiler, with associated facilities and operations necessary to generate steam for the Osceola Farms sugar mill, as well as generate electricity for sale to the grid.  An approximate mixture of 50/50 bagasse and wood is anticipated to be the primary fuel for the cogeneration boilers.  Number 2 fuel oil (0.05% sulfur) is to be used as a supplemental fuel in the cogeneration boilers, along with natural gas, which is proposed as the primary fuel for the package boiler.  Due to prior permit issuances, which have since been surrendered, the applicant has requested that the Department consider that commencement of construction to have occurred between December 2, 1989 and September 20, 1994.  However, as previously indicated by the Department in writing “…the Department will give no consideration to any existing equipment at the cogeneration plant in future permitting decisions.”  Accordingly, this project will be treated as new construction. 
This facility is classified as a Major or Title V Source of air pollution because emissions of at least one regulated air pollutant, such as particulate matter (PM/PM10), sulfur dioxide (SO2), nitrogen oxides (NOX), carbon monoxide (CO) or volatile organic compounds (VOC) exceeds 100 tons per year (TPY).  This facility is within an industry included in the list of the 28 Major Facility Categories per Table 62-212.400-1, F.A.C.  Because emissions are greater than 100 TPY for at least one criteria pollutant, the facility is also a Major Facility with respect to Rule 62-212.400, Prevention of Significant Deterioration (PSD).  ^OR  This facility is a major source of hazardous air pollutants (HAPs).  
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 FIGURE 1




    FIGURE 2

3.
Project Description

This project addresses the following new emissions units at the new facility ARMS ID 0990331:

	Emissions

Unit No.
	Emissions Unit Description

	001
	Cogeneration Boiler No. 1 rated 760 MMBtu/hr fired by bagasse, wood, No. 2 oil and natural gas

	002
	Cogeneration Boiler No. 2 rated 760 MMBtu/hr fired by bagasse, wood, No. 2 oil and natural gas

	003
	Package Boiler rated 211 MMBtu/hr fired by No. 2 oil and natural gas

	004
	Fuel/Ash Handling Systems


The applicant proposes to construct a cogeneration facility to be situated adjacent to the Osceola Farms sugar mill.  This facility is located east of Pahokee, in Palm Beach County as indicated in Figures 1 and 2 above.  After a period of start-up testing for the cogeneration facility, the existing sugar mill boilers will be shutdown providing contemporaneous emissions decreases under the PSD New Source Review (NSR) program.  The decreases will come from AIRS ID 0990019, Emission Units 2, 3, 4, 5 and 6.  The facilities will ultimately be combined into a single major Title V Source in accordance with Rule 62-210.200(126), F.A.C. based on their location and common control.  

	Emissions

Unit No.
	Affected Emissions Unit Description

	002
	Mill Boiler No. 2

	003
	Mill Boiler No. 3

	004
	Mill Boiler No. 4

	005
	Mill Boiler No. 5

	006
	Mill Boiler No. 6


The applicant has requested a period of time for simultaneous operation of the new cogeneration facility and the existing sugar mills, in order to conduct start-up testing and debugging operations.  The Department will allow 18 consecutive calendar months for this testing and debugging, without extension.  This is described in more detail herein (Section 8).  A general review of bagasse combustion, the Potential To Emit (PTE) and a netting analysis follow.

3.1 SUGAR CANE / BAGASSE DISCUSSION

Sugar cane is a large grass with a bamboo-like stalk that grows 8 to 15 feet tall.  Only the stalk contains sufficient sucrose for processing into sugar.  All other parts of the sugar cane (i.e., leaves, top growth, and roots) are termed "trash".  The objective of harvesting is to deliver the sugar cane to the mill with a minimum of trash or other extraneous material.  The cane is normally burned in the field to remove a major portion of the trash and to control insects and rodents.  The three most common methods of harvesting are hand cutting, machine cutting, and mechanical raking.  The cane that is delivered to a particular sugar mill will vary in trash and dirt content depending on the harvesting method and weather conditions.  Inside the mill, cane preparation for extraction usually involves washing the cane to remove trash and dirt, chopping, and then crushing.  Juice is extracted in the milling portion of the plant by passing the chopped and crushed cane through a series of grooved rolls. The cane remaining after milling is bagasse.
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FIGURE 4
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Bagasse is the matted cellulose fiber residue from sugar cane that has been processed in a sugar mill.  Previously, bagasse was burned as a means of solid waste disposal.  However, as the cost of fuel oil, natural gas, and electricity has increased, bagasse has come to be regarded as a fuel rather than refuse.  Bagasse is a fuel of varying composition, consistency, and heating value.  These characteristics depend on the climate, type of soil upon which the cane is grown, variety of cane, harvesting method, amount of cane washing, and the efficiency of the milling plant.  In general, bagasse has a heating value between 3,000 and 4,000 British thermal units per pound (Btu/lb) on a wet, as-fired basis.  Most bagasse has a moisture content between 45 and 55 percent by weight.  The U. S. sugar cane industry is located in the tropical and subtropical regions of Florida, Texas, Louisiana, Hawaii, and Puerto Rico.  Except for Hawaii, where sugar cane production takes place year round, sugar mills operate seasonally from 2 to 5 months per year. 




FIGURE 5




FIGURE 6
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3.2
GENERAL FIRING PRACTICES

Horseshoe boilers and spreader stoker boilers are typically used to burn bagasse.  In horseshoe boilers (most common among older plants), bagasse is gravity-fed through chutes and piles onto a refractory hearth.  Primary and overfire combustion air flows through ports in the furnace walls; burning begins on the surface pile.  Many of these units have dumping hearths that permit ash removal while the unit is operating.  In more recently built sugar mills, bagasse is burned in spreader stoker boilers.  Bagasse fed to these boilers enters the furnace through a fuel chute and is spread pneumatically or mechanically across the furnace, where part of the fuel burns while in suspension.  Simultaneously, large pieces of fuel are spread in a thin, even bed on a stationary or moving grate.  The flame over the grate radiates heat back to the fuel to aid combustion.  The combustion area of the furnace is lined with heat exchange tubes known as waterwall tubes.

PBPC proposes to use Combustion Engineering (CE) VU-40 boilers for the combustion of the bagasse and wood in the cogeneration boilers.  These steam generators are field-erected, top-supported, single gas-pass, thermal circulation, two-drum boilers.  The VU-40 features make it particularly suitable for the range of steam and fuel conditions of both large industrial and small-central station installations.  Boiler applications cover steam capacities from 100,000 to 1,000,000 lb/hr, design pressures from 200 to 1800 psig, and design steam temperatures from saturated to 1005(F.  Virtually any solid, liquid or gaseous fuel can be fired.  The VU-40 is produced in sizes and types for nearly any capacity, pressure, fuel, space condition or method of firing encountered in municipal and industrial power and steam plants.  It can be arranged for tangential, horizontal, or stoker firing of single and multiple fuels.  Figure 7 illustrates a 550,000 lb/hr VU-40 boiler installed in a paper mill.  The boiler is capable of firing coal in pulverized form, bark on a grate and sawdust through its tilting tangential firing system.  Nozzle tilts supplemented by an interstage spray desuperheater make it possible to achieve design steam temperature of 950(F with any combination of fuels.  Figure 7 (bottom) also depicts information typical of the package boiler.







