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1.  General Project INFORMATION

Facility Description and Location

The applicant, Florida Power & Light Company, operates an existing oil and gas-fired power plant, which consists of two residual fuel oil and natural gas-fueled 440 MW fossil fuel steam electrical generators (Units 1 and 2), five fuel oil-fired black start 2.75 MW diesel peaking generators supporting Units 1 and 2, a natural gas-fueled 1,150 MW combined cycle unit (Unit 5), and associated equipment.  The Standard Industrial Classification (SIC) code for this type of plant is SIC No. 4911.  The facility is located at 9700 SW 344 Street, in Homestead, Miami-Dade County.  The UTM coordinates are Zone 17, 567.4 km East and 2,813.5 km North.
Regulatory Categories

This project is subject to the applicable environmental laws in Section 403 of the Florida Statutes (F.S.).  The Florida Statutes authorize the Department of Environmental Protection (Department) to establish rules regarding air quality in the Florida Administrative Code (F.A.C.).  The facility is classified according to the following major regulatory categories.

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

· The facility operates units subject to the acid rain provisions of the Clean Air Act.

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

· The facility is a major stationary source pursuant to Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
· The facility operates BART-eligible units subject to Rule 62-296.340, F.A.C.
Project Description

Florida Power & Light Company submitted an application to satisfy the requirements of Rule 62-296.340 (BART), F.A.C., which addresses the following BART-eligible emissions units.
	ID No.
	Description

	-001
	Fossil Fuel Steam Generator Unit 1

	-002
	Fossil Fuel Steam Generator Unit 2


This Technical Evaluation and Preliminary Determination details the project, provides the top-down BART analysis, and identifies the preliminary BART determinations.
Processing Schedule

1/31/07
Department received the BART application for an air pollution construction permit.

2/26/07
Department requested additional information.

5/7/07
Department received additional information.  Application remained incomplete.

5/16/07
Department sent letter granting additional time to respond.

6/6/07
Department requested additional information.

7/6/07
Department received additional information; application remained incomplete.

8/3/07
Department requested additional information.

9/13/07
Department received additional information; application remained incomplete.

10/13/07
Department requested additional information.
12/3/07
Department received waiver of permit processing clock.

1/31/08
Department received additional information and extension of processing clock waiver.

2/28/08
Department received revised application for a BART permit, application deemed complete.
5/23/08
Draft permit issued, Public Notice never published.
10/17/08
Prior draft permit withdrawn and revised draft permit issued.
11/4/08
Meeting at DEP with FPL.

11/14/08
Additional information received.

2/9/09
Meeting at DEP with FPL.

2/13/09
Additional information received.
3/2/09
Prior revised draft permit withdrawn and new revised draft permit issued.

2.  Applicable BART Regulations

Regulatory Authority
This project is subject to the applicable regulatory requirements in the following Chapters of the F.A.C.:  62-4 (Permitting Requirements); 62-204 (Ambient Air Quality Requirements, PSD Increments, and Federal Regulations Adopted by Reference); 62-210 (Permits Required, Public Notice, Reports, Stack Height Policy, Circumvention, Excess Emissions, and Forms); 62-212 (Preconstruction Review, PSD Review and Best available Control Technology (BACT); 62-296 (Emission Limiting Standards); and 62-297 (Test Methods and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures).  It is also subject to the applicable provisions in Title 40 of the Code of Federal Regulations (CFR) as adopted in Chapter 62-204 and 62-296, F.A.C.
Specifically, this project is subject to Rule 62-296.340 (BART), F.A.C. for determining and applying the Best Available Retrofit Technology for each BART-eligible source as defined in 40 CFR 51.301.  The Department previously identified all BART-eligible sources through a series of notifications, workshops, and rule making efforts.  The state rule implements the federal provisions of Appendix Y in 40 CFR Part 51, “Guidelines for BART Determinations under the Regional Haze Rule”.
Affected Pollutants

