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I.
APPLICATION INFORMATION

A.  Applicant

JEA
21 West Church Street
Jacksonville, Florida 32202
Authorized Representative:  Mr. Michael J. Brost, Vice President Electric System
B.  Facility Location

The applicant's facility, St. Johns River Power Park, is located at 11201 New Berlin Road, Jacksonville, Duval County, Florida.  Latitude and Longitude are 30o 21’ 52’’ North and 81o 37’ 25’’ West respectively.  UTM coordinates of the site are: Zone 17, 446.9 km E and 3359.15 km N.  This location is approximately 60 km from the nearest Class I area, the Okefenokee Wilderness Area. 

Facility Identification Code (SIC): Major Group No. 49, Industry Group No. 4911.
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               Figure 1- Location of Facility
           Figure 2 – Regional Location


C. Regulatory Classification
Because potential emissions of at least one regulated pollutant exceed 100 tons per year, the existing facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.  Regulated pollutants include pollutants such as carbon monoxide (CO), nitrogen oxides (NOx), particulate matter (PM/PM10), sulfur dioxide (SO2), and volatile organic compounds (VOC).

The existing facility is major source of hazardous air pollutants (HAPs).  

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

The facility is considered a “fossil fuel fired steam electric plant of more than 250 million BTU per hour of heat input”.  This kind of facility is one of the 28 source categories with the lower applicability threshold of 100 tons per year with respect to the Rule 62-210.200, Prevention of Significant Deterioration of Air Quality (PSD).  Potential emissions of at least one regulated pollutant exceed 100 tons per year.  Therefore, the facility is classified as a PSD-major source.

Units 1 and 2 were certified pursuant to Electrical Power Plant Siting in accordance with Chapter 62-17, F.A.C. and Chapter 403, Part II, F.S.

D.  Modification Request

St. Johns River Power Park (SJRPP) submitted an application for a minor source air construction permit to install selective catalytic reduction (SCR) in Boilers Nos. 1 and 2 (Units 1 and 2) in order to comply with the requirements of EPA’s Clean Air Interstate Rule (CAIR) as implemented by the Department in Rule 62-296.470, F.A.C.  The addition of SCR will have the co-benefits of reducing emissions of mercury to meet EPA’s Clean Air Mercury Rule (CAMR) implemented by the Department in Rule 62-296.480, F.A.C.

The primary purpose of the project will be to decrease nitrogen oxides (NOx) emissions from Units 1 and 2 to meet the annual and ozone season NOx CAIR allocations.  While the addition of SCR will substantially decrease emissions of NOx, there is the potential for collateral increases in emissions of sulfuric acid mist (SAM) and particulate matter (PM).  The potential increase of SAM emissions is a result of the oxidation of sulfur dioxide (SO2) to sulfur trioxide (SO3) that is emitted as SAM after the flue gas desulfurization (FGD) system.  Potential increases in SAM emissions will be minimized through the injection of ammonia to react with SO3 prior to the electrostatic precipitator (ESP).  The reactants, primarily ammonium sulfate, will be collected in the ESP.  The potential increase in PM from the reaction of ammonia and SO3 will be collected in the ESP and FGD system.  There will be no emissions increase over the PSD significant emission rates from the installation of SCR.  There are no other planned changes in Units 1 and 2. 
E.  Reviewing and Process Schedule

10-17-06:      
Date of Receipt of Application 

11-15-06:
DEP’s 1st Completeness Request
12-11-06:
Applicant’s response to DEP’s 1st Completeness Request.  Application complete.
F.
Project Description
SCR is a process that uses catalyst to promote the conversion of NOx to nitrogen and water in the flue gas.  The conversion occurs between the boiler economizer and the air heaters in a specially designed ductwork section called the SCR Reactor, which contains the catalyst.  Ammonia vapor mixed with dilution air is injected into the flue gas upstream of the catalyst and is thoroughly mixed with the flue gas prior to the catalyst.  As the flue gas passes over the catalyst, the nitrogen monoxide and nitrogen dioxide combine with the ammonia to form nitrogen and water.

Each unit will have two SCR reactors.  Each SCR reactor will consist of a steel reactor box designed to support the SCR catalyst modules and to properly distribute flue gas through the catalyst layers.  Flue gas flow will be vertically downward through the catalyst.  Flue gas ductwork will be provided from the economizer outlet to the air heater inlet including a SCR bypass duct and associated dampers.  Bypass dampers are installed primarily for startup and maintenance.  The SCR inlet duct will include a large particle ash (LPA) screen, static flue gas mixer, and ammonia injection grid.  Ash hoppers will be located below the inlet diverter damper and LPA screen.

