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1. GENERAL PROJECT INFORMATION
1.1. Facility Description and Location
The Florida Power & Light Company (FPL) operates the existing Lauderdale Plant, which is an electric power plant with a Standard Industrial Classification Code of SIC No. 4911.  The facility is located in Dania Beach in Broward County, Florida, two miles west of Ravenswood Road, and can be accessed from Southwest 42nd Street and Griffin Road.  Figure 1 below shows the location of Broward County while Figure 2 show a satellite view of the site.  The Universal Transverse Mercator (UTM) coordinates are Zone 17, 580.2 kilometers (km) East, and 2883.3 km North.
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[bookmark: _Ref365356693][bookmark: _Ref365356705][bookmark: _Ref423327456]Figure 1.  Location of Broward County, Florida.	Figure 2.  Location of the Lauderdale Plant.
The Lauderdale Plant includes two banks of 12 simple cycle gas turbines units (GT1 through GT12 and GT13 through GT24).  GT Units 1 through 12 began operation in August 1970 while GT Units 13 through 24 began operation in August 1972.  Each bank of GTs has a nominal net capacity of 504 megawatts (MWs).  These turbines are used for peaking purposes.
In addition to units GT1 through GT24, the Lauderdale Plant consists of two combined-cycle generating units (Unit 4 and Unit 5) and three fuel storage tanks.  Each combined-cycle unit consists of two combustion turbines (CTs) which each exhaust through a separate heat recovery steam generator (HRSG).  Each HRSG converts the heat from the CT exhaust into steam.  The steam produced from the two HRSG units drives one steam turbine electrical generator.  Each combined-cycle unit has a net summer continuous capability of 430 MW.
1.2. Project Description
FPL submitted an application for an air construction permit subject to the preconstruction review requirements of the PSD of Air Quality pursuant to Rule 62-212.400, F.A.C.  This application is for a project to replace the 24 simple cycle gas turbine units with five modern combustion turbines.  Like the turbines they are to replace, these new turbines will be used as peaking units.
In April 2014, the Florida Department of Environmental Protection (Department) issued Permit No. 0110037-011-AC (PSD-FL-423) for this project, which included PSD reviews for nitrogen oxides, carbon monoxide, particulate matter, and volatile organic compounds.  This previous permit did not include authorization for greenhouse gases (GHGs).  The GHG PSD application for this project was originally submitted to US EPA, but withdrawn once the Department’s PSD program was approved to issue GHG permits.  This updated application includes a PSD review for GHG emissions.
In addition to the Department’s determination of Best Available Control Technology (BACT) for GHG emissions, this revision reflects FPL’s choice of turbine for this project (General Electric 7F.05), which no longer requires  a BACT determination  for volatile organic compounds (VOCs), but now requires a BACT determination for sulfur dioxide (SO2).  Moreover, this project reflects FPL’s intention to keep two of the 24 existing peaker combustion turbines available for black start capability and generation, in lieu of installing four emergency generators.  Finally, the project changes the Emissions Unit identification number for one of the new peaking turbines and adds a new emissions unit for circuit breakers.
The emissions units (EU) listed in Table 1 will be affected by this project.
[bookmark: _Ref417039619][bookmark: _Ref417039564]Table 1 – Emissions units affected by this project.
	EU No.
	Description

	003
	Bank of 12 combustion turbines (Nos. 1 to 12): To be reduced to two turbines

	015
	Bank of 12 combustion turbines (Nos. 13 to 24) : To be shut down

	045 (old no.)
053 (new no.)
		Simple cycle combustion turbine-electrical generator (Unit 6A) 




	046
		Simple cycle combustion turbine-electrical generator (Unit 6B) 




	047
	Simple cycle combustion turbine-electrical generator (Unit 6C)

	048
	Simple cycle combustion turbine-electrical generator (Unit 6D)

	049
	Simple cycle combustion turbine-electrical generator (Unit 6E)

	050
		Four nominal 3,100 kW emergency generators: To be removed (will not be constructed)




	051
		300 hp Emergency diesel fire pump engine 




	052
		Two 3-million gallon ultra-low sulfur distillate (ULSD) fuel oil storage tanks 




	054
	Circuit breakers: New EU


All but one of the new emissions units in this project were added in Permit No. 0110037-011-AC (PSD-FL-423).  The circuit breakers were not considered part of an emissions unit.  However, due to greenhouse gas emissions, the circuit breakers will now have associated allowable emissions.  Therefore, the circuit breakers are being added as a new emissions unit (EU No. 054).  Turbine 6A is being renumbered to EU No. 053, due to a numbering conflict in the Department’s electronic records.  One bank of 12 turbines, EU No. 003, will be reduced to two turbines, and the other bank of 12 turbines, EU No. 015, will be shut down.
1.3. Processing Schedule
April 9, 2015	Department received the application for an air pollution construction permit.
April 20, 2015	Department received air quality modeling information; application complete.
July 16, 2015	Department issued the draft permit package.
2. APPLICABLE REGULATIONS
2.1 Federal Regulations
The U.S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40, Code of Federal Regulations, Part 60 (40 CFR 60) that identifies New Source Performance Standards (NSPS) for a variety of industrial activities.  40 CFR 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP).  40 CFR 63 specifies NESHAP provisions based on the Maximum Achievable Control Technology (MACT) for given source categories. 
Federal regulations adopted by reference are given in Rule 62-204.800, F.A.C.  State regulations approved by EPA are given in 40 CFR 52, Subpart K – Florida; also known as the State Implementation Plan (SIP) for Florida.  The following federal regulations apply to the Lauderdale Plant and this project.
· The existing 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 and Rule 62-210.200 (Definitions), F.A.C.
· This project (as discussed below) does trigger a PSD review and a requirement to conduct Best Available Control Technology (BACT) determinations pursuant to Department Rule 62-212.400, F.A.C.
· The existing facility is a major source of hazardous air pollutants (HAP).
· The existing facility has units regulated under Clean Air Act, Title IV, Acid Rain provisions, Phase II.
· The existing facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· The proposed project includes units subject to Clean Air Interstate Rule (CAIR).
· The proposed project includes units subject to the NSPS of 40 CFR 60.
· The proposed project includes units subject to the NESHAP of 40 CFR 63.
2.2 State Regulations
Projects at stationary sources 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 air quality regulations as part of the Florida Administrative Code (F.A.C.), which includes the applicable chapters contained in Table 2.
[bookmark: _Ref343241113]TABLE 2 – APPLICABLE RULES FROM THE F.A.C.
	Chapter
	Description

	62-4
	Permits 

	62-17
	Electrical Power Plant Siting

	62-204
	Air Pollution Control – General Provisions 

	62-210
	Stationary Sources of Air Pollution – General Requirements 

	62-212
	Stationary Sources – Preconstruction Review 

	62-213
	Operation Permits for Major Sources (Title V) of Air Pollution 

	62-296
	Stationary Sources – Emission Standards 

	62-297
	Stationary Sources – Emissions Monitoring 


3. PSD APPLICABILITY REVIEW
3.1 General PSD Applicability
The Department regulates major stationary sources in accordance with Florida’s PSD program pursuant to Rule 62-212.400, F.A.C.  PSD preconstruction review is required in areas that are currently in attainment with the state and federal ambient air quality standards (AAQS) or areas designated as “unclassifiable” for these regulated pollutants.  Commonly addressed PSD pollutants in the power industry include: carbon monoxide (CO), NOX, particulate matter (PM), PM with a mean diameter of 10 microns or less (PM10), PM with a mean diameter of 2.5 microns or less (PM2.5), sulfur dioxide (SO2), volatile organic compounds (VOC), lead (Pb), fluorides (F), sulfuric acid mist (SAM), and mercury (Hg).  
Additional PSD pollutants that are more common to certain other industries include: hydrogen sulfide (H2S), total reduced sulfur (TRS) including H2S, reduced sulfur compounds (RSC) including H2S, municipal waste combustor (MWC) organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans (dioxin/furan), MWC metals measured as PM; MWC acid gases measured as SO2 and hydrogen chloride (HCl), and MSW landfill emissions as non-methane organic compounds (NMOC).  
As defined in Rule 62-210.200(189)(a)1, F.A.C., a stationary source is a “major stationary source” (major PSD source) if it emits or has the potential to emit (PTE):
· 250 tons per year (TPY) or more of any PSD pollutant; or 
· 100 TPY or more of any PSD pollutant and the facility belongs to one of the 28 listed PSD major facility categories.  
The list given in the citation includes the category of “fossil fuel-fired steam electric plants of more than 250 million British thermal units per hour heat input”.  The existing Lauderdale Plant is a major stationary source because it meets this definition and emits, or has the PTE, 100 TPY or more of any PSD pollutant
PSD applicability for a “modification” to an existing major stationary source is based on thresholds known as the significant emission rates (SER) as defined in Rule 62-210.200(282), F.A.C.  Any “net emissions increase” as defined in Rule 62-210.200(210), F.A.C. of a PSD pollutant from the project that equals or exceeds the respective SER is considered “significant.”  SER also means any emissions rate or any net emissions increase of a PSD pollutant associated with a major stationary source or major modification which would construct within 10 km of a Class I area and have an impact on such area equal to or greater than 1 gram per cubic meter, 24-hour average.  
Although a facility may be “major” (i.e. emits or has the PTE 100 or 250 TPY as applicable) for only one PSD pollutant, a project is subject to PSD review for any PSD pollutant that exceeds the corresponding SER given in Table 3.
[bookmark: _Ref367970333]TABLE 3 – LIST OF SIGNIFICANT EMISSIONS RATES. 1
	Pollutant
	SER (TPY)
	Pollutant
	SER (TPY)

	CO
	100
	NOX
	40

	PM/PM10/PM2.5
	25/15/10
	Ozone (VOC) 2
	40

	PM2.5 (NOX)
	40
	PM2.5 (SO2)
	40

	Ozone (NOX) 2
	40
	SAM
	7

	SO2
	40
	Pb
	0.6

	Hg
	0.1 
	GHGs
	> 75,000 (CO2e) and > 0 (mass) 3, 4

	1. Excluding fluoride and pollutants specific to the Pulp and Paper industry, MWCs, MSW landfills.
1. Ozone (O3) is regulated by its precursors (VOC and NOX).  PSD for PM2.5 can be triggered by its precursors (NOX and SO2).
1. Pursuant to 40 CFR 52.21(b)(23)(ii), pollutants with no SER listed at 40 CFR 52.21(b)(23)(i) have a SER of zero tons/year.
1. “CO2e” means carbon dioxide equivalents and refers to greenhouse gas (GHG) emissions.  The calculation of GHG emissions is defined in 40 CFR 98, Subpart A, Table A-1.