In accordance with Appendix Y in 40 CFR 51, the affected visibility-impairing pollutants include the following:  nitrogen oxides, particulate matter, and sulfur dioxide.  For electric utilities subject to CAIR, only particulate matter is subject to BART review.  With respect to particulate emissions, Rule 62-210.200, F.A.C. defines PM as, “… all finely divided solid or liquid material, other than uncombined water, emitted to the atmosphere as measured by applicable reference methods, or an equivalent or alternative method …”  Particulate matter with an aerodynamic diameter less than or equal to a nominal 10 micrometers is defined as PM10 and particulate matter with an aerodynamic diameter less than or equal to a nominal 2.5 micrometers is defined as PM2.5.  Emissions of PM, PM10 and PM2.5 are all regulated pollutants.  For the existing emissions units and air pollution control equipment, the control strategy specified in the BART determinations directly reduces PM emissions, which serves as a surrogate to also reduce PM10 and PM2.5 emissions.
BART Definition
Pursuant to 40 CFR 51.301, Best Available Retrofit Technology (BART) means, “… an emission limitation based on the degree of reduction achievable through the application of the best system of continuous emission reduction for each pollutant which is emitted by ... [a BART-eligible source].  The emission limitation must be established, on a case-by case basis, taking into consideration the technology available, the costs of compliance, the energy and non-air quality environmental impacts of compliance, any pollution control equipment in use or in existence at the source, the remaining useful life of the source, and the degree of improvement in visibility which may reasonably be anticipated to result from the use of such technology.”  In accordance with Rule 62-296.340(3), F.A.C., the Department shall determine BART for each affected source in an air construction permit.
BART Analysis Procedure
There are five basic steps in the case-by-case BART analysis:
Step 1.
Identify all available retrofit control technologies.  A comprehensive list of available technologies for analysis must be identified that includes the most stringent option and a reasonable set of available options.  It is not necessary to list all permutations of available control levels that exist for a given technology.  The list is complete if it includes the maximum level of control each technology is capable of achieving.  
Step 2.
Eliminate technically infeasible options.  Control technologies are technically feasible if either (1) they have been installed and operated successfully for the type of source under review under similar conditions, or (2) the technology could be applied to the source under review.  “Availability” and “applicability” are two key concepts in determining whether a technology could be applied.  A technology is considered “available” if the source owner may obtain it through commercial channels, or it is otherwise available within the common sense meaning of the term.  An available technology is “applicable” if it can reasonably be installed and operated on the source type under consideration.  A technology that is available and applicable is technically feasible.  
Step 3.
Evaluate control effectiveness of remaining control technologies.  There are two key issues in this process, including (1) expressing the degree of control in consistent terms to ensure an “apples-to-apples” comparison of emissions performance levels among options, and (2) giving appropriate treatment and consideration of control techniques that can operate over a wide range of emission performance levels.
Step 4.
Evaluate the impacts and document the results.  The evaluation will consider the costs of compliance, energy impacts, non-air quality environmental impacts, and remaining useful life.
Step 5.
Evaluate visibility impacts.  Use CALPUFF or other appropriate dispersion model to determine the visibility improvement expected at a Class I area from the potential BART control technology applied to the source.  Note that if the most stringent BART control option available is selected, it is not necessary to conduct an air quality modeling analysis for the purpose of determining its visibility impacts.

BART Determination:  In making a final BART determination, the following will be considered:  (1) technically feasible options; (2) the average and incremental costs of each option; (3) the energy and non-air quality environmental impacts of each option; (4) the remaining useful life; and (5) the modeled visibility impacts.  A justification for selecting a technology as the “best” level of control must be provided and include an explanation of these factors that led to the BART determination.  When a BART determination is made for two regulated pollutants on the same source, if the result is two different BART technologies that do not work well together, it may be reasonable to substitute a different technology or combination of technologies.

3.  Units 1 and 2 – BART Determination
This section provides the control technology review and BART determination for the following emissions units.
	ID No.
	Emission Unit Description

	-001
	Unit 1 is a 4,000 MMBtu/hr fuel oil-fired boiler (4,150 MMBtu/hr when firing natural gas).

	-002
	Unit 2 is a 4,000 MMBtu/hr fuel oil-fired boiler (4,150 MMBtu/hr when firing natural gas).


PM Control Technology Review
Particulate matter is emitted from the stacks of Units 1 and 2 as a result of the firing of fuel oil and natural gas to generate electricity.  Each unit is equipped with low excess air burners and Universal Oil Products (UOP) Air Correction Division multi-cyclones with reinjection.  The multi-cyclones consist of two tubular mechanical dust collectors with 695 tubes per collector.
Step 1.  Identify all available retrofit control technologies. 

The available retrofit control technologies for these boilers include the following:

· Add wet scrubbers following the existing multi-cyclones.

· Add electrostatic precipitators (ESP) following the existing multi-cyclones.
· Add baghouses following the existing multi-cyclones.
· Replace the existing multi-cyclones with new state-of-the-art multi-cyclones.
Step 2.  Eliminate technically infeasible options.

