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1.  General Project INFORMATION

Air Pollution Regulations

Projects with the potential to emit air pollution are subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The statutes authorize the Department of Environmental Protection (Department) to establish regulations regarding air quality as part of the Florida Administrative Code (F.A.C.), which includes the following chapters:  62-4 (Permits); 62-204 (Air Pollution Control – General Provisions); 62-210 (Stationary Sources – General Requirements); 62-212 (Stationary Sources – Preconstruction Review); 62-213 (Operation Permits for Major Sources of Air Pollution); 62-296 (Stationary Sources - Emission Standards); and 62-297 (Stationary Sources – Emissions Monitoring).  Specifically, air construction permits are required pursuant to Rules 62-4, 62-210 and 62-212, F.A.C.

In addition, the U. S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 specifies New Source Performance Standards (NSPS) for numerous industrial activities.  Part 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP based on the Maximum Achievable Control Technology (MACT) for numerous industrial categories.  The Department adopts these federal regulations on a quarterly basis in Rule 62-204.800, F.A.C.

Glossary of Common Terms

Because of the technical nature of the project, the permit contains numerous acronyms and abbreviations, which are defined in Appendix A of this permit.

Facility Description and Location

The existing Crystal River Power Plant (SIC No. 4911) is located in the Crystal River Energy Complex in Citrus County, north of Crystal River and west of U.S. Highway 19.  The existing plant consists of the following units:  four coal-fired steam generating units with electrostatic precipitators; two natural draft cooling towers; two sets of mechanical draft cooling towers; coal and ash material handling facilities; and relocatable diesel fired generators.  The Crystal River Energy Complex includes a nuclear unit and associated facilities permitted under the same Title V air operation permit.  The UTM coordinates are Zone17, 334.3 km East, and 3204.5 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to state and federal Ambient Air Quality Standards (AAQS).

Facility 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 in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.

· The existing facility is subject to Power Plant Site Certification No. PA 77-09.
Project Description

Only the following existing emissions units will be affected by the proposed project.
	ID No.
	Description

	003
	Unit 5 Fossil Fuel Steam Generator

	004
	Unit 4 Fossil Fuel Steam Generator


In May of 2007, the Department issued Permit No. PSD-FL-383, which included authorization of the following air pollution control equipment for existing Units 4 and 5:  new low-NOX burners (LNB) and new selective catalytic reduction (SCR) systems to reduce nitrogen oxides (NOX); new wet flue gas desulfurization (FGD) systems to reduce sulfur dioxide (SO2) and other acid gas emissions; new alkali injection systems to reduce sulfuric acid mist (SAM) emissions; upgraded electrostatic precipitators (ESP) to reduce particulate matter emissions; new stack configurations; and a new carbon burn out unit.  The purpose of the original project was to implement the Clean Air Interstate Rule (CAIR) and the Clean Air Mercury Rule (CAMR).  
In February of 2009, revised Permit No. PSD-FL-383A (Project No. 0170004-019-AC) required operation of the wet FGD and SCR systems in response to the Environmental Protection Agency’s revised 8-hour ozone standard. 
In May of 2009, the Department issued revised Permit No. PSD-FL-383B (Project No. 0170004-022-AC) to:  include a temporary alternate compliance demonstration for carbon monoxide emissions for Unit 5 until the continuous emissions monitoring system is installed during the outage to tie in the new wet FGD system and stack; correct as-built equipment descriptions for the gypsum storage and handling systems; acknowledge that the limestone crushing operations will be subject to the federal provisions in NSPS Subpart OOO of 40 CFR 60; and clarify the timeframes for compliance monitoring following completion of construction, startup and shakedown of the air pollution control systems.  
As part of the original application to modify the permit, the applicant requested authorized periods of shutdown for the alkali injection system to conduct maintenance while one or more of the units continued to operate.  However, the applicant later requested that this item be separated into a subsequent project (Project No. 0170004-023-AC) to provide additional time to gather information in support of the request related to alkali injection equipment, which is also known as the acid mist mitigation (AMM) system.  
Processing Schedule

12/30/08:
Received application for original Project No. 0170004-022-AC.
01/28/09:
Department requested additional information.
03/02/09:
Department received part of the additional information requested.