According to guidance[footnoteRef:1] issued by the EPA in July 2014, a source that triggers PSD review for a traditional PSD pollutant (listed above) would also trigger a PSD review for GHGs emissions if the source would emit or have the potential to emit 75,000 tons per year of GHGs on a CO2e basis.  Under this framework, a source cannot become subject to PSD review solely on the basis of GHG emissions. [1:  	U.S. Supreme Court opinion dated June 23, 2014.  Link to Supreme Court Opinion  EPA guidance dated 
July 24, 2014.  Link to EPA Guidance] 

3.2 PSD Applicability for the Project
The project is located in Broward County, which is in an area that is currently in attainment with the AAQS or otherwise designated as unclassifiable.  The facility is a “fossil fuel-fired steam electric plants of more than 250 million British thermal units per hour heat input”, which is one of the 28 listed PSD major facility categories, and emits or has the potential to emit 100 tons per year or more of at least one PSD pollutant.  Therefore, the facility is a major stationary source and the project is subject to a PSD applicability review.  The Lauderdale peaking unit project will emit the following PSD-pollutants: SO2, NOX, CO, PM, PM10, PM2.5, SAM, VOC, lead (Pb) and GHG.  Table 4 identifies the estimated emissions increases based on the initial application.


[bookmark: _Ref417042791]Table 4 – Summary of the Applicant’s PSD Applicability Analysis.
	Pollutant
	Project Potential Emissions
	PSD Significant Emissions Rate
	Subject to PSD Review?

	CO
	217 tons/year
	100 tons/year
	Yes

	NOX
	1,009 tons/year
	40 tons/year
	Yes

	PM
	139 tons/year
	25 tons/year
	Yes

	PM10
	139 tons/year
	15 tons/year
	Yes

	PM2.5
	139 tons/year
	10 tons/year
	Yes

	SAM
	17 tons/year
	7 tons/year
	Yes

	SO2
	110 tons/year
	40 tons/year
	Yes

	VOC
	36 tons/year
	40 tons/year
	No

	Pb
	~0 pounds/year
	1200 pounds/year
	No

	GHG
	2.4x106 tons/year
	75,000 tons/year
	Yes


As shown in Table 4, the project is subject to PSD preconstruction review for emissions of:  CO, NOX, PM/PM10/PM2.5, SAM, SO2 and GHGs.  Permit No. 0110037-011-AC (PSD-FL-423) included PSD preconstruction review for CO, NOX and PM/PM10/PM2.5, as well as PSD preconstruction review for VOC.  However, the updated emissions estimates for the revised turbine model included in this application show that this project does not in fact trigger a PSD review for VOC.
4. DEPARTMENT’S PROJECT REVIEW
This project was evaluated in detail in the Technical Evaluation and Preliminary Determination for Permit No. 0110037-011-AC.  This project entails the construction of five new GE 7F.05 combustion turbines with nominal generating capacity of 223 MW each.  Of the 24 gas turbines installed in the 1970s that are currently on site, 22 will be permanently decommissioned, and two will be retained for black start capability and occasional generation.  FPL writes about this project in its application:
… [f]or the same amount of generation, the new CTs will use 30 to 40 percent less fuel and have approximately 90 percent lower NOX emission rates. The maximum total air quality impacts for the Project are predicted to be well below existing levels and in compliance with the new NAAQS for NO2. For pollutants such as NO2, the Project’s total air quality impacts are predicted to be significantly (40 percent or more) lower, than those predicted for the existing GTs.
These turbines are intended to be run as peaking units; therefore, they will be run primarily during periods of high electrical demand.  FPL has requested a permitted limit of 3,390 hr/yr of operation for each of the turbines, of which up to 500 hr/yr may be fueled by ultra-low-sulfur distillate (ULSD) fuel oil.  The primary fuel for the turbines will be natural gas.  Actual usage of these turbines will likely be considerably less than the requested permitted hours.  For example, in their 2015 Ten Year Site Plan[footnoteRef:2] to the Florida Public Service Commission, FPL estimated a capacity factor of approximately 3% (~300 hours) for these turbines. [2:  Available at Florida Public Service Commission website] 

These turbines will incorporate inlet air cooling consisting of evaporative cooling and wet compression.  In this arrangement, water from an evaporative cooling medium cools the inlet air stream.  This results in a cooler, denser stream of air, which allows for a greater throughput of air to the turbines and additional power output.  Wet compression also increases power output by increasing mass flow through the introduction of water droplets near the compressor inlet.
Additionally, FPL intends to keep two of the 24 existing 1970s-vintage gas turbines available for black start capability and generation.  Currently, these turbines have no restrictions on their hours of operation; however, collectively these turbines are limited to an annual capacity factor of approximately 10% because of a restriction on their allowable annual heat input.  This restriction will be maintained proportionately for the two remaining gas turbines.
4.1 BACT Process
“Best Available Control Technology” or “BACT” is defined in Rule 62-210.200(40), F.A.C. as follows:
(a) An emission limitation, including a visible emissions standard, based on the maximum degree of reduction of each pollutant emitted which the Department, on a case by case basis, taking into account:
· Energy, environmental and economic impacts, and other costs,
· All scientific, engineering, and technical material and other information available to the Department; and
· The emission limiting standards or BACT determinations of Florida and any other state; determines is achievable through application of production processes and available methods, systems and techniques (including fuel cleaning or treatment or innovative fuel combustion techniques) for control of each such pollutant.
(b) If the Department determines that technological or economic limitations on the application of measurement methodology to a particular part of an emissions unit or facility would make the imposition of an emission standard infeasible, a design, equipment, work practice, operational standard or combination thereof, may be prescribed instead to satisfy the requirement for eh application of BACT.  Such standard shall, to the degree possible, set forth the emissions reductions achievable by implementation of such design, equipment, work practice or operation.
(c) Each BACT determination shall include applicable test methods or shall provide for determining compliance with the standard(s) by means which achieve equivalent results.
(d) In no event shall application of BACT result in emissions of any pollutant which would exceed the emissions allowed by any applicable standard under 40 CFR Parts 60, 61, and 63.
4.2 Other Requests
While VOC emissions from this project are no longer subject to a BACT limit, FPL has requested that the VOC limit issued in Permit No. 0110037-011-AC be maintained as a “PSD avoidance” limit, and updated to reflect VOC emissions limits of 3.4 pounds per hour (lb/hr) during natural gas usage, and 8.4 lb/hr during ULSD fuel oil usage.
5. BACT REVIEW FOR COMBUSTION TURBINES (EU NOS. 046, 047, 048, 049, 053)
5.1 Greenhouse Gas Emissions
5.1.1 Discussion
Three greenhouse gases are expected to be emitted from the gas turbines in this project:  carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O).
Carbon dioxide is the primary product of combustion of carbon-based fuels in air.  The exothermic reaction between fuels and molecular oxygen in air results in the breaking of carbon-carbon bonds or carbon-hydrogen bonds in fuels, the release of energy in the form of heat, and the formation of CO2 and water.  In the case of CH4, which is the main component of natural gas, the reaction is summarized as follows:

Small amounts of CH4 are expected from this project.  As the primary fuel for the turbines, any methane that remains uncombusted represents a lost opportunity to generate electricity.  Methane emissions will be minimized for this reason.  However, very small amounts of CH4 emissions will likely occur.
A very small amount of N2O can be produced as a combustion byproduct.  At the high temperatures associated with combustion, atmospheric nitrogen (N2) and oxygen (O2) react to form, among other byproducts, N2O.
Greenhouse gases are categorized and compared on an “equivalency” basis according to their “global warming potential” (GWP).  The GWP of a substance is calculated by determining the ratio of the amount of warming due to the emission of a unit mass of the substance, integrated over a chosen time period, to the amount of warming due to the emission of a unit mass of CO2, integrated over the same time period.  The most commonly used time period for GWP calculations is 100 years.  The US EPA uses GWP values of unity for CO2, 25 for CH4, and 298 for N2O.  Multiplying emissions of each of these three gases by its respective GWP, and summing the result, yields a CO2-equivalent (CO2e) greenhouse gas emissions estimate.
5.1.2 BACT Analysis
FPL estimates that 494,552 tons per year, CO2e, of greenhouse gases will be emitted per turbine due to this project.  Of this, 493,818 tons, or 99.85% of the total CO2e emissions, is due to CO2.  Since non-CO2 GHGs comprise a miniscule fraction of the total GHG emissions from this project, strategies for minimizing GHG emissions focus almost exclusively on CO2.
The applicant identified the following control technologies in the permit application for the proposed project:
· Clean fuels
· Aeroderivative turbines
· Energy efficiency
· Carbon capture and storage (CCS)
· Oxidation catalyst
Clean Fuels:  The use of low-emitting fuels is a common strategy for minimizing emissions of GHGs.  The use of natural gas results in CO2 emissions that are approximately 30% less than emissions from oil and 45% less than emissions from coal, per unit of heat input.  According to the US Energy Information Administration (EIA)[footnoteRef:3], natural gas results in significantly less CO2 than other fossil fuels (see Table 5).  The use of natural gas as the primary fuel for these turbines is feasible and is being proposed for the Lauderdale simple cycle turbines. [3:  Information from EIA website.] 

[bookmark: _Ref417390221]Table 5 – CO2 emissions for various fossil fuels.
	Fuel
	CO2 (lb / MMBtu)

	Anthracite coal
	228.6

	Bituminous coal
	205.7

	Lignite coal
	215.4

	Subbituminous coal
	214.3

	Diesel fuel
	161.3

	Gasoline
	157.2

	Propane
	139.0

	Natural gas
	117.0


The applicant has proposed ULSD as a backup fuel because a non-interruptible natural gas supply cannot be guaranteed.  FPL has requested that ULSD be available as a backup fuel, limited to 500 hours of usage per turbine per year.  The Department agrees that this limited use of ULSD fuel oil is appropriate.


