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1.  General Project INFORMATION

Facility Description and Location

The applicant, Progress Energy Florida, operates an existing coal-fired power plant, which consists of four coal-fired fossil fuel steam generating (FFSG) units and associated equipment.  The Standard Industrial Classification (SIC) code for this type of plant is SIC No. 4911.  The facility is located on Power Line Road, West of U.S. Highway 19, in Crystal River, Citrus County.  The UTM coordinates are Zone 17, 334.3 km East and 3204.5 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 does operate 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

Progress Energy Florida 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.

2/27/07
Department sent request for additional information (RAI).
5/16/07
Department sent letter granting additional time to respond.

6/27/07
Department received additional information.  Application remained incomplete.

7/27/07
Department sent 2nd RAI.

8/29/07
Department received additional information; application complete.
11/21/07
Draft permit issued.

12/24/07
New application received to combine BART and Reasonable Further Progress (RFP).

12/28/07
Intent to Issue Draft Permit withdrawn by Department at applicant’s request.

1/18/08
Department sent RAI for new application.
4/15/08
Additional time to respond to RAI granted until 6/1/08, at applicant’s request.
6/1/08
Additional time to respond to RAI granted until 8/1/08, at applicant’s request.
8/1/08
Additional time to respond to RAI granted until 9/1/08, at applicant’s request.

9/1/08
Additional time to respond to RAI granted until 11/1/08, at applicant’s request.

10/15
Additional time to respond to RAI granted until 12/1/08, at applicant’s request.
10/22
Additional information received regarding the shut down of Units 1 & 2.

10/24
Additional information received proposing new achievable emissions limits. 

12/18/08
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 BACT, and Non-attainment Area Review and LAER); 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
	FFSG Unit 1 is a 3,750 MMBtu/hr pulverized coal, dry bottom, tangentially-fired boiler.

	-002
	FFSG Unit 2 is a 4,795 MMBtu/hr pulverized coal, dry bottom, tangentially-fired boiler.


PM Control Technology Review
Particulate matter is emitted from the stacks of Units 1 and 2 as a result of the firing of coal to generate electricity.  The emissions are currently controlled from each of the boilers through the use of an electrostatic precipitator (ESP), one for each unit.  
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 ESPs.

· Add multi-cyclones following the existing ESPs.

· Replace the existing ESPs with new baghouses.

· Add polishing baghouses to the exhaust stream following the existing ESPs.

· Replace the existing ESPs with new state-of-the-art ESPs.

· Rebuild the existing ESPs and improve collection efficiencies.

Step 2.  Eliminate technically infeasible options.

All of the above options are feasible controls for particulate matter.  Baghouses and ESP are generally recognized as the top controls with removal efficiencies greater than 99%.
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:
Unit 1:  3,750 MMBtu/hour
	Control Technology
Options
	Continuously Achievable
Emission Rate
	Potential Emissions
tons/year
	Potential Reduction
tons/year
	Percent
Reduction*

	Existing ESP (Baseline)
	0.1 lb/MMBtu
	1,643
	0
	0

	Baghouse Conversion
	0.006 lb/MMBtu
	99
	1,544
	94%

	Polishing Baghouse
	0.012 lb/MMBtu
	197
	1,446
	88%

	New ESP
	0.010 lb/MMBtu
	164
	1,479
	90%

	Rebuilt ESP
	0.015 lb/MMBtu
	246
	1,397
	85%


* Percent Reduction is the further reduction from the current permit limit, not total reduction from the uncontrolled potential emissions level.
Unit 2:  4,795 MMBtu/hour
	Control Technology
Options
	Continuously Achievable
Emission Rate
	Potential Emissions
tons/year
	Potential Reduction
tons/year
	Percent
Reduction

	Existing ESP (Baseline)
	0.1 lb/MMBtu
	2,100
	0
	0

	Baghouse Conversion
	0.006 lb/MMBtu
	126
	1,974
	94%

	Polishing Baghouse
	0.012 lb/MMBtu
	252
	1,848
	88%

	New ESP
	0.010 lb/MMBtu
	210
	1,890
	90%

	Rebuilt ESP
	0.015 lb/MMBtu
	315
	1,785
	85%


Step 4.  Evaluate the impacts of the remaining technologies and document the results.