FIGURE 7

VU-40 COGENERATION BOILER CROSS-SECTION
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PACKAGE BOILER CHARACTERISTICS
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3.3
POTENTIAL TO EMIT

According to the applicant, the following represents the maximum Potential To Emit (PTE) for the new facility.

	POLLUTANT
	EU-001
	EU-002
	EU-003
	EU-004
	TPY TOTAL

	PM
	99.87
	99.87
	28.31
	7.77
	236

	PM10
	99.87
	99.87
	28.31
	2.53
	231

	SO2
	199.74
	199.74
	51.07
	
	451

	NOX
	499.35
	499.35
	106.17
	
	1105

	CO
	1165.15
	1165.15
	97.32
	
	2428

	VOC
	199.74
	199.74
	27.73
	
	427

	Hg
	0.018
	0.018
	0.003
	
	0.039

	Fl
	2.33
	2.33
	NA
	
	4.66

	Pb
	0.50
	0.50
	0.01
	
	1.01

	SAM
	12.234
	12.234
	2.27
	
	26.74


Since the applicant intends to utilize netting as a means of avoiding potential PSD reviews, past actual emissions from the pertinent emission units at AIRS ID 0990019 are reviewed.  These actual emissions are listed below as retrieved from FDEP’s ARMS database for the years 2000 and 2001, except as shown.

	POLLUTANT
	EU-002
	EU-003
	EU-004
	EU-005
	EU-006
	TPY TOTAL

	PM
	59
	53
	83
	62
	44
	301

	PM10
	50
	45
	71
	62
	37
	265

	SO2
	29
	28
	46
	31
	24
	158

	NOX
	71
	56
	70
	82
	19
	298

	CO
	1408
	1518
	1451
	1439
	1735
	7551

	VOC
	152
	57
	118
	90
	92
	509

	Hg
	
	
	
	
	
	0.0151

	Fl
	
	
	
	
	
	0.811

	Pb
	0.07
	0.01
	0.01
	0.07
	0.09
	0.25

	SAM
	
	
	
	
	
	10.331


1Provided by applicant for calendar years 2000 and 2001.

3.4
NETTING ANALYSIS
In order to determine whether BACT should apply and to which pollutants, a netting analysis follows.  For those pollutants where decreases are shown (or increases which are less than the de-minimis thresholds), BACT will not apply.  Rather, emission limits will be established based upon the application of any applicable NSPS and sound engineering standards.   For all other pollutants, a BACT analysis will be conducted.

	POLLUTANT
	PBPC PTE (TPY)
	PAST ACTUAL (TPY)
	NET CHANGE (TPY)
	PSD SER (TPY)
	PSD / BACT APPLIES

	PM
	236
	301
	-65
	25
	NO

	PM10
	231
	265
	-34
	15
	NO

	SO2
	451
	158
	293
	40
	YES

	NOX
	1105
	298
	807
	40
	YES

	CO
	2428
	7551
	-5123
	100
	NO

	VOC
	427
	509
	-82
	40
	NO

	Hg
	0.039
	0.015
	0.024
	0.1
	NO

	Fl
	4.66
	0.81
	3.85
	3
	YES

	Pb
	1.01
	0.25
	0.76
	0.6
	YES

	SAM
	26.74
	10.33
	16.41
	7
	YES


Based upon the above analysis, this project will result in significant emissions increases of sulfur dioxide, nitrogen oxides, fluorides, lead and sulfuric acid mist.  Accordingly, a BACT analysis is provided in Section 6.

4.
EMISSIONS UNIT DESCRIPTIONS

The applicant offers the following descriptions of the emissions units.  The cogeneration boilers are identified as Boiler 1 (EU-001) and Boiler 2 (EU-002).  A Package Boiler (assigned by FDEP as EU-003) will also be installed.  Each cogeneration boiler is a spreader-stoker unit.  Bagasse and wood enter through the fuel chute and are spread across the furnace.  Small particles of these fuels burn in suspension above the grate.  Larger materials are spread in a thin, even bed along the moving grate.  Combustion occurs in three stages within a single chamber:  moisture evaporation, distillation and burning of volatile matter, and burning of fixed carbon.  Natural gas and distillate oil may be fired for startup or as supplemental fuel to maintain constant steam production when the bagasse/wood moisture content is excessive or the fuel feed is interrupted.  The applicant has requested that for multiple reasons, the Department consider that commencement of construction to have occurred between December 2, 1989 and September 20, 1994.  However, as previously indicated in Section 2.3 above “…the Department will give no consideration to any existing equipment at the cogeneration plant in future permitting decisions.”   
Capacity:  Each cogeneration boiler has a design heat input rate of 760 MMBtu per hour from bagasse/wood fuel, 600 MMBtu per hour from distillate oil, and 600 MMBtu per hour from natural gas.  Each boiler is designed to produce 506,000 pounds per hour (24-hour average) of high-pressure steam at 1540 psig and 955° F.  The package boiler will produce up to 150,000 lb/hr of steam with maximum heat inputs of 211/202 MMBtu/hr firing natural gas and oil respectively.  The cogeneration plant is to be limited to a total annual heat input rate of 13.32 x 1012 MMBtu per year.

Allowable Fuels:  The cogeneration boilers will fire bagasse and wood materials as the primary fuels, with natural gas or very low sulfur distillate oil as startup and supplemental fuels.  Wood materials are collected from nearby counties and consist of clean construction and demolition wood debris, dry wood, yard trash, land clearing debris, and other clean cellulose and vegetative matter.  Bagasse is received from the adjacent sugar mill and consists of the fibrous, vegetative residue remaining from sugarcane after the milling process.  The fuel mixture shall not contain hazardous substances, hazardous wastes, biomedical wastes, garbage, or special wastes (except wood, lumber, trees, tree remains, bagasse, cane tops and leaves, and other clean cellulose and vegetative matter).  The applicant has requested that each boiler be limited to combusting no more than 30% by weight on a calendar quarter basis of yard waste (yard trash) as defined in 40 CFR 60.51a.  The applicant notes that this ensures that the exemptions for co-fired combustors from both Subparts Ea and Cb apply.  Subpart Eb (which may apply) provides a similar exemption for co-fired combustors.  Fossil fuel firing is to be limited to less than 25% of the total permitted heat input on a calendar quarter basis.

Nitrogen Oxides Controls:  Each cogeneration boiler is to be equipped with a Thermal DeNOX system that injects urea into the exhaust gas stream to reduce NOX emissions via selective non-catalytic reduction (SNCR).  The package boiler is fitted with low-NOX burners. 

Particulate Matter Controls:  The primary particulate control device for each cogeneration boiler is intended to be a 3-field electrostatic precipitator manufactured by ABB Environmental Services.  Each boiler also will be fitted with a multi-tube cyclone dust collector manufactured by Barron Industries to collect large particulate matter and prevent over loading the electrostatic precipitator, however flyash reinjection is not included.  All conveyors and conveyor transfer points will be enclosed to prevent fugitive particulate matter emissions (except those associated with the stackers/reclaimers).  Water sprays or chemical wetting agents and stabilizers will be applied to stockpiles, handling equipment, and unenclosed transfer points as necessary to minimize fugitive dust emissions.