Baghouses and ESP are generally recognized as the top controls with removal efficiencies greater than 99%.  Although feasible, wet scrubbers have not demonstrated equivalent levels of control for PM.  Also, baghouses do not appear to be a good choice either, since tests conducted by FPL at the Sanford plant found that particles generated from the combustion of oil-based fuels caused considerable plugging of bags in pilot scale tests.
Step 3.  Evaluate control effectiveness of remaining control technologies.
Based on information submitted by the applicant, which includes proposals provided by air pollution control device vendors, the effectiveness of the potential control techniques and available options are as follows:
Units 1 & 2:  4,000 MMBtu/hour each:
	Control Technology
Options
	Continuously Achievable
Emission Rate
	Emissions From Both Units
tons/year 
	Potential Reduction
tons/year
	Percent
Reduction*

	Existing Multi-cyclones 
	0.1 lb/MMBtu
	1,795 *
	0
	0

	New ESP 
	0.03 lb/MMBtu
	539
	1,257
	70%

	Multi-cyclone upgrade
	0.070 lb/MMBtu
	1,257
	539
	30%


* Baseline / Historical Maximum
Step 4.  Evaluate the impacts of the remaining technologies and document the results.

Based on information submitted by the applicant (assuming a 20-year useful life and 7% annual interest rate), the following is a summary of the expected costs associated with the proposed control options:
	Control Options
	Unit 1
	Unit 2

	
	Annualized Cost
	$/ton Removed
	Annualized Cost
	$/ton Removed

	New ESP (0.030 lb/MMBtu)
	$6,676,195
	10,623
	$6,676,195
	10,623

	Multi-cyclone upgrade & Reduced Fuel sulfur %
	$961,552
	3,568
	$961,552
	3,568


It should be noted that the estimated cost does not include any changes in construction associated with the close proximity of the nuclear units (i.e., Turkey Point Units 3 and 4).  According to the applicant: 

· the location of the ESP construction for Units 1 and 2 would increase security requirements and potentially require approval from the Nuclear Regulatory Commission.  
· the energy required to operate two ESPs would be about 4,370 MW-hr per year for both units, or about 0.13 percent of gross generation.  
· ash collected by the ESP would require landfilling if it could not be recycled.  
· it is estimated that 1,257 tons of ash would be generated from the ESPs requiring about 50 truck trips per year to remove it from the site.  
· FPL has no plans to shut down either unit in the near future.  However, Units 1 and 2 are typically operated as cycling units rather than base-loaded units.
Step 5.  Evaluate visibility impacts.

The CALPUFF modeling system (CALPUFF Version 5.756) was used to predict the maximum visibility impairment at the only PSD Class I area within 300 kilometers (km) of Florida Power and Light Turkey Point Power Plant.  The nearest PSD Class I area is the Everglades National Park (ENP), which is located approximately 21 km from the facility.  The CALPUFF modeling analysis followed the Visibility Improvement State and Tribal Association of the Southeast (VISTAS) common protocol, Version 3.2.  The Department provided the applicant with 4 km “CALPUFF-ready” CALMET meteorological data.  Class I receptor locations were obtained from the National Park Service (NPS) and a Lambert Conformal Conic (LCC) coordinate system was used.  

Maximum visibility impacts are based on the predicted 24-hour visibility impairment values for 2001 to 2003, the 8th highest (98th percentile) for each year.  These values are compared with a threshold of 0.5 deciview (dv).  A dv is a standard visibility index.  The Interagency Monitoring of Protected Visual Environments (IMPROVE) states that the dv scale is linear to humanly-perceived changes in visual air quality.  For example, a dv near zero is considered a “pristine” atmosphere.  Deciviews increase with visibility impairment.

Turkey Point has two BART-eligible sources for particulate matter.  These sources are Units 1 and 2, which are oil and gas-fired conventional stream 400 megawatt (MW) units.  The visibility impact from the existing two units is greater than 0.5 dv therefore, the two units contribute to visibility impairment at the ENP and a BART determination is required.  
The initial BART determination analysis predicted visibility improvement with the addition of ESP’s to both Units 1 and 2.  Initial emission rates were determined from stack test data and AP-42 emission factors to reflect the maximum 24-hour average normal operation.  Emissions were speciated into six particulate species with regards to specific size categories and modeled.  Results of this initial modeling predicted a visibility improvement of 0.1 dv.    