Aeroderivative Turbines:  Aeroderivative combustion turbines generally have a smaller maximum capacity than frame turbines (such as the GE 7F.05 proposed for this project).  These turbines have a top capacity of approximately 100 MW or less.  However, this type of turbine is capable of very efficient operation and low heat rates.  For example, the GE LMS100 turbine can operate with an efficiency of approximately 44% in simple cycle mode[footnoteRef:4]. [4:  Data from GE Distributed Power online product brochure.] 

According to FPL’s analysis, aeroderivative turbines generally have NOX and CO emissions rates that are unacceptably high for this project.  Typical NOX and CO manufacturer guarantees for aeroderivative turbines are in the range of 15 to 25 ppmvd (parts per million by volume, dry) at 15% O2, and 25 to 50 ppmvd at 15% O2, respectively.  This would necessitate the use of additional add-on controls for NOX and CO, which would greatly increase both project cost and parasitic load.  Additionally, there is insufficient space available on site for the 10 100-MW aeroderivative turbines, such as the GE LMS100, that would be needed for the desired capacity for this project.  Therefore, FPL concludes that aeroderivative turbines are not technically feasible for this project.  
Energy Efficiency:  Energy efficiency entails optimizing the amount of electrical output produced per unit of heat input.  For a given unit of electrical output, greater efficiency reduces the amount of fuel used and the amount of CO2 emitted.  Energy efficiency has been included in essentially all BACT determinations for GHGs from combustion turbines.  Efficient power generation is technically feasible and is being proposed for the Lauderdale simple cycle turbines.  The GE 7F.05 is one of the most efficient frame-type turbines available on the market at present, with a simple cycle efficiency at ISO conditions of 39.5%, based on lower heating value..
CCS:  Carbon capture and storage entails capturing the CO2 from flue gas, transporting it to an appropriate location for storage, and sequestering it underground.  This CO2 is usually used for processes such as enhanced oil recovery, in which the CO2 aids in the production of fossil fuels from underground.  Deep saline formations, which are large, porous rock formations, also present a potential opportunity for underground CO2 storage.
The separation and capture of CO2 from the effluent stream can be performed using several different technologies, such as absorption, adsorption, low-temperature distillation, gas separation membranes, or mineralization and biomineralization.  The transport of CO2 from the facility to its ultimate storage site is most commonly accomplished via pipeline, at a pressure of over 1,000 pounds per square inch.  CO2 can also be transported in insulated tanks at low temperature via seagoing vessels, rail, or truck.  Potential locations for long-term underground storage of CO2 include depleted oil and gas reservoirs, un-mineable coal seams, and underground saline formations.
FPL does not believe that CCS is technically feasible or commercially available for this project.  According to FPL,
 “[a]ll current CCS projects for power plants are primarily in the demonstration stage.”  Additionally, FPL states that “[t]here are no CCS systems commercially available for full-scale power plants in the United States.”  
FPL points to the federal government’s Interagency Task Force on Carbon Capture and Storage, which concluded that the research and development needed to be able to introduce CCS on a wide scale could lead to cost-effective deployment after the year 2020.  FPL also cites the multi-year process required for Safe Drinking Water Act permitting of a CO2 storage site.  FPL claims that the on-site space required at the Lauderdale facility for the cooling, absorption, and compression systems that would enable CO2 to be transported to a storage site is greater than the available space for this project.  Finally, FPL cites precedent from a technical evaluation for a GHG PSD permit issued by US EPA for the Pio Pico Energy Center in California, in which the US EPA stated essentially that CCS is technically infeasible for simple cycle gas turbine projects, due to the high exhaust temperatures[footnoteRef:5]. [5:  US EPA, Region 9, Fact Sheet and Ambient Air Quality Impact Report for a Clean Air Act Prevention of Signification Deterioration Permit, Pio Pico Energy Center.] 

By way of comparison, the Mississippi Power Kemper plant, designed with CCS for enhanced oil recovery (EOR) in mind, is still in the construction phase and is intentionally located near oil fields to make EOR more feasible.  Similarly, the SaskPower Boundary Dam Carbon Capture Project in southern Saskatchewan is located near Saskatchewan oil fields to facilitate EOR.  CO2 not used for EOR at the SaskPower project will be stored in a nearby (less than 2 miles from the plant) brine-filled sandstone formation.  Additionally, both of these projects are for base load power fueled by coal, which results in a consistent CO2 output.  This confluence of local opportunities for EOR, amenable geology, and a consistent CO2 output is clearly not the case for the proposed Lauderdale peakers.
The Department agrees that CCS is not technically feasible for this project.  In addition to the reasons stated by FPL, the lack of proximity to a suitable location for EOR also makes CCS infeasible, given the limited existing technology.  The Raccoon Point oil field in eastern Collier County, part of the Sunniland Trend[footnoteRef:6] oil reserve, is approximately 50 miles to the southwest of the Lauderdale Plant.  Infrastructure is not currently in place for transporting compressed CO2 to Raccoon Point.  Additionally, the inconsistent and intermittent nature of the CO2 produced by the Lauderdale peaking units would greatly decrease the marketability of their CO2 for EOR or related commercial uses. [6:  Collier Resources Company] 

Oxidation Catalyst:  The use of catalytic oxidation technology is primarily used to reduce CO emissions, but it can also be used to reduce emissions of CH4.  Catalytic oxidation can convert CH4, with a GWP of 25, to CO2, with a GWP of 1.  This technology would be most attractive to sources with high emissions rates of CH4.
FPL does not consider an oxidation catalyst to be technically feasible for CH4 control for this project.  Oxidation catalyst would yield a practically imperceptible reduction in GHG emissions, due to the very small amount of CH4 expected from this project.  Furthermore, FPL estimates that the additional CO2 emissions arising from the backpressure that results from the use of oxidation catalyst would negate any reductions in CH4 emissions, in terms of CO2-equivalent GHG emissions.  Therefore, the Department agrees that an oxidation catalyst would not be economically feasible for GHG control for this project given the already low CH4 emissions and limited operation of the peaking units.
Selection of BACT
Through the analysis outlined above, FPL proposes a combination of clean fuels and energy efficiency as BACT for this project.  The Department agrees with this conclusion.
FPL has proposed numerical emissions limits, in terms of pounds (lb) of CO2e per megawatt-hour (MWh), that reflect the usage of clean fuels and efficient generation.  FPL’s proposed GHG BACT emission limits for natural gas operation and ULSD operation, and the rationales behind them, are summarized in Table 6 and 
Table 7.  The Department does not necessarily agree with or endorse these applicant estimates.
FPL also submitted estimated performance information for startups and shutdowns.  Maximum startup and shutdown GHG emissions were estimated to be 3,492 lb CO2e/MWh for natural gas, and 3,451 lb CO2e/MWh for ULSD.
The applicant’s requested averaging period for the GHG emissions limit is 720 operating hours, which is the equivalent of 30 days of full-time operation.  The requested overall standard would be weighted by the fraction of the 720 hours spent in normal operation for gas, normal operation for ULSD fuel oil, startup/shutdown operation for gas, and startup/shutdown operation for ULSD fuel oil.


[bookmark: _Ref419269924]TABLE 6 – APPLICANT’S ORIGINALLY REQUESTED GHG BACT EMISSION LIMIT FOR NATURAL GAS OPERATION.
	Category
	Units
	Estimated Performance

	Fuel
	 
	Gas
	Gas
	Gas

	Turbine Inlet
	degree F
	85
	85
	85

	Evaporative Cooling
	 
	Off
	Off
	Off

	Gross Load
	%
	100%
	75%
	Low a

	Gross Heat Rate
	Btu/kWh (HHV b)
	10,060
	10,556
	13,290

	Gross Efficiency
	%
	33.9%
	32.3%
	25.7%

	CO2e
	lb CO2e/MWh
	1,196
	1,255
	1,580

	Operation
	 
	50%
	25%
	25%

	Gas Average CO2e
	lb CO2e/MWh
	1,306
	(Weighted average of 100%, 75% and Low load)

	Performance Margin
	%
	2%
	(Vendor Performance Margin)

	Degradation Margin
	%
	5%
	(Account for normal wear during operation)

	Proposed CO2e limit (gas)
	lb CO2e/MWh
	1,398
	(Composite average of 720 operating hours)

	a Load at which the CT has achieved compliance with the NOX emission limit
b Higher heating value


[bookmark: _Ref423329395]
Table 7 – Applicant’s Requested GHG BACT Emission Limit for ULSD Operation.
	Category
	Units
	Estimated Performance

	Fuel
	 
	ULSD
	ULSD
	ULSD

	Turbine Inlet
	degree F
	85
	85
	85

	Evaporative Cooling
	 
	Off
	Off
	Off

	Gross Load
	%
	100%
	75%
	Low a

	Gross Heat Rate
	Btu/kWh (HHV b)
	10,052
	10,667
	12,331

	Gross Efficiency
	%
	34.0%
	32.0%
	27.7%

	CO2e
	lb CO2e/MWh
	1,631
	1,731
	2,001

	Operation
	 
	50%
	25%
	25%

	ULSD Average CO2e
	lb CO2e/MWh
	1,749
	(Average of 100%, 75% and Low load)

	Performance Margin
	%
	2%
	(Vendor Performance Margin)

	Degradation Margin
	%
	5%
	(Account for normal wear during operation)

	Proposed CO2e limit (ULSD)
	lb CO2e/MWh
	1,871
	(Composite average of 720 operating hours)

	a Load at which the CT has achieved compliance with the NOX emission limit
b Higher heating value


To determine whether FPL’s requested GHG emission limits reflect BACT, the Department analyzed recent emissions data from peaking units within Florida, as well as other publicly available information.
At its Fort Myers power plant, FPL operates two GE 7FA.03 (also known as GE MS7241FA) 170-MW combustion turbines.  These turbines, Units 3A and 3B, have been in operation since 2003.  The CO2 emissions rates for the Fort Myers peaking units since 2004, gathered from the US EPA Clean Air Markets Division (CAMD) website[footnoteRef:7], are shown in Figure 3. [7:  http://ampd.epa.gov/ampd] 

[image: ]
[bookmark: _Ref417570745]Figure 3.  FPL Fort Myers Peaking Units 3A and 3B CO2 Emissions Rate.
The annual average CO2 emissions rate for the Fort Myers peaking turbines has remained less than 1,350 lb CO2 per MWh for the turbines’ entire history, which is considerably less than FPL’s original request of 1,398 lb CO2 per MWh for this project.  It is also worth noting that the data in Figure 3 include periods of startup and shutdown, and oil usage, which are excluded from FPL’s original request of 1,398 lb CO2 per MWh.  As is clear in Figure 3, to date there has been little to no degradation in these turbines’ efficiency or heat rate.  GE estimates that the 7F.05 turbine efficiency is 2 to 3.5 percentage points greater than that of the 7FA.03[footnoteRef:8].  The turbines used at Fort Myers are considerably less efficient than the 7F.05 turbines proposed for this Lauderdale project, so the CO2 emissions rate for the proposed Lauderdale turbines should be considerably less than that of the Fort Myers turbines. [8:  Matt, A.G., “7FA Gas Turbine Evolution:  Product Development Update.”  From 2010 GE Energy Customer Solutions Conference.] 