The new SCR system will be designed for operation over load ranges of 50 percent of full load (approximately 300 MW) and higher.  The minimum temperature required for injected ammonia vapor to react with the NOx in the SCR reactor is approximately 630oF.  The minimum temperature corresponds to the lowest expected temperature at low load.  Ammonia is introduced in the SCR as a mixture of anhydrous ammonia and air.  Anhydrous ammonia will be delivered to the site by tank truck and unloaded into one of two bulk storage tanks.  In addition, provisions for delivery by rail will be provided.  Liquid anhydrous ammonia will be transferred from the storage tanks to ammonia vaporizers.  After vaporization, the ammonia gas will be mixed with ambient air and distributed into the flue gas through the ammonia injection grids (AIG) located upstream of the reactor.  The air/ammonia vapor mixture is distributed across the entire duct cross section using the ammonia injection grid (AIG).  The AIG consists of a series of stacked layers of parallel pipes, each with nozzles that inject the mixture into a particular section of the SCR reactor inlet duct.  The pipes will extend the entire width of the ductwork and contain a sufficient number of nozzles with orifices sized for the particular ammonia distribution requirement.  If necessary, as determined by the physical flow model test of the SCR reactor and associated ductwork, a static mixer may be required upstream of the AIG to help reduce the stratification of temperature and chemical composition of the flue gas flow out of the economizers.

The catalyst used for NOx reduction primarily consists of a vanadium and titanium mixture.  Titanium dioxide is used as the base material that disperses and supports vanadium pentoxide (V2O5) which is the active catalyst material.  V2O5 is widely used in the SCR industry due to its resistance to sulfur poisoning.  The vanadium content controls the reactivity of the catalyst, but also catalyzes the oxidation of SO2 to SO3.  For moderate to high sulfur coal applications, it is necessary to minimize the vanadium content to reduce SO2 oxidation.  Additionally, the vanadium already present in the petcoke fuel will deposit on the catalyst, potentially increasing the oxidation of SO2 to SO3.  Tungsten oxide also provides thermal and mechanical stability to the catalyst.  The concentrations of vanadium pentoxide, titanium dioxide and tungsten oxide will be customized to meet the specific requirements for Units 1 and 2 SCR system installations.  

Each SCR reactor will include soot blowers and sonic horns to keep the catalyst free of fly ash buildup.  Provisions for catalyst loading into the reactors will be included.  The SCR reactors will be designed for three initial layers of catalyst and a spare level for future additional layer of catalyst.  To minimize potential catalyst poisoning, the units will be equipped with limestone addition in the combustion process.  Limestone will be fed on to the coal conveyor when transporting fuel to the silos.  A limestone system to receive, store and feed limestone to the coal conveyors will be provided.  
An additional ammonia injection grid will be designed and located within the duct work leading to the ESP.  The system will be designed to remove up to 90 percent of the SAM after the air heater.  The ammonia injection system will be controlled by proprietary software from PECO-FGC, Inc.  The control system regulating the amount of ammonia injected to control SAM will be integrated into the plant digital control system (DCS).  The design of the injection grids, including the locations and sizes of the nozzles regulating the amount of ammonia, was performed using the computerized modeling of the ductwork leading to the ESP.  The amount of ammonia injected through the injection grid into the flue gas conditioning system will be regulated based on load and SO2 content of flue gas.  A control algorithm will regulate the system within the DCS to remove up to 90 percent of SAM from the flue gas.  On an annual basis, the permittee will demonstrate that SAM emissions as a result of this project do not exceed the baseline annual emissions (1317 tons/year) by the PSD significant emission rate (7 tons/year or more).  The permittee shall install and operate the ammonia injection system at a frequency and injection rate for SAM control to satisfy this requirement.  An automated control system will be used to adjust the ammonia flow rate for the given set of operating conditions based on the most recent performance test results.
Ammonia slip after the ESP is expected to be 2 parts per million or less.  Annual testing of ammonia slip will be conducted and corrective measures taken if this target level is exceeded.
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Figure 3 below is a diagram of a typical SCR installation in a power plant.  This configuration is known as dusty or hot side SCR meaning it is placed before the electrostatic precipitator.