Subsequent modeling followed as part of a revised BART determination analysis.  This analysis does not include ESP’s as BART and the initial modeling results with ESP’s are not comparable with this subsequent modeling due to differences in initial emission rates, although the emissions were speciated in the same matter.  

The subsequent BART determination analysis predicted visibility improvement based on particulate matter and percent sulfur fuel content.  Base case emission rates for this modeling analysis were based on an emission rate of 0.1 lb/MMBtu with a sulfur fuel content of 1% or the allowable emission rates for Units 1 and 2.  The base case was then compared to the proposed BART determination of 0.07 lb PM/MMBtu and a sulfur content of 0.7 percent.  Further, modeling was done to show further reductions of particular matter with a fuel additive program (0.05 lb/MMBtu).  The results of these analyses are shown in the table below.

	Control Technology
	PM Emission Rate
	Sulfur Fuel Content
	8th highest impairment

(2001)
	8th highest impairment

(2002)
	8th highest impairment

(2003)

	Existing Base Case
	0.1 lb/MMBtu
	1%
	2.2 dv
	1.8 dv
	1.9 dv

	Multi-Cyclones
	0.7 lb/MMBtu
	0.7%
	1.6 dv
	1.3 dv
	1.4 dv

	Fuel Additive Program
	0.5 lb/MMBtu
	0.7%
	1.3 dv
	1.1 dv
	1.2 dv


The results predict a 29 and 41 percent visibility benefit for the proposed sulfur reduction and PM reductions of 0.7 and 0.5 lb/MMBtu respectively.  

Preliminary PM BART Determination

The purpose of the BART regulations is to reduce regional haze by requiring air pollution emitting facilities to reduce the amount of visibility-impairing pollutants that are emitted.  For many sources, this will require the installation of new control devices.  Other sources may be able to reduce emissions by upgrading existing pollution control equipment.  For comparison, units subject to the revisions to NSPS Subpart Da, for units constructed, reconstructed or modified after February 28, 2005, must meet a PM standard of 0.015 lb/MMBtu.  The BART analysis for the Turkey Point project shows that a guarantee to meet an emissions standard of 0.015 lb/MMBtu appears to be quite difficult to receive from the ESP vendors.  The guarantee for this project was only for 0.03 lb/MMBtu and that was at a cost of over $10,000 per ton of PM removed.  In addition, that only provides a visibility improvement of 0.1 dv.   
Based on the high cost for such a small improvement in visibility, the company claims it is economically inappropriate to add an ESP to Units 1 and 2.  As an alternative emission reduction strategy, the company has proposed the use of low sulfur (0.7 percent) residual oil (current limit is for 1% sulfur oil) and a reduction in the PM limit from the current allowable emission rate of 0.1 lb/MMBtu down to 0.07 lb/MMBtu, which is achievable with the installation of new state-of-the-art multi-cyclones.  At a comparative cost of less than $3,600/ton of PM removed, this option is considered economically appropriate and will produce a larger visibility improvement of 0.6 dv (i.e., 29 percent reduction in visibility impacts from base case).  The company is also proposing to research the viability of implementing a fuel additive program with the goal of further reducing PM emissions down to 0.05 lb/MMBtu, which could provide an additional 0.27 dv visibility improvement (i.e., 41 percent reduction in visibility impacts from base case) when combined with the 30% decrease in fuel sulfur.  
The addition of ESPs for these units would appear to be the logical choice to satisfy the BART requirements for emissions of PM.  However, considering the large cost per ton of PM removed and the very small improvement in modeled visibility impacts, it is reasonable to consider FPL’s proposed alternative.  Reducing the amount of sulfur in the fuel by 30%, in addition to the possibility of an eventual 50% reduction in the allowable PM emissions rate, leads to a much greater improvement in modeled visibility impacts at about a third of the cost.  The Department believes that this is a reasonable alternative that better serves the overall intent of the BART regulations.  However, it should be noted that this proposal to provide sulfur reductions now instead of spending more money to control PM emissions to an even lower rate, will in no way effect the Department’s ability to address further sulfur reductions and/or SO2 controls during the implementation of the Reasonable Progress Control Technology (RPCT) requirements contained in Rule 62-296.341, F.A.C.  The RPCT rule requires that a proposal and air construction permit application be submitted to the Department by January 31, 2012.
To satisfy the requirements of BART, the draft permit includes the following primary requirements:
· As soon as practicable, but not later than December 31, 2013, the permittee shall replace the existing multi-cyclones on Units 1 and 2 with new state-of-the-art multi-cyclones.