Based on the original information submitted by the applicant (assuming a 20-year remaining 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

	Baghouse Conversion (0.006 lb/MMBtu)
	$6,722,122
	12,951
	$7,546,238
	18,688

	Polishing Baghouse (0.012 lb/MMBtu)
	$6,738,914
	16,027
	$7,256,950
	25,161

	New ESP (0.010 lb/MMBtu)
	$7,785,697
	17,204
	$8,737,094
	21,479

	Rebuilt ESP (0.015 lb/MMBtu)
	$1,652,929
	4,369
	$1,078,700
	4,977


Subsequent to the initial issuance of this evaluation (which was withdrawn on December 28, 2007), the following information was provided by the applicant regarding the useful life of Units 1 & 2:

“The previous submittal to the Department (RAI response dated August 28, 2007) provided revised cost estimates based on a 20 year control equipment lifetime.  The assumptions of a 20 year lifetime, as well as an interest rate of 7 percent, were used in the previous assessment at the request of the Department.  In accordance with the EPA guidance referenced above, this revised submittal is based on a 7 year remaining useful life, which represents the difference between the BART compliance deadline (2013) and the date that PEF currently projects to stop operating CR 1 and 2 as coal-fired units (2020).  This estimate assumes timely licensing, construction and commencement of commercial operation of PEF’s proposed new nuclear units (Levy County Units 1 and 2).  The shutdown or (repowering) of the CR 1 and 2 coal-fired units is contingent upon completion of the first fuel cycle for Levy County Unit 2.  PEF will timely advise the Department of any developments that would delay the shutdown (or repowering) of the CR 1 and 2 coal units beyond the completion of the first fuel cycle for Levy County Unit 2.”

In addition to the revised useful life, these estimates incorporate a 5 year cost escalation based on the Chemical Engineering Plant Cost Index.  This accounts for the fact that the estimates are being submitted to the Department in 2008, but actual expenditures would not be incurred until 2012 (i.e., contract execution and installation).  

A summary of the previous cost-effectiveness estimates ($/ton reduced) and the new revised cost estimates is provided below for each of the different control options that were investigated.  

Cost – Effectiveness ($/ton) Summary Table*

	Control Option

Units 1 and 2
	Previous Submittal

(Dated August 28, 2008)
	Revised



	
	Unit 1

($/ton)
	Unit 2

($/ton)
	Unit 1

Revised ($/ton)
	Unit 2

Revised ($/ton)

	Baseline
	N/A
	N/A
	N/A
	N/A

	0.015 lb/MMBtu ESP Upgrades
	4,369
	4,977
	12,136
	13,837

	0.012 lb/MMBtu Polishing Baghouse
	16,027
	25,161
	31,553
	49,154

	0.010 lb/MMBtu ESP Replacement
	17,204
	21,479
	43,824
	54,724

	0.006 lb/MMBtu Baghouse Conversion
	12,951
	18,688
	24,882
	36,282


 *Revised costs assume a 7% interest rate, a 7 year equipment lifetime and a 5 year cost escalation, using the Chemical Engineering Plant Cost Index
Following a review of the above information, it is the Department’s opinion that the cost numbers prepared by the applicant may be somewhat conservative, even though the revised cost analyses submitted for the different control options included an estimated installation cost factor of 2.5 times the equipment cost (the installation costs for PSD projects are often estimated between 1 and 1.5 times the equipment costs).  When evaluating the cost difference (based on the original submission) between a 20-year useful life and a 7-year useful life, the cost effectiveness numbers appear to be even higher than presented above.  Adding a 5-year cost escalation factor on top of that makes the dollar per ton values even higher, which leads to the conclusion that all of the proposed control options are well above typical cost-effectiveness levels.  
Step 5.  Evaluate visibility impacts.