The 7FA.03 turbine is also used at the Tampa Electric Company (TECO) Polk Power Station.  There are four 7FA.03 turbines in peaking service at Polk.  Polk Turbines 2, 3, 4, and 5 have been in service since 2000, 2002, 2007, and 2007, respectively.  The emissions performance of these turbines since 2008, from the EPA CAMD website, is shown in Figure 4.
From Figure 4, it is clear that the CO2 emissions rate for the Polk peaking units has been less than 1,340 lb CO2 per MWh on an annual basis, also with no real evidence of performance degradation to date.  Again it is important to note that the turbines captured in Figure 3 and Figure 4 are considerably less efficient than the 7F.05 turbines that will be used at Lauderdale.


[image: ]
[bookmark: _Ref417631582]Figure 4.  TECO Polk Peaking Units CO2 Emissions Rate.
Furthermore, in FPL’s 2015 Ten-Year Site Plan to the Florida Public Service Commission, the “Average Net Operating Heat Rate” for these Lauderdale turbines is given as 10,203 Btu/kWh.  The Department converted this figure to an expected CO2 emissions rate of 1,196 lb CO2 per MWh, which is in agreement with the applicant-supplied estimate in Table 6:

Therefore the Department is confident that the turbines in this project can achieve average emissions rates considerably lower than the proposed BACT natural gas rate originally requested by FPL.  Annual average emissions rates with less efficient 7FA.03 turbines at FPL Fort Myers and TECO Polk have been usually below 1,300 lb CO2 per MWh, including periods of startup and shutdown. 
If one assumes that the turbines in this project will generally be operated at or near full load, this analysis of both past performance and FPL’s own projections indicates that an emissions rate near 1,300 lb CO2 per MWh should be achievable for this project.  However, given the changing energy generation landscape and the growth of solar and distributed generation, it is conceivable that lower-load operation may be more desirable or necessary in the future than it has been in the past.  FPL performed a supplemental analysis of how the existing, to-be-retired, gas turbines at Lauderdale have been operated, and this analysis shows a significant amount of lower-load operation.  FPL estimates that these new turbines will be operated at loads under 70% about 40% of the time, in order to meet the needed amount of generation and transmission support in FPL’s system.  Projected loads, based on actual usage of the existing turbines from May 2014 to April 2015, are summarized in Table 8.  In Table 8, all loads between 20% and 40% are assigned to the 40%-50% category, since the 7F.05 turbines in this project likely cannot meet the primary BACT NOX standard of 9 ppm at loads below 46%.


[bookmark: _Ref422819519]Table 8 – Expected distribution of loads for turbines in this project, based on historic loads of the existing Lauderdale gas turbine peakers.
	Load
	Proportion of operating hours

	40%-50%
	21.7%

	50%-60%
	7.7%

	60%-70%
	9.9%

	70%-80%
	11.7%

	80%-90%
	21.0%

	90%-100%
	28.0%


Pursuant to the above analysis, FPL has proposed a revised BACT limit for periods of natural gas usage of 1,372 lb CO2 per MWh, gross, including periods of startup and shutdown.  This was determined by estimating net operating factors using the weightings enumerated in Table 6, above, with a 5% add-on for possible performance degradation.  The Department will set a BACT limit for periods of natural gas usage of 1,372 lb CO2 per MWh, gross, including periods of startup and shutdown.  This takes into account the anticipated need for lower-load operation of these turbines.
Additionally, the Department recognizes that the climatic and environmental impacts of GHGs are generally analogous to a “cumulative” framework, rather than an “acute” one.  For the first 36 months of operation, the Department plans to set the averaging period for GHG BACT for these units as a 12-month rolling average, rolled monthly, allowing the five turbines to be considered collectively as one unit for GHG compliance.  After the first 36 months, each turbine will demonstrate compliance on an individual basis, as a 36-month rolling average, rolled monthly.  This longer averaging period, and the initial grouping of all five turbines, allows for a wide range of operating conditions, especially lower-load operation, to be taken into account, rather than being based on “worst-case” conditions.  This is consistent with EPA’s consideration of multi-year compliance periods for its proposed Clean Power Plan[footnoteRef:9], as well as four-year compliance periods for some types of boilers and turbines and three-year applicability determination periods, for proposed GHG New Source Performance Standards[footnoteRef:10].  Further, it is consistent with the relatively long timelines associated with the impacts of GHGs on climate. [9:  79 FR 34830]  [10:  79 FR 1430] 

The Department identified two recent GHG BACT determinations which include startup and shutdown emissions for simple cycle 7F.05 turbines.  The Fredonia Power Generating Station in the State of Washington received a BACT GHG limit of 1,291 lb CO2 per MWh, net, including periods of startup and shutdown, while the Antelope Elk Energy Center in Texas received a BACT GHG limit of 1,304 lb CO2 per MWh, gross, including periods of startup and shutdown.  The draft Lauderdale BACT limit is consistent with these examples, given the slight decrease in efficiency at the high temperatures experienced in Florida and the necessity for lower-load operation by FPL.
Nearly all of the data in the above analysis focused on the use of natural gas, since it will be the primary fuel for these turbines.  There is insufficient data available to perform a similar analysis for ULSD fuel oil usage.  There is also considerable uncertainty and unpredictability surrounding the need to use backup fuel and the conditions under which the turbines would be operated on ULSD fuel oil.  Therefore, the Department generally agrees with the applicant’s assessment of a GHG BACT emissions standard for ULSD and will set a standard during ULSD fuel oil firing of 1,871 lb CO2 per MWh, gross, inclusive of periods of startup and shutdown.
The composite standard with which the permittee will be required to show compliance will consist of a weighted average of the natural gas and ULSD fuel oil standards, weighted by the generation from each fuel over the appropriate compliance period, as discussed above:

where MWhgas = Gross output from gas firing for compliance period,
MWhULSD = Gross output from ULSD firing for compliance period,
Total MWh = Total gross output for compliance period = MWhgas + MWhULSD
Limitgas = GHG BACT limit for natural gas operation = 1,372 lb CO2 / MWh, and
LimitULSD = GHG BACT limit for ULSD operation = 1,871 lb CO2 / MWh.
[bookmark: _GoBack]Compliance with this BACT emissions standard will not be demonstrated until these turbines have been operating for a year (all units combined).  Therefore, an initial special performance test of each turbine will also be required.  Each turbine will be required to demonstrate that it can meet an emissions rate of 1,256 lb CO2 per MWh, gross, firing natural gas in a one-time initial special performance test at base load.  After demonstrating achievement of this benchmark, these turbines will no longer be subject to this special limit.  This benchmark is based on FPL’s projected 1,196 lb CO2 per MWh, with a margin for non-ideal performance, weather, etc.
Compliance with the GHG BACT limit for these turbines will be in accordance with the continuous monitoring requirements of 40 CFR 75.  This includes options for continuous monitoring of fuel use, combined with the use of emissions factors for CO2, or the use of a continuous emissions monitor for CO2.  Either of these methods accurately determines CO2 emissions.
5.1.3 Consideration of Proposed New Source Performance Standard
The US EPA has proposed a New Source Performance Standard for combustion turbines9.  For turbines with a design heat input greater than 850 MMBtu, the proposed NSPS is 1,000 lb CO2 per MWh.  However, this proposed NSPS is not intended to apply to peaking units.  The proposed rule in 40 CFR 60.5509(a)(2) states that the proposed NSPS will apply to a turbine which supplies “one-third or more of its potential electric output and more than 219,000 MWh net-electrical output to a utility distribution system on a 3 year rolling average basis.”  These units are very unlikely to have a capacity factor of more than one-third; FPL’s 2015 Ten-Year Site Plan estimates these turbines’ capacity factor at 3%.  Therefore this proposed NSPS was not considered as a floor in setting the GHG BACT limit for this project.  If FPL does trigger a GHG NSPS for these turbines, they will be expected to comply with the NSPS.
5.2 SO2 and SAM Emissions
A review of the determinations for SO2 and SAM from combustion turbines contained in the EPA RACT/BACT/LAER Clearinghouse shows that the exclusive use of low-sulfur fuels constitutes the top control option for SO2 and SAM.  The use of low-sulfur fuels means that fuel sulfur was reduced to very low levels at the gas conditioning facility or refinery prior to distribution to the end user.
For this project, FPL proposed, and the Department accepts, as BACT the use of clean natural gas with a sulfur fuel specification less than 2 grains per 100 standard cubic feet of natural gas (2 gr/100 scf), and ULSD fuel oil, which is less than 0.0015% sulfur by weight.  These are considerably more stringent that the NSPS in 40 CFR 60, Subpart KKKK, of 20 gr/100 scf for natural gas and 0.05% sulfur by weight for fuel oil.  This will be demonstrated through purchase contracts or records for natural gas and fuel oil reflecting this sulfur content limit.
5.3 NOX., CO and PM/PM10/PM2.5 Emissions
Determinations of BACT for NOX, CO, and PM/PM10/PM2.5 emissions from the turbines were issued in Permit No. 0110037-011-AC.  Considering the lack of advancement in control technologies in the short time since the original permit was issued, the previous BACT determination for PM/PM10/PM2.5 emissions is reaffirmed in this permit revision, and the concentration-based BACT limits for NOX and CO are unchanged.  However, the mass-per-unit-time-based BACT limits for NOX and CO are modified slightly to account for updated emissions factors for the 7F.05 turbine.  The adjusted limits are given in Table 9:
[bookmark: _Ref418849053]TABLE 9 – ADJUSTMENTS TO MASS-BASED BACT EMISSIONS LIMITS FOR NOX AND CO.
	Pollutant
	New Mass-Based Emissions Standard
	Previous Mass-Based Emissions Standard