Monitoring Equipment:  Each cogeneration boiler will be equipped with Continuous Emissions Monitoring Systems (CEMS) to monitor and record emissions of carbon monoxide, nitrogen oxides, opacity, and sulfur dioxide.  The following parameters will also be monitored and recordable on each unit:  fuel feed rate, steam production, steam pressure, steam temperature, flue gas oxygen content and net electrical energy production.

Miscellaneous Equipment:  Other equipment includes: a fuel feed system; bagasse/wood stockpiles; an ash handling and storage system; one 50,000 gallon distillate oil storage tank; two steam turbine-electrical generator sets; steam condensers; cooling towers; exhaust fans and stacks.

5.
Hazardous air pollutants – MACT Analysis

As previously indicated by the Department (PSD-FL-197G), “If the PSD permit for the cogeneration plant is surrendered, the Department will give no consideration to any existing equipment at the cogeneration plant in future permitting decisions.”   The PSD permits related to prior construction activities were surrendered on August 1, 2002.  One of the requirements a major new source or major modification must satisfy in order to have commenced construction is that the owner or operator must have obtained and must continue to hold all necessary pre-construction approvals required under the SIP.  If all necessary pre-construction approvals have not been obtained and maintained, construction has not commenced.  Indeed, if the applicant contends that construction has commenced for these sources, then the facility is in violation of having done so without the pre-construction approvals it now seeks.  Therefore, in addition to a Determination of Best Available Control Technology, this Determination will represent the Department’s new source (case-by-case) MACT for Palm Beach Power (PBPC). 

In response to the Department’s request for the applicant to provide a case-by-case MACT Determination with the application, the applicant indicated that the proposed emission limits are identical to the best-controlled similar source (New Hope Power, also a Florida facility).  The applicant therefore concluded that the proposed BACT emission limits for Palm Beach Power represent its case-by-case MACT Determination {CAA Section 112(j)}.

Before control requirements are established for a category, EPA identifies an emission unit or group of emissions units that will be regulated collectively.  For the wood/bagasse burning units proposed herein, EPA has defined a grouping of sources, which are large (> 250 MMBtu/hr) boilers combusting solid fuel.  Then, EPA identifies the level of control that represents MACT under the guidelines established in the Clean Air Act (CAA), using a two-step process.  

The first step in this process is to determine the "MACT floor," which is the statutory minimum level of control allowed to be considered as MACT.  The MACT floor for new units is not to be less stringent then the emission limitation achieved by the best-controlled similar unit.  The MACT floor is based on an evaluation of the current level of controls in an industry.

· For existing sources (i.e., those constructed before the NESHAP is first proposed), the MACT floor is the "average emission limitation achieved in practice by the best performing 12 percent of sources."  EPA has historically equated this requirement to mean that if more than 6 percent of particular emission unit types are controlled (i.e., the average of the 12 percent of sources is at the mean, or 6th percentile), then the MACT floor would be some type of control.  If less than 6 percent of sources are controlled, then the MACT floor is "no control." 

· For new sources (i.e., those constructed after proposal of the NESHAP), the MACT floor is equal to the "best controlled similar source."  While the determination of the MACT floor for existing sources involves looking only at units within the specific source category being evaluated, the determination of the MACT floor for existing sources can include any source within any category that EPA determines is "similar." 
Once EPA has established the MACT floor for a group of emission units, the second step in establishing MACT is to look "beyond" or "above" the floor to determine whether additional controls can be justified on a cost effectiveness basis (i.e., annualized cost divided by annual emission reduction).  

On November 26, 2002 the EPA Administrator signed The Industrial Boiler and Process Heater MACT proposal.  It was to appear in the Federal Register within 2 weeks after signature, which is during the time that the attendant evaluation is occurring.  The preamble, regulation and a fact sheet can be found at the following web address: http://www.epa.gov/ttn/oarpg.  

The Department notes that EPA has established the preliminary MACT floor as follows (shown in part):

	SOURCE
	Subcategory
	Particulate Matter (PM)
	Or
	Total Selected Metals
	Hydrogen Chloride (HCl)
	Mercury (Hg)
	Carbon Monoxide

(ppm @ 3% O2)

	New Boiler or Process Heater
	Solid Fuel Large Unit
	0.026 lb/MMBtu
	Or
	0.0001 lb/MMBtu
	0.02 lb/MMBtu
	0.000003 lb/MMBtu
	400


For solid fuel-fired boilers, EPA is proposing to allow sources to choose one of two emission limit options: (1) existing and new affected sources may choose to limit PM emissions to the level listed in Table 1, or (2) existing and new affected sources may choose to limit total selected metals emissions to the level listed in Table 1.  The metals emission limit is for the sum of emissions of eight selected metals: arsenic, beryllium, cadmium, chromium, lead, manganese, nickel, and selenium.

In summary, the applicant contends that its evaluation of MACT for PBPC (via comparison to a best controlled similar source) yields a determination, which is less stringent than the promulgated MACT floor for its class of unit.  However, according to 40CFR Part 63, for the purposes of section 112(g), two criteria should be used to determine if a source is similar: (1) whether the two sources have similar emission types (e.g. vents versus stacks) and (2) whether the sources can be controlled with the same type of control technology (e.g. ESP versus baghouse).  Based upon this type of comparison, most of the over 1800 units included within the MACT database are likely similar.  Even a tabulation of only those units which include wood in their profile for fuels, reveals that over half (900) of the listed units combust wood.  Therefore, the Department believes that any further subcategorization of the units will not significantly reduce the population of similar units.  In summary, the Department does not accept the applicant’s contention that New Hope Power represents the best-controlled similar source; the emission limitations from New Hope Power are less stringent than the MACT floor.  Instead, the Department adopts the emission limits from the above Table 1 (solid fuel large unit) as the appropriate levels for MACT for PBPC.  Pending guidance from EPA to the contrary, the Department does not intend to look "beyond" or "above" the MACT floor to determine whether additional controls and more stringent limits can be justified on a cost effectiveness basis.  The Department’s case-by-case MACT Determination Summary follows:

MACT DETERMINATION SUMMARY

	Particulate Matter
	Hydrogen Chloride
	Mercury
	Carbon Monoxide

	0.026 lb/MMBtu
	0.02 lb/MMBtu
	0.000003 lb/MMBtu
	400 ppm @ 3% O2


6.
DEPARTMENT’S BACT DETERMINATION

The Department is required to establish the Best Available Control Technology (BACT) for each pollutant emitted in excess of the PSD Significant Emission Rates.  The applicant reviews current control technologies and techniques for similar projects and proposes control options and emissions standards for the project.  The Department reviews the information provided by the applicant with all other available information and makes a determination of the Best Available Control Technology (BACT) for each “significant” regulated pollutant.  The BACT determination must be based on the maximum degree of emissions reduction that the Department determines is achievable through application of production processes and available methods, systems, and techniques for control of each such pollutant.  The Department’s determination is made on a case-by-case basis for each proposed project, taking into account energy, environmental and economic impacts.  The Department must also give consideration to:

· Any EPA determination of BACT pursuant to Section 169 of the Clean Air Act, and any emission limitation contained in 40 CFR Part 60 (NSPS) or 40 CFR Part 61 (NESHAP).

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

· The emission limiting standards or BACT determinations of any other state.

· The social and economic impacts of the application of such technology.