The CALPUFF model (Version 5.756) was used to predict the maximum visibility impairment at four PSD Class I areas located within 300 km of the Progress Energy Florida Crystal River Power Plant.  The nearest PSD Class I area is the Chassahowitzka National Wilderness Area (NWA), which is located approximately 21 km from the facility at the closest point.  The other three Class I areas are: the St. Marks NWA, which is located approximately 174 km from the facility; the Okefenokee NWA, which is located approximately 178 km from the facility; and the Wolf Island NWA, which is located approximately 293 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 for the period 2001-2003.  Class I receptor locations were obtained from the National Park Service (NPS) and a Lambert Conformal Conic (LCC) coordinate system was used.

For the two BART-eligible sources, the baseline case is the existing ESP with no change.  Emissions rates for PM/PM10 and H2SO4 were determined from stack test data and AP-42 emission factors to reflect the maximum 24-hour average actual operation for the period 2001 through 2006.  These baseline emissions were established by calculating maximum tested soot blowing emissions for three hours in a 24-hour period and maximum tested non sootblowing emissions for the other 21 hours.  The emission rate for Unit 1 was approximately 0.039 lb/MMBtu and the rate for Unit 2 was approximately 0.026 lb/MMBtu for a combined emission rate of 0.032 lb/MMBtu.  
Emission rates of H2SO4 were input directly into the CALPUFF model while PM/PM10 emissions were speciated into six particulate species in specific size categories and modeled.  CALPOST method 6 was used to compute the extinction change (visibility impairment) in deciviews (dv) consistent with procedures outlined in the VISTAS modeling protocol.  In addition, the results in the table below are based on a new visibility impairment algorithm developed by the Interagency Monitoring of Protected Visual Environments (IMPROVE) committee called the “new IMPROVE” algorithm.  This algorithm includes light extinction due to sea salt, which is important near sea coasts.  Since the new IMPROVE equation cannot be directly implemented using the existing version of the CALPUFF model without additional post-processing or model revision, VISTAS has developed a method for implementing the new IMPROVE equation using existing CALPUFF/CALPOST output in a spreadsheet.  The spreadsheet was used to recalculate visibility impairment due to Crystal River Units 1 and 2 in addition to visibility impacts due to the old IMPROVE equation.

Based on the predicted 24-hour visibility impairment values for 2001 to 2003, the 8th highest (98th percentile) for each year and the 22nd highest values over the three years 2001-2003 were determined.  These values are compared with the threshold of 0.50 deciview (dv) change from the predicted natural conditions.  In addition, the model output shows the number of days that an extinction change greater than 0.50 dv is predicted for the three year period (2001-2003).  The Class I area with the highest predicted impacts is the Chassahowitzka NWA, which is also the nearest to the facility.  These predicted values for Chassahowitzka are shown in the table below for each control technology reviewed and show predicted impacts over 0.50 dv for all control strategies.

	Control Technology
Options
	Particulate Matter (PM)

Emission Rate
	3-Year Period (2001-2003)

	
	
	Visibility Impairment
	Number of Days

> 0.50 dv for
Highest Year

	
	