	NOX
	Gas
	73.8 lb/hr
	77.0 lb/hr

	
	Oil
	382.0 lb/hr
	378.0 lb/hr

	CO
	Gas
	20.0 lb/hr
	21.0 lb/hr

	
	Oil
	49.6 lb/hr
	49.0 lb/hr


The non-BACT VOC limits have been similarly adjusted, as shown in Table 10.  VOC emissions will be subject only to an initial stack test and tests prior to renewal of the facility’s Title V operating permit.
[bookmark: _Ref418849274]Table 10 – Adjustments to Mass-Based VOC Emission Limits.
	Pollutant
	New Mass-Based Emissions Standard
	Previous Mass-Based Emissions Standard

	VOC
	Gas
	3.4 lb/hr
	3.77 lb/hr

	
	Oil
	8.4 lb/hr
	8.0 lb/hr


Additionally, the NSPS Subpart KKKK limits for NOX apply at all times, and these provide a continuous emissions limitation for NOX; therefore the NSPS standards are adopted as a “Secondary BACT” standard for those periods during which the “Primary BACT” NOX standard does not apply.  Work practice standards will limit startups on ULSD fuel oil to periods of natural gas curtailment or shortages, or for testing or maintenance.  Additionally, the permittee will be required to follow the manufacturer’s recommended practices for startups and shutdown and to train all operators in these procedures.  These work practices provide a BACT emission limitation during startup and shutdown periods.
The emission limits for these turbines are summarized in Table 11.
[bookmark: _Ref423959748]Table 11 -- Summary of Emission Limits for Turbines.
	
Pollutant
	Emission Standard
	Basis
	Compliance Method 
	Averaging Time

	NOX
	Gas
	15.0 ppmvd @15% O2
(for turbine loads ≥ 75%)
	NSPS KKKK, Secondary BACT
	CEMS
	4-hr rolling avg.

	
	
	9.0 ppmvd @15% O2
	Primary BACT (Normal operating conditions)
	
	24-hr block avg.

	
	
	73.8 lb/hour
	
	
	One 24-hr block 

	
	Oil
	42.0 ppmvd @15% O2
	Primary BACT
	
	4-hr rolling avg.

	
	
	382.0 lb/hour 
	BACT
	
	One 24-hr block 

	
	Gas or oil
	96.0 ppmvd @15% O2
(for turbine loads < 75%)
	NSPS KKKK, Secondary BACT
	
	4-hr rolling avg

	CO
	Gas
	4.0 ppmvd @15% O2 
	BACT
	Initial and Annual Stack Tests
	Three 1-hr runs

	
	
	20.0 lb/hour
	
	
	

	
	Oil
	9 ppmvd @15% O2
	
	
	

	
	
	49.6 lb/hour
	
	
	

	PM/PM10/PM2.5
	2.0 gr. sulfur/100 SCF natural gas
0.0015% sulfur fuel oil 
	BACT
	Fuel Record Keeping
	N/A

	
	10 percent opacity
	
	Visible Emissions
Annual Test 
	6-minute block

	SO2 and SAM
	2.0 gr. sulfur/100 SCF natural gas
0.0015% sulfur fuel oil
	BACT
	Fuel Record Keeping
	N/A

	GHGs
	Gas
	1,372 lb CO2e/MWh
	BACT
	Fuel-use monitoring or CEMS
(40 CFR 75)
	12-montha or 36-monthb rolling avg.

	
	Oil
	1,871 lb CO2e/MWh
	
	
	

	VOC
	Gas
	3.4 lb/hour
	Reasonable Assurance
	Stack Tests: Initial and prior to operating permit renewal
	Three 1-hr runs

	
	Oil
	8.4 lb/hour
	
	
	