The EPA currently directs that BACT should be determined using the “top-down” approach.  In this approach, available control technologies are ranked in order of control effectiveness for the emissions unit under review.  The most stringent control option is evaluated first and selected as BACT unless it is technically infeasible for the proposed project or rejected due to adverse energy, environmental or economic impacts.  If the control option is eliminated, the next most stringent alternative is considered.  This top-down approach continues until BACT is determined.  BACT determinations must result in the selection of control technologies capable of achieving at least the applicable emission standards regulated by 40CFR Part 60 (NSPS) or 40CFR Part 61 (NESHAP).  The Department will consider the control or reduction of “non-regulated” air pollutants when determining the BACT limit for regulated pollutants, and will weigh control of non-regulated air pollutants favorably when considering control technologies for regulated pollutants.  The Department will also favorably consider control technologies that utilize pollution prevention strategies.  These approaches are consistent with EPA’s consideration of environmental impacts and stated policy for pollution prevention.

6.1
Sulfur Dioxide and sulfuric acid mist (SO2/ SAM)

For the cogeneration units, the applicant has requested limits of 0.2 lb/MMBtu and 0.06 lb/MMBtu for SO2 emissions over the respective averaging times of 24 hours and annual, although it has provided modeling at 0.3 lb/MMBtu over 3 hour periods.  These units are subject to Subpart Da under 40CFR60.  For the purpose of establishing NSPS limits, the Department will consider the units to meet the 40CFR60 Subpart Da definition of “resource recovery units”, meaning that SO2 emissions must minimally meet 1.2 lb/MMBtu over a 30-day rolling average.  Federally enforceable requirements to combust 75% non-fossil fuel on a heat input basis each calendar quarter will be required.  A review of the BACT Clearinghouse provided by the applicant indicates 11 facilities, 7 of which have SO2 emission limits at 0.03 lb/MMBtu or less, averaging just above 0.2 lb/MMBtu.  The remaining 4 facilities indicate limits of 0.06-0.17 lb/MMBtu, averaging just above 0.10 lb/MMBtu.  The Department located an additional 4 wood-burning facilities in California with SO2 emission limits ranging from 0.025 lb/MMBtu to 0.044 lb/MMBtu.  Three of those facilities utilized limestone injection for SO2 control and were limited to 0.027 lb/MMBtu or less, whereas the facility indicating a limit of 0.044 lb/MMBtu included no SO2 controls.  In summary, 15 facilities were reviewed with 10 indicating limits of 0.03 lb/MMBtu or less, and a maximum emission rate at 0.17 lb/MMBtu.  

The applicant provided an economic analysis for a dry scrubber based upon two quotes.  The system was priced to provide a 90% SO2 reduction, for an SO2 output on each cogeneration boiler of approximately 20 TPY.  The applicant determined that the lower priced quote yielded a cost effectiveness of $9200 per ton of SO2 removed and contended that this was excessive.  Since the quoted systems included baghouses for PM control, the Department removed a portion of the costs attributable to that equipment (which more appropriately is a PM control option) and determined that the cost effectiveness for SO2 control is actually closer to $7000 per ton.  Given the Department’s acceptance of a limited firing of 0.05% sulfur oil as representing BACT for a multitude of recently permitted oil-fired power plant projects, an equivalent limit of approximately 0.058 lb/MMBtu may be appropriate (AP-42, Table 1.3-1).  Accordingly, the Department will establish an annual limit of 0.058 lb/MMBtu.  Concerning short-term limits, the Department finds little basis to establish a BACT limit above 0.17 lb/MMBtu.  The Department is more inclined to utilize the State of New Jersey Department of Environmental Protection SOTA Manual for boilers.  According to Section 3.12.2.4 entitled “State of the Art Emission Levels and Control Technologies for Boilers Fired by Other Solid Fuels”, the category refers to all solid fuels other than coal.  Examples include wood and wood waste, bagasse, tire chips, and mixtures of sludge, coal and bark.  Tables 4 and 12 from the manual are included below; referenced emission limits are 1-hour averages:  


   Boilers Fired by Other Solid Fuels
Boilers fired by other solid fuels ( 250 MMBtu/hr

	Criteria Pollutant
	Control Technology

	NOX
	SNCR

	CO
	Combustion Control

	VOC
	Combustion Control

	SO2 and Acid Gases
	Not Specified

	TSP/PM10
	Multi cyclones with ESP or Fabric Filter


	Criteria Pollutant
	Emission Factor (lb/MMBtu)

	NOX
	0.10

	CO
	0.10

	VOC
	0.05

	SO2
	0.15

	TSP/PM10
	0.02

	HCl
	0.03


The Department finds 0.15 lb/MMBtu for a 24-hour averaging period to represent a reasonable BACT limit for short-term emissions and along with a 30-day rolling average 0.058 lb/MMBtu and accordingly establishes BACT.  SAM emissions are requested at 0.0184 lb/MMBtu and 0.0037 lb/MMBtu for averaging periods of 3 hour and annual and are acceptable.  Concerning the package boiler, the Department accepts the applicant’s proposed BACT for SO2 and SAM of clean fuels (natural gas and 0.05% sulfur oil), resulting in emission limits of 0.058 lb/MMBtu and 0.0026 lb/MMBtu respectively. 

6.2
Nitrogen Oxides (NOx)
The applicant has requested an emission limit of 0.15 lb/MMBtu based upon 30-day rolling average for the cogeneration boilers.  A SNCR system is proposed for control and the applicant has rejected the application of SCR.  The applicant initially provided quotes for developing control cost calculations associated with SCR and SNCR and concluded that those costs were $7750 and $1626 per ton respectively, which the Department indicated (under separate cover) would not be rejected.  In a later submittal, the applicant indicated that the lone SCR vendor to provide a quote for SCR (Hamon Research Cottrell) ultimately withdrew the quote, indicating that the presence of potassium, sodium and phosphorous in the gas stream would deactivate the catalyst at an unreasonably high rate.  Accordingly, the applicant concluded that SCR was technically infeasible for this application.  The Department does not completely accept this conclusion based upon its own discussions with Haldor Topsoe.  However, the Department does recognize that the known worldwide applications of SCR on bagasse and wood-fired boilers is limited, even more so than applications of SCR for refuse-fired plants, for which only non-US applications currently exist (although there are many).  Although the analysis did not include the application of reburn technology as a potential NOX-control scheme, since the applicant has indicated that the NSPS requirement of 1.6 lb/MW-hr gross energy output (based upon a 30-day rolling average) can be met via SNCR, it is a demonstrated technology and is clearly cost effective, the Department will reject SCR and establish SNCR as the control technology used to meet this limit.  This limit (1.6 lb/MW-hr gross energy output) will also represent the Department’s BACT Determination.  For reference, gross output means the gross useful work performed by the steam generated.  For units generating only electricity, the gross useful work performed is the gross electrical output from the turbine/generator set.  For cogeneration units (such as PBPC), the gross useful work performed is the gross electrical output plus one half the useful thermal output (i.e., steam delivered to an industrial process).  