	8th highest
	22nd highest
	

	Existing ESP (no change)
	0.032 lb/MMBtu
	0.71 dv
	0.68 dv
	14

	Rebuilt ESP
	0.015 lb/MMBtu
	0.61 dv
	0.59 dv
	10

	Polishing Baghouse
	0.012 lb/MMBtu
	0.60 dv
	0.57 dv
	10

	New ESP
	0.010 lb/MMBtu
	0.58 dv
	0.56 dv
	10

	Baghouse Conversion
	0.006 lb/MMBtu
	0.56 dv
	0.53 dv
	10


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 is 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.  Based on the BART analysis for the Crystal River project, meeting an emissions standard of 0.015 lb/MMBtu may be achieved by all proposed options; however, it is not cost effective to do so.  As an alternative to spending potentially greater than $300 million dollars to replace the particulate matter control devices on these old units and yet still operate them for seven years beyond the BART implementation date, Progress Energy Florida has proposed to spend around $50 million to upgrade the existing ESP for Unit 2 in order to meet a proposed combined emissions limit from Units 1 and 2 of 0.04 lb/MMBtu.  While historical tests on these units at full load and steady-state operation have shown them capable of emitting PM at less than 0.04 lb/MMBtu, normal operation tends to vary at levels less than full load, which results in emissions close to the permitted limit of 0.1 lb/MMBtu.  If the Units were newer and were going to remain in operation for at least 20 years, a clear argument could be made that replacing the existing ESPs with new, state-of-the-art, ESPs would be cost effective.  Considering the age of the existing units, it is not reasonable to require the large capital expenditure needed to bring emissions down to levels achievable by new units and control devices given the very limited remaining useful life.  Therefore, the Department accepts Progress Energy Florida’s proposal for reducing emissions from the current allowable emissions limit down to levels near what has been reported on the last five year’s stack tests with a commitment to shut these old units down by December 31, 2020.  The units may be repowered with a fuel other than coal.  Such repowering will require an air construction permit application prior to any changes.  Based on the above information, the Department establishes the following BART determinations for Crystal River Units 1 and 2:
The ESP for Unit 2 shall be upgraded as necessary to meet the BART emissions limits listed below.

As determined by EPA Method 5 or 17, particulate matter emissions during steady-state operations from Units 1 and 2 combined shall not exceed 0.04 lb/MMBtu, on a weighted average basis of the total heat input.  Particulate matter emissions during soot-blowing operations from Units 1 and 2 combined shall not exceed 0.12 lb/MMBtu, on a weighted average basis of the total heat input, not to exceed 3 hours in any 24-hour period.

As determined by data collected from the continuous opacity monitoring systems (COMS) or EPA Method 9, visible emissions during steady-state operations from:  Unit 1 shall not exceed 30% opacity based on a 6-minute average, except for one 6-minute average per hour not to exceed 35% opacity; Unit 2 shall not exceed 15% opacity based on a 6-minute average, except for one 6-minute average per hour not to exceed 20% opacity.  The COMS shall meet the requirements in 40 CFR 75.
As determined by data collected from the existing COMS or EPA Method 9, visible emissions resulting from soot-blowing and load change operations shall be permitted providing (1) best operational practices to minimize emissions are adhered to and (2) the duration of excess emissions shall be minimized.  In no case shall the duration of such emissions s exceed 3 hours in any 24-hour period and visible emissions from:  Unit 1 shall not exceed 40% opacity based on a 6-minute average; Unit 2 shall not exceed 25% opacity based on a 6-minute average.  A load change occurs when the operational capacity of a unit is in the 10 percent to 100 percent capacity range, other than startup or shutdown, which exceeds 10 percent of the unit’s rated capacity and which occurs at a rate of 0.5 percent per minute or more.

Units 1 and 2 shall cease to be operated as coal-fired units by December 31, 2020.  This date assumes timely licensing, construction and commencement of commercial operation of PEF’s proposed new nuclear units (Levy County Units 1 and 2).  The shutdown or (repowering) of Units 1 and 2 coal-fired units is contingent upon completion of the first fuel cycle for Levy County Unit 2.  PEF shall timely advise the Department of any developments that would delay the shutdown (or repowering) of Units 1 and 2 beyond the completion of the first fuel cycle for Levy County Unit 2.
It should be noted that these units are currently subject to the requirements of 40 CFR 64, Compliance Assurance Monitoring (CAM) in the Title V operating permit.  During the compliance testing following the upgrades to the Unit 2 ESP, sufficient testing should be conducted in order to establish new CAM excursion indicators ranges for inclusion in the Title V permit revision application.  Although the use of the COMS must be part of the CAM plan, the use of opacity monitoring alone is typically not sufficient for monitoring PM emissions from combustion sources due to the difficulty in reliably demonstrating a direct correlation between monitored opacity and actual PM emissions.  The additional parameter of total power drop across the ESP also needs to be included.
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.  Jonathan Holtom, P.E., is the project engineer responsible for reviewing the application and drafting the permit.  Cleve Holladay is the project meteorologist responsible for reviewing the modeling analysis for visibility.