a. For the first 36 months of operation, the lb CO2e/MWh limit (12-month rolling average) applies to the average emissions and outputs from all five new combustion turbines.
b. After the first 36 months of operation, the lb CO2e/MWh limit (36-month rolling average) applies to each new combustion turbine.
6. BACT REVIEW FOR CIRCUIT BREAKERS (E.U. NO. 054)
6.1 Greenhouse Gas Emissions
6.1.1 Discussion
Circuit breakers require the use of materials with high dielectric strength for electric insulation.  Sulfur hexafluoride (SF6) is commonly used for this purpose.  The GWP of SF6 is 23,900.  In spite of this high GWP, SF6 is still generally used because of its superior dielectric and arc-quenching properties, and because it is not flammable (unlike some dielectric oils).  Circuit breakers can typically be certified to have a leak rate of no more than 0.5% per year.  The applicant estimates that nine circuit breakers will be needed for this project.
6.1.2 BACT Analysis
The applicant identified alternative (non-SF6) dielectric fluids, minimization of SF6, and good operational practices as the available control techniques in their permit application for the proposed circuit breakers.  Historically, dielectric fluids such as dielectric oils have been used in high voltage applications.  However, the use of these materials in circuit breakers has been predominantly replaced with SF6, which has superior dielectric and arc quenching properties.  Modern SF6 circuit breakers are designed as totally enclosed pressure systems with low potential SF6 fugitive emissions.  The proposed circuit breakers will have a pressure gauge with internal set points for operation limitations.  Leakage is typically guaranteed to be no more than 0.5% by weight.  In addition, circuit breakers have density alarms that provide warnings when a leak occurs.  Further, this equipment is routinely inspected to insure proper operation since the equipment is necessary for safe operation of the Project.
Circuit breakers using SF6 with alarms and periodic inspection are technically feasible for the project.  The use of alternative dielectric fluids is not practical for high voltage applications.  Circuit breakers using SF6 insulating gas are presently superior in their performance to alternative systems using dielectric oil, high pressure air blast, or vacuum circuit breakers.
The only technically feasible control technologies for SF6 in this project are the use of modern enclosed circuit breakers with a leakage rate of no more than 0.5% which are thoroughly tested, equipped with leakage detection systems and alarms, and periodic inspections.  The permit includes the following work practice standards as BACT.  The permittee will monitor the circuit breakers remotely and continuously through the plant control system.  Preventive maintenance will be performed in accordance with manufacturer instructions, and the permittee will submit a circuit breaker monitoring plan to the Department after the equipment is selected and placed in service.  
7. BACT REVIEW FOR FIRE PUMP ENGINE (E.U. NO. 051)
7.1 Greenhouse Gas Emissions
7.1.1 Discussion
The fire pump engine is a 300-horsepower compression-ignition ULSD-fired internal combustion engine.  This engine will have a design fuel flow rated of 16.9 gallons per hour.  This engine is intended for emergency service, and it will be limited to 100 hours per year of non-emergency use for testing and maintenance. 
7.1.2 BACT Analysis
The applicant identified only an efficient engine as a possible technology.  Clean fuels represent another possible control technology implicitly considered by the applicant.  Spark ignition combustion engines, such as those that use natural gas or gasoline, are not recommended for use with emergency fire pump engines due to difficulties with storing sufficient quantities of fuel.  Therefore, the only technically feasible control option for the fire pump engine is energy efficiency.
The applicant proposes the use of a ULSD-fueled engine, with an estimated thermal efficiency of 32.9%.  Additionally, this engine will be run for no more than 100 hours per year in non-emergency situations.  The Department has determined that the use of an efficient engine along with limiting operational non-emergency hours to 100 hours or less constitute GHG BACT for this EU. 
7.2 SO2 and SAM Emissions
The use of ULSD fuel oil is required by NSPS 40 CFR 60 Subpart IIII and the GHG BACT, above.  ULSD fuel oil has the lowest possible sulfur content of fuels that can be used for the fire pump engine (15 parts per million).  FPL requests the use of ULSD fuel oil as BACT for SO2 and SAM, given its low sulfur content and the lack of alternatives, and the Department agrees with this determination.
7.3 NOX., CO and PM/PM10/PM2.5 Emissions
Determinations of BACT for NOX, CO, and PM/PM10/PM2.5 emissions from the fire pump engine were issued in Permit No. 0110037-011-AC.  These previous BACT determinations are reaffirmed in this permit revision, with no adjustments.
8. AIR QUALITY ANALYSIS
[bookmark: _Ref418507029]The Lauderdale peaker unit replacement project has the potential to emit the following PSD-pollutants at levels in excess of their respective PSD SER: PM/PM10 /PM2.5, CO, NOX, and SO2. FPL must provide a demonstration utilizing approved air quality models, showing that the predicted emissions of these pollutants will not cause or contribute to a violation of the NAAQS or PSD increment for each where they apply. PM10, PM2.5, CO, SO2, and NOX (as NO2) have defined national and state NAAQS and PM10, SO2, and NO2 have defined PSD increments. In addition, significant impact levels (SIL) and significant monitoring concentrations (SMC) are used to determine the scope of the modeling analyses and evaluate the need for pre-construction ambient air monitoring data. 
8.1 Existing Ambient Air Quality near the Lauderdale Plant
The reported design values for ozone, PM2.5, NO2 and SO2 for the monitors in the vicinity of the project site are shown in Figure 5, Figure 6, Figure 7, and Figure 8 below, respectively.  These monitors indicate that Broward County is well within attainment of all applicable national and state AAQS.
[image: O:\--- Proposed New O Drive Structure\OBP\Modeling\Maps\State Design Value Maps\2014\2014 Ozone Design Values.jpg]
[bookmark: _Ref418857251]Figure 5.  Florida Ozone Design Values.
[image: O:\--- Proposed New O Drive Structure\OBP\Modeling\Maps\State Design Value Maps\2014\2014 PM25 24hr Design Values.jpg]
[bookmark: _Ref418857315]Figure 6.  Florida 24-hr PM2.5 Design Values.
[image: O:\--- Proposed New O Drive Structure\OBP\Modeling\Maps\State Design Value Maps\2014\2014 NO2 DV Combined.jpg]
[bookmark: _Ref418857366]Figure 7.  Florida 1-hr NO2 Design Values.
[image: O:\--- Proposed New O Drive Structure\OBP\Modeling\Maps\State Design Value Maps\2014\2014 SO2 Design Values.jpg]
[bookmark: _Ref418857423]Figure 8.  Florida 1-hr SO2 Design Values.
Ozone is a key indicator of the overall state of regional air quality.  It is not emitted directly from combustion processes; rather it is formed from VOCs and NOX emitted primarily from regional industrial and transportation sources.  VOCs are also emitted from agricultural fires, natural drought-related fires and natural emissions from vegetation.  These two precursors participate in photochemical reactions that occur on an area-wide basis and are highly dependent on meteorological factors.
PM2.5 (also known as PMfine) is another important indicator of regional air quality.  Some PM2.5 is directly emitted as a product of combustion from transportation and industrial sources, as well as from fires.  Much of it consists of particulate nitrates and sulfates formed through chemical reactions between gaseous precursors such as SO2 and NOX from combustion sources and ammonia (NH3) naturally present in the air or added by other industrial or agricultural sources.
8.2 Models, Emissions Data, and Meteorological Data
The EPA-approved American Meteorological Society and EPA Regulatory Model (AERMOD), Version 14134, was used to evaluate the pollutant emissions from the project in the surrounding Class II areas.  AERMOD is a Gaussian steady-state plume dispersion modeling system that simulates pollutant dispersion methods based on planetary boundary layer turbulence structure and scaling concepts, including the treatment of both surface and elevated sources, and both simple and complex terrain. AERMOD contains two input data processors: the AERMET meteorological processor and the AERMAP terrain processor. 
8.3 Models, Emissions Data, and Meteorological Data
The EPA-approved American Meteorological Society and EPA Regulatory Model (AERMOD), Version 14134, was used to evaluate the pollutant emissions from the project in the surrounding Class II areas.  AERMOD is a Gaussian steady-state plume dispersion modeling system that simulates pollutant dispersion methods based on planetary boundary layer turbulence structure and scaling concepts, including the treatment of both surface and elevated sources, and both simple and complex terrain.  AERMOD contains two input data processors: the AERMET meteorological processor and the AERMAP terrain processor. 
The AERMET meteorological data used with the AERMOD model consisted of a continuous 5-year period of hourly surface weather observations from the National Weather Service (NWS) Automated Surface Observing System (ASOS) station located at the Fort Lauderdale-Hollywood International Airport (FLL).  The upper air sounding data used was collected from the Florida International University in Miami (FIU).  This data was compiled by the DEP for the period 2009 through 2013 with the inclusion of a land cover and use-analysis input from AERSURFACE, and a detailed wind data from AERMINUTE. The ASOS station at FLL is located approximately 4 km due east of the project site and is the closest primary weather station considered to have representative meteorological data.  The FIU station is the closest upper air station to the project site and is located approximately 50 km to the southwest. 
Both sites are in close proximity to the coastline and the terrain between the two sites is mostly flat, therefore wind direction and wind speed frequencies measured at the ASOS and upper air sites are considered to be representative of the project site.
8.4 Significant Impact Analysis
The general modeling approach for the significant impact analysis for the Lauderdale peaker unit replacement project followed the EPA and the DEP modeling guidelines for determining compliance with NAAQS and PSD increments.  For all criteria pollutants that will be emitted in excess of the PSD SER, a significant impact analysis is performed to determine whether the emission and/or stack configuration changes due to the project alone will result in predicted impacts that are in excess of the SIL for Class I (designated areas such as National Parks) and Class II areas (everywhere else).  For the proposed project, emissions increases above the PSD SER occur for the following criteria pollutants:  PM10, PM2.5, CO, SO2 and NOX (note no modeling is required for GHG).  A significant impact analysis was completed for these pollutants to determine if the project may cause an increase in ground-level concentration greater than the SIL for each.
If the modeling results for a particular pollutant show ground-level increases less than it’s SIL, the applicant need not conduct any further modeling.  If the modeled concentrations from the project exceed the SIL, then additional refined modeling, including emissions from nearby facilities and/or projects (cumulative modeling), is required to determine the proposed project’s impacts compared to the NAAQS and PSD increments for those pollutants.
8.4.1 Class II SIL
FPL has chosen the General Electric 7F.05 model for the installation of the peaker units.  The applicant is conservatively seeking permitted authority to operate the turbines for up to 3,390 hours per year using natural gas, of which ULSD fuel oil could be used up to 500 hours per year.  To determine the ‘worst case scenario’ for emissions of each pollutant, the turbine model was evaluated at a range of operating temperatures, loads, and fuels.  To perform this evaluation, exhaust exit temperatures and velocities were calculated for each of the temperature, load, and fuel combinations.  Using these numbers, AERMOD was run with a generic emissions rate of 10 g/s (for all five turbines combined) at each configuration. The resulting 1-hr, 3-hr, 8-hr, 24-hr, and annual average concentrations for each pollutant were then multiplied by the ratio of the pollutant-specific emission rate to the generic emission rate to determine actual ground-level concentrations.  In general, lower ambient air temperatures and a higher operating load led to higher ground-level concentrations for NO2 and SO2.  Concentrations of PM10, PM2.5, and CO however, exhibited higher concentrations at lower temperatures and lower operating loads.  The highest calculated concentration for each pollutant, from any combination of temperature, load, fuel, and turbine model, was then compared to the PSD Class II SIL. 
In the Class II modeling analysis, receptor locations used in both single source and cumulative modeling analyses were based on  UTM coordinates from Zone 17, North American Datum 1983 (NAD83).  A combination of fence line, near-field and far-field receptors were chosen for predicting maximum concentrations in the vicinity of the project.  The air modeling domain was set as a 20 km x 20 km grid centered at UTM 17N and east and north coordinates of approximately 580,214 and 2,884,227 meters, respectively.  A discrete Cartesian grid of 3,412 receptors was located at the following intervals and distances:
· Every 50 meter (m) along the property boundary and fence line.
· Every 100 m beyond the fence line to 2 km.
· Every 250 m from 2 km to 5 km.
· Every 500 m from 5 km to 10 km.
The modeling results shown in Table 12 demonstrate that the maximum concentrations due to the project are predicted to be less than the SIL for all pollutants except for 24-hour PM2.5 and 1-hour NO2.  As a result, additional modeling analysis for NO2 and PM2.5 must consider other nearby sources and background concentrations to determine the cumulative impact of these sources for comparison to NAAQS and PSD increments.
[bookmark: _Ref418512129]TABLE 12 – MAXIMUM PREDICTED SINGLE SOURCE MODELING IMPACTS COMPARED TO THE SIL.
	Pollutant
	Averaging Time
	Max Impact 
(μg/m3)
	SIL (μg/m3)
	Primary NAAQS (μg/m3)
	Significant Impact?

	PM10
	Annual 24-Hour
	0.07
2.04
	1
5
	50
150
	No No

	PM2.5b
	Annual 24-Hour
	0.05
2.04
	0.3
1.2
	15
35
	No
Yes

	NO2a
	Annual 1-Hour
	0.27
44.6d
	1
7.6
	100
189
	No
Yes

	COb
	8-hour 1-hour
	10.4
13.0
	500
2,000
	10,000
40,000
	No No

	SO2c
	Annual
24-Hour
3-Hour
1-Hour
	0.1
0.75
2.05
1.9
	1
5
25
7.86
	30
365
NA
197
	No
No
No
No


	a. Assumes 75% conversion of NOX to NO2 on an annual basis and 80% conversion on a 1-hour basis, (i.e. the tier 2 modeling approach). 
b. Maximum 24-hour impacts based on 10-hours of ULSD oil firing and 14-hours of natural gas firing
c. Maximum impact based on 8760 hours of natural gas. The applicant is only seeking 3390 hours of total use.
d. Assumes 8760 hours of continuous operation using ULSD.




8.5 1-Hour NO2 and 24-Hour PM2.5 Class II NAAQS and Increment Analysis
The 1-hour NO2 NAAQS is a probabilistic standard, and compliance is based on the highest predicted 98th percentile (i.e., 8th highest) daily maximum 1-hour average concentrations, on a receptor-by-receptor basis, averaged over five years of meteorological data.  The 24-hour PM2.5 NAAQS is based on the 98th percentile of all daily measurements per year, averaged over five years.
The NAAQS and PSD analyses are cumulative source analyses that evaluate whether the air quality impact concentrations from all nearby sources will comply with the NAAQS and PSD increments.  The analyses considered the modeled impacts from existing and future sources at the proposed Lauderdale Project site, emissions from other nearby facility sources, as applicable, and a non-modeled background concentration that is intended to account for all sources not included in the modeling analysis.
8.5.1 [bookmark: _Ref418499313][bookmark: _Ref418499304]Major Stationary Sources near the Lauderdale Plant
To provide some perspective on the relative scale of NOx and PM emissions around the proposed Lauderdale project, refer to Table 13 and Table 14 below. These tables list the largest stationary sources of actual emissions, by pollutant, around the project site, with the project highlighted in bold text.
In order to determine which sources could significantly interact with the project’s emissions, two separate screening techniques were used for PM2.5 and NOX.  For PM2.5, a screening technique called the “20D approach” was used.  This technique is a quantifiable approach to relate a source’s emissions to the distance from the project site.  Facilities whose annual emissions are greater than a threshold value are included in the cumulative modeling analysis. For NOX, all sources within 10 km were examined, and any sources emitting greater than 13 tons per year was included in the cumulative modeling. 
[bookmark: _Ref418857719]Table 13 – Largest Sources of NOX (2013) near the Lauderdale Plant.
	Owner/Company Name
	Site Name
	County
	Emissions (TPY)

	FP&L
	Lauderdale Power Plant (Existing)
	Broward
	4,360.7

	Wheelabrator South Broward, INC
	Wheelabrator South Broward
	Broward
	2,259.4

	FP&L
	Lauderdale Project
	Broward
	1009 a

	FP&L
	Port Everglades Power Plant
	Broward
	49.8

	a. Based on maximum potential emissions.