For the package boiler, the Department accepts the applicant’s submittal of November 21, 2002 that included vendor support for NOX limits of 0.10 lb/MMBtu and 0.04 lb/MMBtu for oil and gas firing respectively.  However, this is predicated upon the applicant’s cost effectiveness calculation where SCR was rejected based upon an assumed package boiler capacity factor of 50%.  It is clear that SCR is cost-effective at a higher capacity factor.  The above limits will be demonstrated initially, with 30-day rolling averages of 0.12 lb/MMBtu and 0.06 lb/MMBtu to be demonstrated by CEMS.  The capacity factor of the package boiler shall be limited to 50% (4380 hours per year).

6.3
FLUORIDES (Fl) AND LEAD (Pb)   

The Department has elected to impose standards, which cause a PSD Review to be inapplicable for these pollutants, rather than to establish a limit via BACT (which would likely be more stringent).  The imposition of these standards appears to provide adequate operating margin based upon submitted fuel analyses.  These standards are established for each cogeneration boiler as follows:

For Fluorides (Fl), the applicant has requested an emission rate of 7x10-4 lb/MMBtu.  This represents an equivalent emission rate of 0.53 lb/hr.  For Lead (Pb), the applicant has requested an emission rate of 1.5x10-4 lb/MMBtu.  This represents an equivalent emissions rate of 0.11 lb/hr.  The Department will establish emission limits of 0.43 lb/hr and 0.09 lb/hr for fluorides and lead respectively.  

The equivalent annual facility emissions are thus 3.80 and 0.84 TPY for fluorides and lead respectively.  The net emissions increases are 2.99 and 0.59 TPY for fluorides and lead respectively.

6.4        NON-BACT ESTABLISHED POLLUTANT LIMITS

6.4.1
PARTICULATE MATTER

The applicable NSPS for Particulate Matter (PM) emissions on the cogeneration boilers follows.  The Department believes that these limits are achievable via the applicant’s proposed control equipment of ESP and multicyclones.  Since the cogeneration units are subject to MACT, the Department will establish the preliminary MACT Floor for New Sources of 0.026 lb/MMBtu as the emission limit, which is more stringent than the NSPS (below).     

60.42a Standard for particulate matter.

(a) On and after the date on which the performance test required to be conducted under § 60.8 is completed, no owner or operator subject to the provisions of this subpart shall cause to be discharged into the atmosphere from any affected facility any gases which contain particulate matter in excess of:

(1) 13 ng/J (0.03 lb/million Btu) heat input derived from the combustion of solid, liquid, or gaseous fuel;

(2) 1 percent of the potential combustion concentration (99 percent reduction) when combusting solid fuel; and

(3) 30 percent of potential combustion concentration (70 percent reduction) when combusting liquid fuel.

(b) On and after the date the particulate matter performance test required to be conducted under § 60.8 is completed, no owner or operator subject to the provisions of this subpart shall cause to be discharged into the atmosphere from any affected facility any gases which exhibit greater than 20 percent opacity (6-minute average), except for one 6-minute period per hour of not more than 27 percent opacity.

For the package boiler, the fuel specification will provide an acceptable surrogate for an emission limit.  The Department additionally accepts the applicant’s proposal of enclosures, a baghouse and watering for control of the bulk of the fugitives, resulting in maximum annual emissions of 2.53/7.77 TPY for PM10 and TSP respectively.  

6.4.2
CO AND VOC
With regard to CO and VOC emissions, the applicant indicates that proper furnace design and good combustion methods will be used.  However, with respect to CO emissions, the applicant has not provided compelling evidence to the Department that the proposed emission limits are commensurate with such control methods, particularly with the cogeneration units.  If the cogeneration units were subject to BACT, the Department would be inclined to establish limits around 0.1 lb/MMBtu, such as the New Jersey SOTA referenced in Section 6.1 above.  Since the cogeneration units are subject to MACT, the Department will establish the preliminary MACT Floor for New Sources (400 ppmvd @ 3% O2) as an appropriate limit.  For any 8-hour period during which a start-up or shutdown has occurred, an alternate limit of 1000 ppmvd (rolling) averaged over the applicable 8-hour period will apply.    

6.4.3 MERCURY (Hg)

The applicant has proposed an emission limit of 0.0041 lb/hr for the cogeneration boilers, which is based upon an emission factor of 5.4 x 10-6 lb/MMBtu.  Since the cogeneration units are subject to MACT, the Department will establish the preliminary MACT Floor for New Sources of 3.0 x 10-6 lb/MMBtu as the emission limit.  Carbon injection will be used as necessary to meet this standard.

 7.
EMISSION LIMIT SUMMARY ^ Describe compliance methods, example follows 
	Pollutant
	Cogeneration Boilers
	Package Boiler

	PM10
	0.026 lb/MMBtu - annual test
	See SO2 requirement – fuel sampling

	CO 
	400 ppmvd @ 3% O2 – 30 day rolling average
	200 ppmvd @ 3% O2 - initial test

	VOC
	0.06 lb/MMBtu – initial test
	0.03 lb/MMBtu - initial test

	Hg
	3.0E-6 lb/MMBtu – initial test 2 unit average 
	NA

	Pb
	0.09 lb/hr (PSD avoidance) – initial test 2 unit avg.
	NA

	Fl
	0.43 lb/hr (PSD avoidance) – initial test 2 unit avg.
	NA

	SO2 
	0.058/0.15 lb/MMBtu (12 mo. rolling /24-hour avg.)
	0.058 lb/MMBtu  - fuel sampling

	SAM
	0.0037 (annual) / 0.0184 lb/MMBtu (3-hour average)

(Initial test only for 3-hr standard; fuel sampling and compliance with SO2 standard by CEMS thereafter)
	0.0026 lb/MMBtu - initial test

	NOX 
	1.6 lb/MW-hr gross energy output - 30-day rolling average
	0.10/0.04 lb/MMBtu - annual test; 

0.12/0.06 lb/MMBtu  - 30-day rolling avg.

	HCl
	0.02 lb/MMBtu – annual test
	NA

	NH4 slip
	10 ppmvd (biomass) / 25 ppmvd (oil gas) annual test
	NA


Specific permit conditions shall further describe these limitations.  

8.
Source Impact Analysis

8.1
Description of Vicinity of Facility
The facility is located east of Pahokee, which is at the southeast corner of Lake Okeechobee, in northwest Palm Beach County.  Martin County is located to the north.  Pahokee has a population of nearly 6,000 people compared to the 1.1 million in Palm Beach County and 130,000 in Martin County.  Population centers in both Palm Beach and Martin counties are concentrated towards the east near the coast.  However, in Palm Beach County there is development towards the west throughout the entire county.  Despite this ongoing westward growth, cities in the extreme western part of the county, such as Pahokee, have experienced little if any growth in recent years.

The project site and almost all of the surrounding area is agricultural and primarily dedicated to sugar cultivation.  There are a number of canals that are used for flood control and field drainage.  The sugar cane processing season is roughly from April to November and involves open burning of mature cane fields, followed by cane harvesting, delivery to the mills and further processing to raw or refined sugar.  

8.2
Air Quality Monitoring in Palm Beach County

The following SO2, NOX, CO and Pb monitors in Palm Beach County were used as background monitors.  These are the closest monitors to the facility.  These monitoring sites are shown in Figure 8.


[image: image6.png]



Figure 8 – Palm Beach County Monitoring Network in Vicinity of Palm Beach Power

Measured SO2, NO2, CO and Pb ambient air quality is given in the following table.  The highest measured values are all much less than the respective National Ambient Air Quality Standards.  The average measurements are all much less than the respective standards.