05/11/09
Project No. 0170004-022-AC issued to:  address temporary alternate compliance demonstration for carbon monoxide emissions for Unit 5 until the continuous emissions monitoring system is installed during the outage to tie in the new wet FGD system and stack; correct as-built equipment descriptions for the gypsum storage and handling systems; acknowledge that the limestone crushing operations will be subject to the federal provisions in NSPS Subpart OOO of 40 CFR 60; and clarify the timeframes for compliance monitoring following completion of construction, startup and shakedown of the air pollution control systems.

As requested by the applicant, separate Project 0170004-023-AC was created to provide additional time for applicant to gather additional information to support the request for authorized periods of shutdown of the AMM system to conduct maintenance; incomplete.  With regard to operation of the AMM system, the applicant provided additional information on 09/29/09, 10/28/09, 01/25/10, 02/24/10, 04/01/10 and 06/17/10 (complete).
2.  Department Review

Section 2, Condition 6:  Clarifying the Submittal Date of the Application to Revise Title V Permit

Request:  This condition states, “This permit authorizes construction of the permitted emissions units and initial operation to determine compliance with Department rules.  A Title V operation permit is required for regular operation of the permitted emissions unit.  The permittee shall apply for a Title V operation permit at least 90 days prior to expiration of this permit, but no later than 180 days after commencing operation.  To apply for a Title V operation permit, the applicant shall submit the appropriate application form, compliance test results, and such additional information as the Department may by law require.”  The applicant requests clarification that an application to revise the Title V air operation permit is required once the authorized work on both units is complete.

Response:  Although the project is being completed in stages for each unit, the authorized work on Unit 4 will finish within a few months of Unit 5.  In addition, the AMM system is a common system for both units and shakedown will not be complete until both units return to operation.  Therefore, the Department agrees that the application to revise the Title V air operation permit shall be submitted once the work is complete on both units.  The Department will clarify the condition with the following revision, “The permittee shall apply for a Title V operation permit at least 90 days prior to expiration of this permit, but no later than 180 days after completing the work on both units and commencing operation.”
Section 3A, Condition 2b, SCR Bypass Issue
Request:  In an e-mail dated August 12, 2010, the applicant indicated that the SCR bypass system does not allow access to a unit while it is operating.  Therefore, the applicant requests that the following sentence be deleted from Condition 2b, “During catalyst maintenance and repair, the bypass would also allow access to the SCR reactor without requiring the complete shutdown of a unit.”
Response:  This sentence was deleted as requested.  In addition, the following phrase was deleted from the first sentence of the second paragraph under the Facility and Project Description in Section 1, “Due to the Environmental Protection Agency’s revised 8-hour ozone standard, the permittee shall install and continuously operate new low-NOX burners, new selective catalytic reduction systems, new flue gas desulfurization systems, and new stack configurations for existing Units 4 and 5 as authorized by this permit, except for designed periods of SCR bypass as specified in condition 2.b.  
Section 3A, Conditions 8 and 10, Authorized Shutdown of the AMM System for Preventive Maintenance

Request – Part 1:  The applicant requested authorization to shut down the AMM system for preventive maintenance for up to 10 days per unit per calendar year.  This is necessary to ensure reliable operation because the AMM system shares common critical components for both Units 4 and 5.  The equipment vendor recommends the following scheduled annual preventative maintenance to minimize SAM emissions from malfunctions causing unplanned downtime and repairs:

· Testing and maintenance of the isolation and pressure relief valves for the urea auxiliary steam supply line;

· Maintenance of the isolation valves on the condensate return line to the plant;

· Inspection and cleaning of spray nozzles for the urea steam saturator and for the urea condensate recovery tank; and

· Inspection of the AMM urea solution day tank and the AMM hydrolyzer blow-down tank.

The scheduled preventive maintenance will take approximately 192 hours (8 days).  The applicant requests authorization for an additional 48 hours to respond to unavoidable maintenance issues such as leaks in steam lines, valves and piping.  Preventive maintenance on the AMM system will be scheduled for one of the alternating planned outages for either Unit 4 or Unit 5, which occur at 18-month intervals.  Therefore, preventive maintenance on the AMM system will be scheduled for a period when one of the units is off line, which will take place about every nine months.  The applicant states that it is necessary for one of these units to remain on line to maintain electrical system reliability.  
SAM emissions are generated by two primary mechanisms:  directly during combustion as a function of the fuel sulfur; and conversion of SO2 across the SCR catalyst to sulfur trioxide (SO3) and eventually to sulfuric acid mist (H2SO4).  In addition, SAM emissions are reduced at three separate points:  the air heaters, the ESP and the FGD system.  Injecting ammonia with the AMM system can improve SAM removal at the ESP to more than 90%.  During normal operation with the maximum permitted high-sulfur coal (3.13% by weight), the AMM system is required to control SAM emissions and comply with a BACT standard of 0.009 lb/MMBtu and 64.8 lb/hour.  For the scheduled preventive maintenance periods, the applicant agrees to fire coal from the stockpile for Units 1 and 2, which currently has a sulfur content of less than 1.0% by weight.  For comparison, the following table summarizes SAM emissions for ten days of operation.
Table A.  SAM Emissions for One Unit Operating 240 Hours
	Operation
	Units
	Permit Case a
AMM On
	Tested b
AMM On
	Tested b
AMM Off
	Estimated c
AMM Off