[bookmark: _Ref418857921]Table 14 – Largest Sources of PM2.5/PM10 (2013) Near the Lauderdale Plant.
	Owner/Company Name
	Site Name
	County
	Emissions (TPY)

	FP&L
	Lauderdale Power Plant (Existing)
	Broward
	255.5

	FP&L
	Lauderdale Project
	Broward
	139 a

	Steel Fabricators, LLC
	Steel Fabricators
	Broward
	9.9

	Wheelabrator South Broward, INC
	Wheelabrator South Broward
	Broward
	8.7

	a. Based on maximum potential emissions.


[bookmark: _bookmark34]Additionally, the department evaluated other sources outside the “20D” and 10-km criteria in making the final determination of sources to include in the modeling.  No other sources are expected to have a significant impact in conjunction with the project’s emissions.  The sources included in the NO2 and PM2.5 modeling analysis are shown in Figure 9 below.
[image: ]
[bookmark: _Ref418858587]Figure 9.  Background NOX and PM2.5 Emission Sources included in Cumulative Modeling.
8.5.2 Non-Modeled Background Concentrations
The State of Florida ambient air monitoring network operated by the Department and its partners (local air pollution control programs) includes monitors in many Florida counties.  The chosen monitors shown Figure 10 are conservatively representative of the project site. These monitors are used to estimate the existing air quality in the area and to satisfy pre-construction monitoring requirements.  Table 15 below provides the ambient air quality design values for the selected monitors.
[image: ]
[bookmark: _Ref418859375]Figure 10.  Ambient Air Quality Monitors Nearest to the Lauderdale Plant.

[bookmark: _Ref418859413]The ambient air measurements listed in Table 15 are values that do not contain “exceptional events.”  An “exceptional event” is defined by EPA in accordance with 40 CFR 50.14 as an event that affects air quality, is not reasonably controlled or preventable, and is an event caused by human activity that is unlikely to recur at a particular location or natural event.
[bookmark: _Ref423333211]Table 15 – PM2.5 and Ozone Design Values for Monitors Closest to the Project Site.
	
Pollutant
	Location (Site Number)
	Averaging Period
	Ambient Concentration

	
	
	
	Compliance Period
	Value
	Standard
	Units a

	PM2.5
	Davie, FL
(012-011-1002)
	24-hour a
	2011-2013
	14.9
	35
	μg/m3

	
	
	Annual b
	2011-2013
	7.1
	12
	μg/m3

	Ozone
	Dania Beach, FL
(012-011-8002)
	8-hour c
	2011-2013
	0.059
	0.075
	ppm

	a. Three year average of the 98th percentile of maximum daily 24-hour concentrations.
b. Three year average of the arithmetic annual means.
c. Three year average of the annual 4th highest daily 8-hour maximum.


To determine the background concentrations for NO2, the applicant used a less conservative methodology. As outlined in EPA’s guidance published in September 2014[footnoteRef:11], background concentrations can be determined by season and hour-of-day from multiple years of monitoring data. Table 16 below shows the results from the Dania Beach, FL, monitoring station.  [11:  US EPA’s Clarification on the use of AERMOD Dispersion Modeling for Demonstrating Compliance with the NO2 National Ambient Air Quality Standard memorandum. pp. 11 – 13. Sept. 30, 2014] 

[bookmark: _Ref418859528]Table 16 – Background NO2 Concentrations by Season and Hour-of-Day.
	3 Year Average 98th Percentile Concentrations (ppb)

	Hour
	Winter
	Spring
	Summer
	Fall

	1
	39.21
	29.59
	22.57
	28.53

	2
	38.29
	29.87
	22.3
	26.6

	3
	34.85
	26.12
	21.57
	25.27

	4
	34.81
	25.18
	20.21
	24.07

	5
	32.03
	27.66
	21.91
	24.07

	6
	32.51
	29.72
	22.12
	25.93

	7
	32.99
	35.15
	25.97
	29.87

	8
	35.81
	36.36
	24.73
	32.73

	9
	37.8
	26.48
	16.18
	27.87

	10
	29.81
	21.85
	11.03
	22.4

	11
	19.11
	18.17
	8.45
	17.2

	12
	21.29
	17.36
	8.09
	15.67

	13
	22.03
	17.93
	10.41
	15

	14
	20.84
	18.97
	11.18
	17.47

	15
	24.25
	20.78
	13.48
	20.47

	16
	21.96
	18.08
	16.69
	17.4

	17
	21.77
	17.69
	14.54
	15.53

	18
	22.21
	16.51
	17.75
	15.2

	19
	27.29
	19.48
	19.91
	19.4

	20
	27.77
	19.27
	22.3
	21.07

	21
	31.76
	21.9
	24.3
	23.67

	22
	36.32
	27.03
	23.6
	26

	23
	33.17
	24.85
	24.63
	28.27

	24
	35.29
	29.69
	22.97
	27.13




8.5.3 Cumulative Modeling Results
In the cumulative modeling, the applicant used the “worst case” emissions rate, which were determined by operating load, fuel type, and air temperature.  Emission rates of 50.0 lb/hr and 380.0 lb/hr were used in the model for PM2.5 and NO2 respectively.  These rates are expected to occur when the turbines operate at base load on 100% ULSD at an ambient air temperature of 59 °F.
Table 17 shows the results of this analysis.  In order to satisfy the NAAQS for NO2, the 5-year average of the 98th percentile (eighth-high) daily maximum NO2 concentration must not exceed the established limit.  For PM2.5, the NAAQS is based on the 98th percentile of all daily measurements per year, averaged over five years.  As shown in Table 17, NO2 and PM2.5 emissions from the proposed project are not expected to cause or contribute to a violation of the 1-hour NO2 or 24-hour PM2.5 NAAQS.
[bookmark: _Ref418673350]Table 17 – Cumulative Modeling Results.
	
Pollutant
	Averaging Time
	Major Sources Impact a (μg/m3)
	Monitored Background Conc.(μg/m3)
	Total Impact (μg/m3)
	NAAQS
(μg/m3)
	Total Impact Greater Than NAAQS?

	NO2
	1-hour
	118.43
	Variable b
	151.3
	188.1
	No

	PM2.5
	24-hour
	8.0
	14.9
	24.9
	35
	No

	a. Calculated based on five turbines operating 8,760 hr/yr on ULSD oil, i.e., a conservative approach.
b. See Table 16.


Secondary PM2.5 formation from the emissions of SO2, NOX and VOC is expected to be minimal.  The increases in emissions of these pollutants as a result of the Lauderdale Project are: 110 TPY (SO2); 1009 TPY (NOX); and 35 TPY (VOC).  Currently, air dispersion and transport models do not account for the contributions these compounds make in the formation of secondary PM2.5.  However, estimates of the relationship between PM2.5 and its precursors can be made.  Because secondarily formed PM2.5 takes time for the chemistry conversions, this component of the PM2.5 is more widespread and diffuse.  An estimate of the change in PM2.5 that could occur as a result of the NOX increase can be made by noting that NOX emissions in Broward County reduced by about 14,000 TPY from 2008 to 2011.  The PM2.5 24-hr design values at monitors in the county reduced by 7.0 µg/m3.  Thus, if all the PM2.5 concentration reductions were attributed to the NOX emissions reduction, the average reduction would be approximately 0.0005 µg/m3 per ton. This would mean an increase of approximately 0.50 µg/m3 of PM2.5 for the 1,009 ton increase in NOX resulting from the Lauderdale Project.  Such an increase would not affect compliance with meeting the NAAQS or PSD increments.
8.5.4 24-Hour PM2.5 Class II Increment Analysis
The PSD increment represents the amount new sources in an area may increase ambient ground level concentrations of a pollutant from a baseline concentration in order to avoid approaching the NAAQS.  As mentioned, there is no established PSD increment for the 1-hour NO2 standard but an increment analysis is required for the 24-hour PM2.5 standard.  The combined impacts of all increment-consuming sources in the area including the new source cannot exceed the PSD increment.  The proposed Lauderdale Project was modeled assuming base load operation of the five new CT’s as well as the operation of the Port Everglades Power Plant.  No other PSD increment consuming sources were used in the area, as other sources in the region were built before the baseline date.  The results of this analysis are presented in Table 18 below and show that the combination of the emissions from the project and all increment consuming sources does not exceed the applicable PSD increment for 24-hour PM2.5 concentrations.


[bookmark: _Ref418673424]Table 18 – PSD Increment Modeling Results.
	Pollutant
	Averaging Time
	Maximum Combined Impact (μg/m3)
	Allowable PSD Class II Increment (μg/m3)
	Total Impacts Exceed Increment?
	Increment Consumed

	PM2.5a
	24-hour
	4.5
	9.0
	No
	50%

	a.	Concentration reported is the highest, second highest 5-year daily value, based on five turbines operating 8,760 on ULSD oil


8.6 24-Hour PM2.5 and PM10 Class I Analysis
8.6.1 Class I SIL
The nearest Class I area to the project site is Everglades National Park (ENP), which is located at a distance greater than 50.0 km to the southwest of the project location.  The EPA-approved California Puff (CALPUFF) non-steady-state puff dispersion model is recommended for evaluation of emission impacts at distances greater than 50 km.  This model was used to evaluate pollutant dispersion, visibility impairment, and nitrogen (N) deposition in the ENP Class I area.  This area contains 901 discrete modeling receptors that were provided by the Federal Land Manager (FLM) and the National Park Service (NPS).  Meteorological input data used in the modeling analysis was also provided by the NPS for the years 2001- 2003.  The maximum pollutant concentrations predicted for the proposed Lauderdale peaker unit replacement project are compared to the PSD Class I SILs in Table 19 below.  The modeling results indicate that maximum concentrations due to the project are predicted to be less than the Class I SILs for all pollutants except for 24-hour PM2.5 and PM10.  As a result, detailed analyses to demonstrate compliance with the allowable PSD Class I is required for these pollutants.
[bookmark: _Ref418674561]Table 19 – Maximum Predicted Impacts of the Project at ENP Compared to Class I SIL.
	Pollutant
	Averaging Time
	Max. Predicted Impact (µg/m3) at ENP
	Class I SIL (µg/m3)
	Significant Impact?