1999-2001 PALM BEACH COUNTY AMBIENT AIR QUALITY

	Pollutant
	Site Location
	Averaging
Period
	Ambient Concentration

	
	City
	Site no.
	UTM
	
	1st High
	2nd High
	Mean
	Standard
	Units

	SO2
	South Bay
	099-2101
	17-2949.5N
	3-hour
	39
	23
	 
	1300a
	ug/m3

	 
	 
	 
	528.5E
	24-hour
	10
	8
	 
	260a
	ug/m3

	 
	 
	 
	 
	Annual
	 
	 
	5
	60b
	ug/m3

	NO2
	West Palm Bch
	099-1004
	17-2952.4N-
	Annual
	 
	 
	30
	100b
	ug/m3

	 
	 
	 
	589.5E
	 
	 
	 
	 
	 
	 

	CO
	West Palm Bch
	099-1004
	17-2952.4N-
	1-hour
	4
	4
	 
	35a
	ppm

	 
	 
	 
	589.5E
	8-hour
	3
	3
	 
	9a
	ppm

	Pb
	West Palm Bch
	099-0018
	17-2964.8-
	Quarterly
	
	
	0
	1.5
	ug/m3

	
	
	
	584.6E
	
	
	
	
	
	

	a - Not to be exceeded more than once per year.

	b - Arithmetic mean.


8.3
Air Quality Impact Analysis

8.3.1
Introduction

The proposed project will increase emissions of five pollutants at levels in excess of PSD significant amounts: NOX, SO2, F, Pb and SAM.  NOX and SO2 are criteria pollutants and have national and state ambient air quality standards (AAQS), PSD increments, significant impact levels, and de minimus monitoring levels defined for them.  Pb is a criteria pollutant and has only AAQS and a de minimus monitoring level defined for it.  F has only a de minimus monitoring level defined for it.  There are no applicable PSD increments, AAQS, significant impact levels, or de minimus monitoring levels for SAM; however, the BACT determination will set the emission limits for SAM and F.

The applicant’s initial NOX and SO2 significant air quality impact analyses for the cogeneration boilers operating alone predicted significant impacts only for SO2 in the Class II area in the vicinity of the project.  Therefore, further applicable AAQS and PSD increment impact analyses for SO2 only were required in the vicinity of the project.  However, since there will be a period of start-up testing when the cogeneration boilers will be running simultaneously with the existing sugar mill boilers during the crop season, significant impact analyses were done for this scenario for NOX, SO2, CO and PM10 emissions.  Significant impacts were predicted for NOX, SO2 and CO.  Therefore, further applicable AAQS and PSD increment impact analyses for NOX, SO2 and CO were required in the Class II area for this scenario.  Since there is no significant impact level for Pb, an AAQS analysis was also required for this pollutant for both scenarios.

The results of the SO2 AAQS and PSD Class II increment analyses for the simultaneous operations scenario showed predicted violations of the SO2 AAQS and PSD Class II increments.  This project did not significantly contribute to these predicted violations.  The Department identified U.S. Sugar Bryant as the significant contributor to these violations.  Therefore, as part of the permitting action for the PBPC boilers, U.S. Sugar Bryant submitted a permit application, which the Department finds acceptable, to lower the fuel sulfur content of their mill boilers to a maximum of 0.7%.  The applicant also provided SO2 modeling results, with the lowered emission rates as input, which showed that with the reduced emission rates from U.S. Sugar Bryant incorporated as part of this permit, the AAQS and PSD increments would be met during the simultaneous operations scenario.

The nearest PSD Class I area is the Everglades National Park (ENP) located about 119 km to the south.  The applicant’s PSD Class I air quality analysis showed no significant impacts for the cogeneration boilers when they are operated alone.  Therefore, a cumulative PSD Class I increment analysis was not required.  However, significant impacts were predicted for SO2 in the PSD Class I area with simultaneous operation; therefore an SO2 PSD increment analysis for the Class I area was required for this scenario.

Except for SO2, the maximum predicted impacts for all pollutants were below their respective de minimus ambient impact levels.  Therefore, pre-construction monitoring at the proposed site was not required for this project for CO, NOX and Pb.  Based on the preceding discussion, the air quality analyses required by the PSD regulations for this project were the following:

· Applicable Ambient Air Quality Standards (AAQS) and PSD increment analyses for NOX, SO2 CO and Pb in the Class II area in the vicinity of the project for the simultaneous operation scenario;

· Ambient Air Quality Standards (AAQS) and PSD increment analyses for SO2 in the Class II area in the vicinity of the project for the cogeneration boilers operating alone scenario;

· A PSD increment analysis in the PSD Class I area for SO2 for the simultaneous operation scenario;

· An analysis of impacts on soils, vegetation, visibility, and of growth-related air quality modeling impacts.

Based on these 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 more detailed discussion of the required analyses follows.

8.3.2
Ambient Monitoring Requirements

Preconstruction ambient air quality monitoring is required for all pollutants subject to PSD review unless otherwise exempted or satisfied.  The monitoring requirement may be satisfied by using existing representative monitoring data, if available.  An exemption to the monitoring requirement may be obtained if the maximum air quality impact resulting from the projected emissions increase, as determined by air quality modeling, is less than a pollutant-specific de minimus concentration.  In addition, if EPA has not established an acceptable monitoring method for the specific pollutant, monitoring may not be required.

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.  These “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.

The table below shows that only predicted SO2 impacts from the project are predicted to be above the de minimus levels.  Preconstruction ambient air quality monitoring is therefore required only for SO2.  Since monitoring data exist in the vicinity of the plant, using these data can satisfy the monitoring requirement.  SO2 “background” concentrations of 47, 13 and 5 ug/m3 for the 3, 24-hour and annual averaging times, respectively, were established from these data for use in the AAQS analysis required for SO2.  Determination of “background” concentrations for NO2, CO and Pb is necessary because applicable AAQS analyses are required for these pollutants.  All of these “background” concentrations were established from existing air quality data.  “Background” concentrations of 4,600 and 3,220 ug/m3 for the 1-hour and 8-hour averaging times, respectively, were established for CO.  A “background” concentration of 30 ug/m3 was established for the NO2 annual averaging time, and a value of zero was established for the Pb “background” concentration.  

Maximum Project Air Quality Impacts for Comparison to the De Minimis Ambient IMPACT Levels

	Pollutant
	Averaging

Time
	Max Predicted

Impact (ug/m3)
	De Minimus

Level (ug/m3)
	Impact Greater

Than De Minimus?

	PM10
	24-hour
	5
	10
	NO

	NO2
	Annual
	2
	14
	NO

	SO2
	24-hour
	19
	13
	YES

	CO
	8-hour
	560
	575
	NO

	Fl
	24-hour
	0.06
	0.25
	NO

	Pb
	3-month
	0.004
	0.1
	NO


8.3.3
Models and Meteorological Data Used in the Air Quality Analysis
PSD Class II Area

The EPA-approved Industrial Source Complex Short-Term (ISCST3) dispersion model was used to evaluate the pollutant emissions from the proposed project in the surrounding Class II Area.  This model determines ground-level concentrations of inert gases or small particles emitted into the atmosphere by point, area, and volume sources.  It incorporates elements for plume rise, transport by the mean wind, Gaussian dispersion, and pollutant removal mechanisms such as deposition.  The ISCST3 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.  Direction‑specific downwash parameters were used for all sources for which downwash was considered.  The stacks associated with this project all satisfied the good engineering practice (GEP) stack height criteria. 