Figure 3.  Diagram of a typical SCR Installation
G. Project Emissions

Presented in Table 1 is the heat input reported in the Annual Operating Report (AOR) for the period 2001 through 2005.  This table also presents the capacity factor for Units 1 and 2, as well as the average for both units during the period 2001 through 2005.  During the period 2001 through 2005, the average capacity factor based on heat input for Units 1 and 2 ranged from 79.4 percent in 2005 to 89.8 percent in 2002.  The average capacity factors for the years 2005, 2004, 2003, 2002, and 2001 were 79.4, 84.5, 88.1, 89.8 and 89.0 percent, respectively.  The average two-year capacity factors based on heat input were 81.9, 86.3, 88.9, and 89.4 percent for the periods 2005-2004, 2004-2003, 2003-2002, and 2002-2001, respectively.  The average 5-year capacity factor was 86.2 percent.
Table 2 presents the annual emissions reported in the AORs for the years 2001 through 2005 for PM and SAM.  Table 3 presents the average calendar year emissions for each consecutive 2-year period from 2001 through 2005 based on the average calendar year emissions in Table 2.  The annual average emissions for each consecutive 2-year period are consistent with the definition of baseline actual emissions for fossil fuel fired steam electric generating units.  The highest two consecutive 2-year emissions for the period 2001-2002 are proposed as the basis for future comparisons.  This 2-year period also has the highest heat input.

TABLE 1 – OPERATING HISTORY
	Heat Input (MMBtu/hr)
   Year                Unit 1              Unit 2              Total                     
	     Capacity Factor

     Unit 1            Unit 2             Average

	2005
	40,576,121
	44,879,935
	85,456,056
	75.4
	83.4
	79.4

	2004
	51,559,458
	39,381,272
	90,940,730
	95.8
	73.2
	84.5

	2003
	46,416,440
	48,376,056
	94,792,496
	86.2
	89.9
	88.1

	2002
	51,497,802
	45,166,544
	96,664,346
	95.7
	83.9
	89.8

	2001
	46,245,091
	49,554,215
	95,799,306
	85.9
	92.1
	89.0


TABLE 2 – PAST ACTUAL EMISSIONS
	       Year                     Pollutant                      Unit 1                       Unit 2                      Total

                                                                         (tons)                        (tons)                       (tons)

	2005
	PM
SAM
	34.5
273.9
	71.8
327.6
	106.3
601.5

	2004
	PM
SAM
	170.5
705.6
	132.2
538.9
	302.7
1244.5

	2003
	PM
SAM
	70.5
635.2
	74.8
662.0
	145.3
1297.2

	2002
	PM
SAM
	170.3
704.8
	155.9
618.1
	326.2
1322.9

	2001
	PM
SAM
	154.1
632.9
	163.2
678.2
	317.3
1311.1


TABLE 3 – PAST ACTUAL EMISSIONS, 2-YEAR AVERAGES
	     Pollutant                2005-2004               2004-2003               2003-2002               2002-2001    

                                       (tons)                       (tons)                       (tons)                       (tons)

	PM
	204.5
	224
	235.8
	321.8

	SAM
	923.0
	1270.9
	1310.1
	1317.0


The Department will require the applicant to maintain and submit to the Department on an annual basis for a period of five years from the date the SCR systems are initially operated, information demonstrating in accordance with Rule 62-212.300(1)(e), F.A.C., that the installation of SCR did not result in significant emissions increases of PM (322 + 14 = 336 tons per year) and SAM (1317 + 6 = 1323 tons per year) when compared with the baseline actual emissions for the period 2001-2002. 
II.
RULE APPLICABILITY

A.
Prevention of Significant Deterioration

New Source Review under PSD regulations is not applicable to the proposed project as the net increase in emissions due to this modification is less than the PSD significant emission rates (15 TPY for PM10 and 7 TPY for SAM) listed in Rule 62-210.200, Florida Administrative Code (F.A.C.).  The net increase in emissions is determined based on the difference between the projected future actual emissions and the baseline actual emissions.
B.  Federal and State Emission Standards

The proposed project is subject to the applicable provisions of Chapter 403, Florida Statutes, Chapters 62-4, 62-210, 62-212 and 62-296, Florida Administrative Code (F.A.C.).  The facility is located in an area designated attainment or maintenance for all criteria pollutants in accordance with F.A.C. Rule 62-275.400.

The emission units are regulated under Acid Rain, Phase II and Phase I; NSPS – 40 CFR 60 Subpart Da, Standards of Performance for Electric Utility Steam Generating Units for Which Construction is Commenced After September 18, 1978, adopted and incorporated by reference in Rule 62.204-800, F.A.C.   

III.
 AIR QUALITY ANALYSIS

According to the application and our review, the proposed project will not require an air quality analysis.  
IV. 
CONCLUSION

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