· The permittee shall conduct a study of fuel additives designed to reduce the formation of PM and/or improve the collection efficiency of the PM emissions in the multi-cyclones.  Included with this study is the authorization to inject different types of fuel additives and to perform stack tests to demonstrate the results.  Not later than December 31, 2010, the permittee shall submit a report to the Permitting Authority describing the potential benefits of each of the different fuel additives tested and making a recommendation as to which additives should be used, (if any), in order to reduce PM emissions to the applicant proposed limit of 0.05 lb/MMBtu. .  
· As soon as practicable, but not later than December 31, 2013, the sulfur content of the fuel oil fired in Units 1 and 2 shall not exceed 0.7%, by weight.  SO2 emissions from Units 1 and 2 shall not exceed 0.77 lb/MMBtu on a 3-hour rolling average.
· As soon as practicable, but not later than December 31, 2013, the PM emissions from Units 1 and 2 shall not exceed 0.07 lb/MMBtu (3-hour average).  Based on the results of the fuel additive tests and the information contained in the report, the Applicant will make a recommendation as to which additive(s) shall be used (if any) in order to reduce the PM emissions to the goal of 0.05 lb/MMBtu.
· As soon as practicable, but not later than December 31, 2013, the PM emissions from Units 1 and 2 due to soot blowing and load change operations shall not exceed an average of 0.2 pound per million Btu heat input during the 3 hours in any 24-hour period of excess emissions allowed for boiler cleaning (soot blowing) and load change. 

· As soon as practicable, but not later than December 31, 2013, the visible emissions (VE) from Units 1 and 2 shall not exceed 20% opacity, based on a 12-month rolling average of all valid 6-minute opacity readings as recorded by the COMS.  Authorized excess emissions during periods of malfunction shall be excluded.  In calculating the 12-month rolling opacity average, the permittee may exclude up to one percent of the total number of 6-minute averages over the relevant 12-month period.  
· During each federal fiscal year (October 1st to September 30th), the permittee shall conduct tests on Units 1 and 2 to demonstrate compliance with the BART standards for particulate matter and sulfur dioxide.  Initial compliance tests for PM and sulfur dioxide shall be conducted during federal fiscal year 2012/2013 and a test report demonstrating compliance with the new BART standards shall be submitted before October 1, 2013.  Emissions of SO2 shall be determined continuously with data from the existing continuous emissions monitoring systems (CEMS).  Information obtained during the annual CEMS Relative Accuracy Test Audit (RATA) may be used to satisfy the testing requirements for SO2.  Compliance with the 20% rolling 12-month average opacity limit shall be calculated and recorded on site by the 15th of each month, based on the arithmetic average of all 6-minute readings documented by the COMS during the previous 12 calendar months, excluding allowable periods of documented excess emissions as the result of a malfunction.  If necessary to demonstrate compliance with the 20% average, up to 1% of the total number of 6-minute averages over the previous 12-month period may also be excluded.  A summary of these calculations shall be provided with the semi-annual monitoring reports, which are required by the Title V permit.
· As an alternative to the new BART SO2 and PM limits, not later than 12/31/2011, FPL may submit an application requesting to either:  repower Units 1 and 2 with natural gas-fired combustion turbines, burn only natural gas in units 1 and 2 and meet a PM emissions limit of 0.05 lb/MMBtu, or permanently shut down Units 1 and 2.

· In the event that CAIR is vacated by the ﻞral courts, the Department reserves the right to require the submission of a BART application for SO2 and NOX within 60 days of notification by the Department.  Nothing herein shall constitute a BART determination for SO2 or NOX nor affect the Department’s obligations to address Reasonable Further Progress at this facility.
· Unless otherwise specified by this permit, the permittee shall continue to comply with all specific conditions of the current Title V air operation permit.  

· Provide proper notifications and stack test reports.

4.  Preliminary Determination

The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations regarding BART as conditioned by the draft permit.  This determination is based on a technical review of the complete application, all available information, reasonable assurances provided by the applicant, and the conditions specified in the draft permit.  This determination is a case-by-case determination based solely on the facts and circumstances relating to this application and is not a precedent for any other project.  Jonathan Holtom, P.E., is the project engineer responsible for reviewing the application and drafting the permit.  Deborah Nelson is the project meteorologist responsible for reviewing the modeling analysis for visibility.