	Maximum Coal Sulfur Content
	% by weight
	3.13%
	1.68%
	1.68%
	3.13%
	1.0%

	Coal Heating Value
	Btu/lb
	11,375
	12,181
	12,181
	11,375
	12,181

	Uncontrolled SO2 Emissions
	lb/MMBtu
	5.5
	2.76
	2.76
	5.5
	1.64

	Heat Input Rate
	MMBtu/hour
	7200
	7200
	7200
	7200
	7200

	SAM Emission Rate
	lb/MMBtu
	0.009
	0.001
	0.017
	0.032
	0.01

	SAM Emission Rate
	lb/hour
	64.8
	7.2
	122.4
	230.4
	72.0

	Potential SAM Emissions
(10 days, 240 hours)
	Tons
	7.8
	0.9
	14.7
	27.6
	8.6


Notes:

a. Potential SAM emissions based on BACT standard of 0.009 lb/MMBtu.

b. Actual SAM emissions based on stack test conducted in March and April of 2010.
c. Estimated SAM emissions for 3.13% sulfur coal with AMM system off were scaled up from actual tested SAM emissions for 1.68% coal with AMM system off.  A similar estimate was made for SAM emissions for 1% sulfur coal.
So, during normal operation and complying with the SAM emissions standard while firing coal with the maximum permitted sulfur content (3.13% by weight), potential SAM emissions from both units will be 15.6 tons for the 10-day period.  Actual tested SAM emissions for 1.68% sulfur coal with the AMM system on indicate SAM emissions of 1.8 tons from both units for the 10-day period.  If one unit was shut down and the AMM system was off line for preventive maintenance, estimated SAM emissions would be 27.6 tons from the one operating unit when firing 3.13% sulfur coal.  If the plant switches to a coal with no more than 1.0% sulfur for the 10-day preventive maintenance period, estimated SAM emissions would be only 8.6 tons, which is less than the case for both units operating on 3.13% sulfur coal and complying with the BACT standard.  Also, note that the estimated SAM emissions while firing 1.0% sulfur coal with the AMM system off are only 0.01 lb/MMBtu, which is almost in compliance with the BACT standard.
Response – Part 1:  Since the preventive maintenance will be conducted on the low-sulfur coal with only one unit in operation, SAM emissions will be minimized and actually be less than full permitted operation for both units.  The Department approves this request.  

Request – Part 2:  In addition to preventive maintenance, the applicant requests an additional period of up to 480 hours per year to operate the units without the AMM system on line in order to repair malfunctions to the AMM system.  Since malfunctions are unavoidable, the applicant requests authorization to continue to operate both base-loaded units to maintain electrical system reliability.  
Response – Part 2:  The Department requested information related to the cost of providing redundant components so that each unit could operate with an independent AMM system.  Based on a contractor estimate from the Environmental Partners Crystal River (EPCR), the applicant provided the following “order of magnitude” cost estimate:

Table B.  Estimated “Order of Magnitude” Costs for Redundant AMM System Components