Meteorological data used in the ISCST3 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 (surface and upper air data).  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.

PSD Class I Area

Since the PSD Class I ENP 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 and two Air Quality Related Values (AQRVs), regional haze and deposition of sulfur and nitrogen compounds.  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.  For this project, CALPUFF was used with the South Florida CALMET wind field for the year 1990.

8.3.4
Significant Impact Analyses

In order to determine whether there are predicted significant impacts from the project, the applicant conducts modeling using only the proposed project's emissions changes.  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 are predicted in the vicinity of the facility or in the PSD Class I area, the ENP.  If no significant impacts are shown, the applicant is exempted from doing any further modeling.  If this modeling shows significant impacts, additional modeling which includes the emissions from surrounding facilities is required to determine the project’s impacts on the existing air quality and any applicable AAQS or PSD increments

The significant impact modeling analyses for the proposed PBPC project evaluated the two worst-case operational scenarios: operation of the PBPC facility with only the cogeneration boilers, which will occur after the permanent shutdown of the Osceola Farms sugar mill boilers; and simultaneous operation of the PBPC facility and the Osceola Farms sugar mill boilers during the crop season.  This latter scenario is temporary and could occur up to 120 days over an eighteen month time period after initial startup of the facility.  There are two cases of operation during the cogeneration only scenario, one for the crop season and one for the off-crop season.  There are several cases of operation for the simultaneous scenario.  In addition CO and PM10 impacts were also evaluated for the simultaneous operation scenario since these would be PSD significant pollutants if this scenario were permanent.

The receptor grids for use in the Class II area were polar grids comprised of 36 radials, spaced at 10-degree intervals (576 receptors).  They began at the plant property and extended out to 35 km.  An additional 182 Cartesian grid receptors, spaced at 100 meters, were used to predict impacts along the fence line areas.  In addition at the off-property areas between the fence line and the innermost ring distance of 4.0 km, 67 discrete polar receptors were used, spaced at 10-degree intervals and at distances of 1.2, 1.5, 2.0 and 3.0 from the origin.

For the ENP Class I area, concentrations were predicted at 126 discrete receptors located along the border of the ENP PSD Class I area.

The tables below show the results of the significant impact modeling for the Class II and Class I areas for the two scenarios:

Maximum Project Air Quality Impacts FROM THE Cogeneration boilers alone for Comparison to the PSD Class II Significant Impact Levels

	Pollutant
	Averaging Time
	Max Predicted

Impact (ug/m3)
	Significant

Impact Level (ug/m3)
	Significant Impact?

	SO2

	Annual

24-Hour

3-Hour
	0.14

19

86
	1

5

25
	NO

YES

YES

	NOX
	Annual
	0.5
	1
	NO


Maximum Project Air Quality Impacts FROM simultaneous operation of the Cogeneration boilers and existing mills
for Comparison to the PSD Class II Significant Impact Levels

	Pollutant
	Averaging Time
	Max Predicted

Impact (ug/m3)
	Significant

Impact Level (ug/m3)
	Significant Impact?

	SO2

	Annual

24-Hour

3-Hour
	1.01

16

67
	1

5

25
	YES

YES

YES

	NOX
	Annual
	2.3
	1
	YES

	PM10

	Annual

24-Hour
	0.6

4.8
	1

5
	NO

NO

	CO
	8-Hour

1-Hour
	560

2025
	500

2000
	YES

YES


A significant impact was predicted in the Class II area in the vicinity of the project for only the short-term SO2 averaging times when the cogeneration boilers are operating alone.  The applicant was exempted from further modeling for the SO2 annual averaging time and for NOX.  When the cogeneration boilers are operating simultaneously with the existing mill boilers, significant impacts were predicted for all three SO2 averaging times, for both CO averaging times, and for NOX.  Therefore, further applicable SO2, CO and NOX AAQS and PSD increment analyses in the vicinity of the facility were required for this project.  PM10 was exempted from further modeling.

In the Class I area, there were no predicted significant impacts for the scenario of the cogeneration boilers operating alone.  However, for the simultaneous operation scenario maximum predicted SO2 impacts for the 24-hour and 3-hour averaging times exceeded the EPA Class I Significant Impact Levels.  Further modeling in the Class I area was required for SO2 for this scenario.

Maximum Project Air Quality Impacts FROM THE Cogeneration boilers alone COMPARED WITH PSD Class I Significant Impact Levels (ENP)

	Pollutant
	Averaging 

Time
	Max. Predicted

Impact at Class I Area (ug/m3)
	Class I

Significant Impact

Level (ug/m3)
	Significant 

Impact?

	NOX
	Annual
	0.0012
	0.1
	NO

	
	Annual
	0.004
	0.1
	NO

	SO2
	24-hour
	0.17
	0.2
	NO

	
	3-hour
	0.98
	1
	NO


Maximum Project Air Quality Impacts FROM simultaneous operation of the Cogeneration boilers and the exisTing mill boilers COMPARED WITH PSD Class I Significant Impact Levels (ENP)

	Pollutant
	Averaging 

Time
	Max. Predicted

Impact at Class I Area (ug/m3)
	Class I

Significant Impact

Level (ug/m3)
	Significant 

Impact?

	NOX
	Annual
	0.004
	0.1
	NO

	
	Annual
	0.01
	0.1
	NO

	SO2
	24-hour
	0.43
	0.2
	YES

	
	3-hour
	1.65
	1
	YES

	PM10
	Annual
	0.002
	0.2
	NO

	
	24-hour
	0.08
	0.3
	NO


8.3.5
AAQS and PSD Analyses-PSD Class II Area in the Vicinity of the Project

The applicant performed the required AAQS and PSD increment modeling for the Class II area in the vicinity of the project.  The results of this modeling are presented in the applicable sections below.  As shown in these sections there were predicted violations of the annual and 24-hour AAQS and PSD Class II increments for the simultaneous operations scenario.  The applicant did further analyses which showed that the project did not significantly contribute to any predicted violation of an AAQS or PSD increment during this scenario.  

Even though the project’s emissions do not significantly contribute to any predicted violation, the Department has identified the source that is predicted to significantly contribute to these violations and is taking measures with this permit to correct these predicted violations.  US Sugar Bryant submitted a permit application to reduce the maximum permitted sulfur content of the fuel oil fired in their mill boilers to 0.7 %.  Their permit request is approved as part of this permitting action.  Furthermore, as part of this permit request, the applicant and U. S. Sugar Bryant submitted additional SO2 AAQS and PSD increment modeling with the mill emissions from U. S. Sugar Bryant based on the reduced rates.  This modeling, which is also summarized in the sections below shows that AAQS and PSD increment impacts with the reduced Bryant emission rates are below the respective standards or increments.