	NO2 a
	Annual
	0.008 c
	0.1
	No

	PM10
	Annual 24-Hour
	0.002 c
0.37 c
	0.2
0.3
	No
Yes

	PM2.5 b
	Annual 24-hour
	0.002 c
0.37 c
	0.04
0.07
	No
Yes

	a. Assumes 100% conversion of NOX to NO2, i.e., the tier 1 modeling approach.
b. Assumes 100% of PM10 consists of PM2.5, i.e., the most conservative estimate.
c. Calculated based on emissions from five turbines operating on ULSD oil for 8,760 hr/yr.


8.6.2 Class I Increment Analysis
Since both PM10 and PM2.5 exceeded the Class I SIL’s in single source modeling, comprehensive multi-source modeling is necessary to show that concentrations of these pollutants will not exceed PSD Class I increments.  The CALPUFF model is a non-steady state Langrangian puff long range transport model, recommended by EPA for calculating long-range impacts and pollutant concentrations.  The model is used by the applicant to predict the change in PSD increment for PM10 and PM2.5 at ENP, which is located approximately between 48.2 km and 150 km away from the project site.  For both PM10 and PM2.5, the highest, second high 24-hour concentration for any year was compared to the PSD Class I increment.  Table 20 below shows the increment consumption for the sources modeled are well below the Class I PSD increments.
It is important to note that the Class I PSD increment modeling results in Table 20 were taken from the modeling analysis completed in the previous permit application.  The revised permit application, however, keeps two of the 24 GTs operating, whereas the previous application did not keep any operating.  Therefore, the modeling results below did not account for the potential emissions associated with the 2 GTs that will be kept online.  However, due to the relatively small amount of emissions the 2 GTs would potentially emit, the Department is well assured that including these GTs in the modeling analysis will not cause or contribute to a violation of the PSD increment.  
[bookmark: _Ref418675373]Table 20 – PSD Class I Increment Analysis.
	
Pollutant
	Averaging Time
	Highest, Second Highest Concentration (µg/m3) at ENP
	Allowable PSD Class I Increment (µg/m3)
	Increment Consumed
	Exceed Increment?

	PM10
	24-Hour
	1.29
	8.0
	16.1%
	No

	PM2.5
	24-hour
	0.16
	2.0
	8.0%
	No

	a.	Concentration reported is the highest, second highest 5-year daily value, based on five turbines operating 8,760 on ULSD oil


8.7 Ozone Analysis
Projects with VOC or NOX emissions greater than 100 TPY are required to perform an ambient air impact analysis for ozone including the gathering of pre-construction ambient air quality data.  The applicant estimated annual potential VOC and NOX emissions from the project to be 35 and 1,009 TPY respectively, and is therefore required to provide an ambient air impact analysis for ozone.
Ozone site-specific modeling is not typically completed for single source permitting because of its complexity.  Ozone is a secondarily formed pollutant that is known to be caused by the regional emissions of VOC and NOX in combination with conducive meteorological conditions (temperature, rainfall, solar radiation, etc.).  Despite significant increases in population and motor vehicle activity, ambient ozone air quality in Florida has improved over the last 5 years due to improvements in motor vehicle emissions rates.  Continued reductions in average motor fleet emissions would be expected to further improve ozone air quality.  In addition, implementation of CAIR has resulted in significant actual reductions in existing power plant NOX emissions throughout Florida.
To conclusively prove that 1,009 TPY of NOX will not cause or contribute to a violation, a very sophisticated and expensive model would need to be run for the entire region.  The key inputs to the model would be traffic, power plants throughout the region, other industrial sources, and meteorology.  As previously discussed, ozone concentrations in South Florida are well below the ambient air quality standard (Table 15).  The effects of this project on ozone would not be measurable considering the overwhelming effects of other emissions reductions and the climatological variability.  The uncertainty in any regional ozone model would be greater than the contribution from this project. 
8.8 Additional Impact Analysis
8.8.1 Growth Related Impacts Due to the Proposed Project
The impacts associated with the construction of the Lauderdale turbine project are expected to be minor.  Construction will occur over 18-24 months and will employ approximately 100 workers during that time frame.  The impacts associated with the temporary increase in vehicular traffic are expected to be negligible.  No additional permanent employees will be hired.
Existing infrastructure, both onsite and around the site, are sufficient to meet any support demands of the project. The project itself is being undertaken to improve the efficiency of the Fort Lauderdale Plant and actually results in a slightly decreased capacity and significant improvement in air quality associated with the retirement of the older turbines; therefore, little to no secondary growth as a result of the project is expected.
8.8.2 Impacts on Soil and Vegetation
Emissions of pollutants have the potential to negatively affect soils and vegetation near the project site.  To analyze these potential impacts, the applicant utilized a screening approach to compare the project’s maximum potential ambient concentrations of pollutants with effect threshold limits as reported in the scientific literature.  As previously mentioned, the project’s maximum potential air quality impacts are expected to be less than the NAAQS and PSD increments and thus the project’s impacts on soils and vegetation in the vicinity, including the ENP Class I area, are expected to be negligible.
8.8.3 Impacts on Wildlife
Impacts to wildlife in the vicinity of the project are expected to be negligible as well.  Conservative estimates of the project’s pollutant emissions are expected to be below the applicable NAAQS and PSD increments.
8.9 Class I Area Impacts – Air Quality Related Values (AQRV) 
According to the U.S. Department of the Interior, an AQRV is defined as “all those values possessed by an area except those that are not affected by changes in air quality and include all those assets of an area whose vitality, significance, or integrity is dependent in some way upon the air environment.”  An analysis of a project’s impacts on AQRV in Class 1 areas is required as part of an application for an air construction permit.
In October 2010, the Federal Land Managers (FLMs), consisting of the National Park Service, U.S. Forest Service, and U.S. Fish and Wildlife Service, issued the Federal Land Managers’ Air Quality Related Values Work Group (FLAG), Phase I Report- Revised (2010).  Based on the report, the FLM recommended initial screening criteria that would exempt a source from AQRV impact review based on a source’s annual emissions and distance from a Class I area.
The FLM will consider a source located greater than 50 km from a Class I area (the ENP is located between 48.2 and 150 km away) to have negligible impacts with respect to Class I AQRV if its total SO2, NOX, PM10, and sulfuric acid mist (SAM) annual emissions in TPY (based on 24-hour maximum allowable emissions), divided by the distance (km) from the Class I area (Q/D) is 10 or less.  The FLM would not request any further Class I AQRV impact analyses from such sources.  However, as shown in Table 21, the Q/D value for the ENP is more than the screening criterion; therefore, additional analysis is required to assess visibility impairment and acid deposition at ENP.
[bookmark: _Ref418755059]Table 21 – FLAG Guidance Screening Analysis.
	Pollutant
	SO2
	NOX
	SAM
	PM10
	Total

	Potential Emissions (Q) (TPY)
	110
	1009
	17
	139
	1275

	Class I area
	Everglades National Park

	Minimum Distance (D) (km)
	48.2

	FLAG screening ratio (Q/D) (TPY/km)
	26.5

	Greater than FLAG guidance (10)?
	Yes


8.9.1 Visibility Impacts
Certain Class I areas are protected against visibility impairment due to plume blight from nearby sources and regional haze from long distance sources. Since a large percentage of ENP is greater than 50 kilometers away from the Lauderdale Plant, this is considered a long-distance source.  Therefore, an assessment of the project’s regional haze impacts was conducted using the current EPA-approved CALPOST v.6.221 program, background light extinction Method 8, with sub-mode 5 monthly relative humidity data for the ENP in accordance with current FLM guidance.  The assessment evaluated the 98th percentile of the 24- hour average impacts.  The results indicate that the project will not have an adverse effect on visibility in the ENP as shown in Table 22.
[bookmark: _Ref418754980]Table 22 – Visibility Impairment Analysis at ENP.
	Year
	98th Percentile Maximum Visibility Impairment (deciview) a
	FLM’s Visibility Threshold (deciview)

	2001
	0.27
	0.5

	2002
	0.37
	0.5

	2003
	0.30
	0.5

	a.  Calculated based on emissions from five turbines operating on ULSD fuel oil for 10 hr/day and gas 14 hr/day.


8.9.2 Nitrogen Deposition Impacts
A total N deposition rate in the ENP was estimated for the project. The CALPUFF model was used to predict wet and dry deposition rates of four different N species in kg/ha/yr. These values are compared with FLM provided thresholds in Table 23 and show that the project is expected to have a negligible impact on the ENP with respect to N deposition.
[bookmark: _Ref418754953]TABLE 23 – TOTAL NITROGEN DEPOSITION ANALYSIS AT ENP.
	Year
	Total Deposition (kg/ha/yr)
	Deposition Analysis Threshold (kg/ha/yr)

	2001
	0.0025 a
	0.01

	2002
	0.0027 a
	0.01

	2003
	0.0036 a
	0.01

	a.   Calculated based on emissions from five turbines operating on ULSD oil for 500 hr/yr (10 hr/day) and natural gas for 2,890 hr/yr (14 hr/day).


8.10 Conclusions
Based on the results presented in the air quality analysis, the Department has reasonable assurance that the increased pollutant emissions associated with this project will not cause or contribute to any violation of a NAAQS or PSD increment.  In addition, the Department finds that there will be no adverse impact on soils, vegetation, wildlife, or AQRV.
9. PRELIMINARY DETERMINATION
[bookmark: lastpage]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.  John Dawson is the project engineer responsible for reviewing the application and drafting the permit changes.  Tom Rogers is the meteorologist responsible for reviewing and approving the ambient air quality analyses.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Office of Permitting and Compliance at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400 by phone at 850-717-9085 or by email at john.dawson@dep.state.fl.us. 
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