	Description
	Cost

	Engineering, Office
	$446,443

	Engineering, Field Support
	$19,290

	Engineering Startup
	$50,480

	Procurement/Subcontract
	$1,508,950

	Construction, Labor
	$550,807

	Construction, Materials
	$282,947

	Contractor Markup
	$388,813

	Contingency (25%)
	$811,932

	Total
	$4,059,662


Although the Department does not support this “order of magnitude” cost estimate, it is noted that this estimated cost would be in addition to the $8 million for the currently installed system.  As previously described, the applicant agrees to minimize SAM emissions caused by maintenance and repair of the AMM system by scheduling and conducting annual preventive maintenance during which one unit will be down and the other unit will fire low-sulfur coal stockpiled from Units 1 and 2.  This practice will reduce the number of “unavoidable” malfunctions of the AMM system that will require separate repair resulting in excess emissions.
Despite a thorough preventive maintenance plan, unexpected malfunctions and excess emissions will occur and the plant must promptly repair the AMM system.  Depending on the particular component, many repairs may be possible in just a few hours, while other repairs will take several days.  To provide operational flexibility and maintain plant safety while minimizing SAM emissions, the draft permit includes the following conditions in Subsection 3A of the permit.
· The draft permit requires additional SAM testing to determine actual emissions while firing low-sulfur coal stockpiled from Units 1 and 2, which is typically less than 1% sulfur by weight.  The purpose of the tests is to determine whether enough overall SAM control is provided by other components (i.e., the air heaters, the ESP without the AMM system and the wet FGD system) to demonstrate that the units remain in compliance with the BACT standard while firing the low-sulfur coal.
· The draft permit requires scheduled annual preventive maintenance to minimize malfunctions of the AMM system that result in excess SAM emissions.  To minimize excess SAM emissions, only one unit may operate during this period and that unit shall only fire low-sulfur coal stockpiled from Units 1 and 2.  Operation in this manner is limited to no more than 240 hours per year; however, if additional tests on the low-sulfur coal show compliance with the BACT standard for SAM emissions, such hours of operation will not count towards the operational restriction on hours.  
· The draft permit authorizes up to 480 hours with one or both units in operation while the AMM system is malfunctioning or off line for repair.  Malfunctions must be immediately investigated to determine the corrective action required.  For malfunctions that will require an extended period of time to repair, the permittee shall begin preparations to fire low-sulfur coal stockpiled from Units 1 and 2.  For lengthy repairs, the plant shall begin firing the low-sulfur coal no later than 72 hours after the malfunction.  If additional tests on the low-sulfur coal show compliance with the BACT standard for SAM emissions, such hours of operation will not count towards the operational restriction on hours.  
· The draft permit also includes a method to determine the maximum coal sulfur content predicted to show compliance with the BACT standard for SAM emissions based on prorating the actual tested sulfur content with a factor derived from the BACT standard and the actual tested SAM emissions. 

Depending on the frequency of unavoidable malfunctions, this change could result in SAM emissions increases.  The Department notes that potential SAM emissions are 46.7 tons when operating both units at the permitted BACT limit for a total of 720 hours.  Based on the proposed changes (240 hours of preventive maintenance plus 480 hours of repair), potential SAM emissions are 72.6 tons when operating the units within the operational restrictions and firing high-sulfur coal (3.13% by weight).  However, this worst-case is highly unlikely given that the permit requires annual preventive maintenance for the AMM system.  To provide a more realistic estimate, the following assumptions were made:
· 240 hours of operation with one unit firing low-sulfur coal (1% by weight) without control for preventive maintenance;

· Each unit having one malfunction repaired within 72 hours while firing high-sulfur coal (3.13 % by weight) without control; and
· Each unit having one malfunction resulting in 72 hours while firing high-sulfur coal (3.13 % by weight) without control followed by a switch to low-sulfur coal (1% by weight) for another 72 hours without control and completing the repair.
This scenario provides the preventive maintenance period and four malfunction incidents.  The maximum SAM emissions are estimated to be 47 tons, which is just above the potential emissions estimated at the BACT standard for full operation of both units.
Section 3A, Condition 16e:  Clarification of the SAM Performance Test Report
Request:  The applicant requests the following minor change to this condition, “Within 45 days following the submittal of the emissions performance test report and no later than 90 days following the last test run conducted, the permittee shall submit an operating protocol and report summarizing the following …”  

Response:  The Department agrees to this clarification.

3.  PSD Applicability Review
The project is located in Citrus County, which is in an area that is currently in attainment with the state and federal AAQS or otherwise designated as unclassifiable.  The facility is an existing major stationary source and the original project to install the SCR, FGD and AMM systems was subject to PSD preconstruction review and included a BACT determination for SAM emissions.  The proposed project affects the stringency of the original BACT determination for SAM emissions and results in a potential increase in SAM emissions.  Therefore, the request results in a substantial revision of the PSD permit and the Department will require a 30-day comment period for the public notice.
4.  Preliminary Determination

The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations as conditioned by the Draft Permit.  This determination is based on a technical review of the complete application, reasonable assurances provided by the applicant, and the conditions specified in the Draft Permit.  Jeff Koerner is the project engineer responsible for reviewing the application and drafting the permit changes.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.