AAQS Analysis

For pollutants subject to an AAQS review, the total impact on ambient air quality is obtained by adding "background" concentrations to the maximum modeled concentrations for each pollutant and averaging time.  The maximum modeled concentrations are based on the maximum allowable emissions from facility sources and all other sources in the vicinity of the facility.  These "background" concentrations take into account all sources of a particular pollutant that are not explicitly modeled.  The results of the significant impact analyses dictated further modeling of SO2 emissions for the cogeneration boilers operating alone scenario; and SO2, NOX and CO emissions for the simultaneous operations scenario.  An AAQS analysis was required for Pb for both scenarios.  The results are shown in the first two tables below.  As discussed above because there were predicted violations of the SO2 AAQS for the simultaneous operations scenario, additional SO2 modeling was submitted by the applicant and by U.S. Sugar Bryant.  The results of this modeling, which are presented in the third table below, show that with reduced emissions from U. S. Sugar Bryant mills, no AAQS were predicted to be violated.

AMBIENT AIR QUALITY IMPACTS-Cogeneration boilers operating alone

	Pollutant
	Averaging Time
	Major Sources Impact

(ug/m3)
	Background Conc.

(ug/m3)
	Total

Impact

(ug/m3)
	Total 

Impact

Greater Than AAQS?
	Florida

AAQS

(ug/m3)



	SO2
	Annual
	38
	5
	43
	NO
	60

	
	24-hour
	153
	13
	166
	NO
	260

	
	3-hour
	443
	47
	490
	NO
	1300

	Pb
	Quarterly
	.004
	0
	.004
	NO
	1.5


AMBIENT AIR QUALITY IMPACTS-simultaneous operation of cogeneration boilers and existing mills

	Pollutant
	Averaging Time
	Major Sources Impact

(ug/m3)
	Background Conc.

(ug/m3)
	Total

Impact

(ug/m3)
	Total 

Impact

Greater Than AAQS?
	Florida

AAQS

(ug/m3)



	
	Annual
	100
	5
	105
	YES
	60

	SO2
	24-hour
	422
	13
	435
	YES
	260

	
	3-hour
	725
	47
	772
	NO
	1300

	NO2
	Annual
	41
	30
	71
	NO
	100

	CO
	8-hour
	6,772
	3,220
	9,992
	NO
	10,000

	
	1-hour
	33,822
	4,600
	38,422
	NO
	40,000

	Pb
	Quarterly
	0.006
	0
	0.006
	NO
	1.5


AMBIENT AIR QUALITY IMPACTS-simultaneous operation of cogeneration boilers and existing mills and USSB boilers with maximum fuel sulfur content of 0.7%

	Pollutant
	Averaging Time
	Major Sources Impact

(ug/m3)
	Background Conc.

(ug/m3)
	Total

Impact

(ug/m3)
	Total 

Impact

Greater Than AAQS?
	Florida

AAQS

(ug/m3)



	
	Annual
	27
	5
	32
	NO
	60

	SO2
	24-hour
	221
	13
	234
	NO
	260

	
	3-hour
	913
	47
	960
	NO
	1300


PSD Class II Increment Analysis

The PSD increment represents the amount that new sources in an area may increase ambient ground level concentrations of a pollutant from a baseline concentration, which was established in 1977 for SO2 (the baseline year was 1975 for existing major sources of SO2) and 1988 for NO2 (the baseline year was 1988 for existing major sources of NO2).  The results of the significant impact analyses dictated further modeling of SO2 emissions for the cogeneration boilers operating alone scenario, and SO2 and NO2 emissions for the simultaneous operations scenario.  The maximum PSD Class II area impacts from this project and all other increment-consuming sources in the vicinity of the facility for these two scenarios are shown in the first two tables.  The two tables below show that the maximum predicted impacts are less than the allowable Class II SO2 increments for the cogeneration scenario, and are greater than the allowable annual and 24-hour Class II SO2 increments for the simultaneous operation scenario.  As discussed above because there were predicted violations of the SO2 PSD Class II increments for the simultaneous operations scenario, additional SO2 modeling was submitted by the applicant and by U.S. Sugar Bryant.  The results of this modeling, which are presented in the third table below, show that with reduced emissions from U. S. Sugar Bryant mills, no PSD increment violations were predicted.

psd class iI increment analysis-Cogeneration Boilers Operating Alone

	Pollutant
	Averaging

Time
	Maximum

Predicted Impact (µg/m3)
	Impact Greater

Than Allowable

Increment?
	Allowable

Increment

(µg/m3)

	
	Annual
	9
	NO
	20

	SO2
	24-hour
	71
	NO
	91

	
	3-hour
	219
	NO
	512


psd class iI increment analysis- simultaneous operation of cogeneration boilers and existing mills

	Pollutant
	Averaging

Time
	Maximum

Predicted Impact (µg/m3)
	Impact Greater

Than Allowable

Increment?
	Allowable

Increment

(µg/m3)

	
	Annual
	41
	YES
	20

	SO2
	24-hour
	198
	YES
	91

	
	3-hour
	432
	NO
	512

	NO2
	Annual
	23
	NO
	25


psd class iI increment analysis- simultaneous operation of cogeneration boilers and existing mills and USSB boilers with maximum fuel sulfur content of 0.7%

	Pollutant
	Averaging

Time
	Maximum

Predicted Impact (µg/m3)
	Impact Greater

Than Allowable

Increment?
	Allowable

Increment

(µg/m3)

	
	Annual
	1
	NO
	20

	SO2
	24-hour
	36
	NO
	91

	
	3-hour
	300
	NO
	512


8.3.6
Multi-source PSD Class I Increment Analysis for SO2
The maximum predicted 24 and 3-hour SO2 PSD Class I area impacts from this project and all other increment-consuming sources in the vicinity of the ENP are shown in the following table for the simultaneous operations scenario.  The table shows that the maximum predicted impacts are less than the allowable Class I SO2 increments in the ENP.

psd class i increment analysis simultaneous operation – ENP

	Pollutant
	Averaging

Time
	Maximum

Predicted Impact (µg/m3)
	Impact Greater

Than Allowable

Increment?
	Allowable

Increment

(µg/m3)

	SO2
	24-hr
	4
	NO
	5

	
	3-hr
	19
	NO
	25


8.3.7
Additional Impacts Analysis

Impact on Soils, Vegetation, And Wildlife

The maximum ground-level concentrations predicted to occur due to PM10, SO2, NOX, CO and Pb emissions as a result of the project, including all other nearby sources, will be below the associated AAQS and applicable PSD increments.  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.  The applicant did an air quality related values (AQRV) analysis for the Class I ENP area.  As part of this analysis total sulfur and nitrogen deposition rates were predicted.  No significant impacts on this area are expected.

Impact On Visibility and Regional Haze

A regional haze analysis using the long-range transport model CALPUFF was done for the ENP Class I area.  No adverse impacts were predicted.

Growth-Related Air Quality Impacts

Since the PBPC boilers are existing boilers that have been shutdown, and most of the equipment needed for operation has already been constructed, there should only be a small temporary increase in the number of workers at the site.  There will also be an increase in the number of permanent employees (approximately forty) as a result of the project.  However, this will have a very small impact on the surrounding community, as many of these workers will come from Osceola Farms Company.

9.
Conclusion

Based on the foregoing technical evaluation of the application, additional information submitted by the applicant and other available information, the Department has made a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations.

Cleveland G. Holladay, Meteorologist

Michael P. Halpin, Professional Engineer      


Department of Environmental Protection, Bureau of Air Regulation

2600 Blair Stone Road

Tallahassee, Florida 32399-2400 
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