
[image: ]

TECHNICAL EVALUATION
&
PRELIMINARY DETERMINATION




APPLICANT
Florida Power & Light Company
700 Universe Boulevard
Juno Beach, FL 33408
Lauderdale Plant
ARMS Facility ID No. 0110037



PROJECT
Draft Permit No. PSD-FL-442
Project No. 0110037-017-AC
Dania Beach Energy Center



COUNTY
Broward County, Florida



PERMITTING AUTHORITY
Florida Department of Environmental Protection
Division of Air Resource Management
Office of Permitting and Compliance
2600 Blair Stone Road, MS#5505
Tallahassee, Florida  32399-2400




October 17, 2017


1. GENERAL PROJECT INFORMATION
1.1. Facility Description and Location

TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION
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 at Dania Beach in Broward County, 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 shows a satellite view of the site.  The UTM coordinates are Zone 17, 580.2 kilometers (km) East, and 2883.3 km North.  

Lauderdale Plant	Air Permit No. PSD-FL-442
Dania Beach Energy Center	Project No. 0110037-017-AC
Page 36 of 46
[bookmark: fig1][bookmark: _Hlk489540938][image: 601px-Map_of_Florida_highlighting_Broward_County_svg.png]Broward County

[bookmark: _Ref496013679]Figure 1.  Location of Broward County, Florida.
[image: lauderdale]
[bookmark: _Ref496013721]Figure 2.  Satellite view of Lauderdale Plant.


The existing FPL Lauderdale Plant is located within the Cities of Dania Beach and Hollywood in Broward County, Florida.  Broward County is designated as an air quality maintenance area for the pollutant ozone.  The facility is situated within 392 acres of property owned by FPL.  The Lauderdale Plant has been used for power generation since 1927 and currently includes two nominal 440 MW combined cycle units (Units 4 and 5), five nominal 200 MW combustion turbines (Units 6A through 6E) and two 1970’s vintage nominal 35 MW gas turbines.  Units 4 and 5 began operation in May 1993 and June 1993, respectively.  Units 6A through 6E began commercial operation in 2016 and replaced 22 gas turbines at the Lauderdale Plant and 12 gas turbines at the nearby Port Everglades Plant.  The Site also includes 138 kilovolt (kV) and 230 kV transmission facilities (system substation).
1.2. Primary Regulatory Categories
· The facility is a major source of hazardous air pollutants (HAP).
· The facility operates units subject to the acid rain provisions of the Clean Air Act.
· The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· The facility is a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
· The facility operates units subject to the New Source Performance Standards (NSPS) of 40 Code of Federal Regulations (CFR) 60.
· The facility operates units subject to the National Emissions Standards for Hazardous Air Pollutants (NESHAP) of 40 Code of Federal Regulations (CFR) 63.


1.3. Project Description
FPL submitted an application[footnoteRef:1] 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.  The applicant proposes to modernize Units 4 and 5 with a modern, highly efficient, lower-emission next generation clean energy center using the latest combined cycle technology.  The modernized unit will be located wholly within the existing Lauderdale Site, and will be known as the Dania Beach Energy Center (DBEC).  Therefore, the following existing emissions units (EU) will be affected by this project. [1:  Link to Application, Click “Public Oculus Login” button to access the application] 

TABLE 1 – List of affected existing emissions units.
	EU No.
	Description

	035
	Combined-Cycle Combustion Turbine with Heat Recovery Steam Generator (CT 4A)

	036
	Combined-Cycle Combustion Turbine with Heat Recovery Steam Generator (CT 4B)

	037
	Combined-Cycle Combustion Turbine with Heat Recovery Steam Generator (CT 5A)

	038
	Combined-Cycle Combustion Turbine with Heat Recovery Steam Generator (CT 5B)

	042
	Auxiliary Boiler used to provide steam to the turbine shaft seals during a cold start of the plant.  Maximum designed heat input rate is 15.5 MMBtu/hr.


DBEC will be a net 1,200-megawatt (MW) nominal 2-on-1 combined cycle electrical generating unit that will consist of two new advanced-technology combustion turbine/electric generators, two heat recovery steam generators (HRSGs), and one steam turbine/electric generator, along with supporting units.  Natural gas will be the primary fuel for DBEC.  Ultra-low-sulfur distillate (ULSD) “light oil” will be used as a backup fuel for the combustion turbines.  The natural gas will be provided by an existing pipeline connection, and ULSD will be delivered by truck.  The combined cycle unit is referred to as Unit 7.  Other sources of air emissions will include an auxiliary boiler, emergency diesel generators, natural gas heaters, emergency diesel fire pump engine and mechanical draft auxiliary cooling system.  A conceptual site plan of the project is presented in Figure 3.
[bookmark: fig3][image: ]
Figure 3  Location of the DBEC Project.
[bookmark: _Hlk489959036]The following new emissions units will be added by this project.
TABLE 2 – new emissions units added by this project.
	EU No.
	Description

	055
	Unit 7A – One nominal 430 MW combustion turbine with HRSG

	056
	Unit 7B – One nominal 430 MW combustion turbine with HRSG

	057
	One Nominal 99.8 MMBtu/hour Auxiliary Boiler

	058
	Two Nominal 3,300 kW ULSD Emergency Generators

	059
	Two Natural Gas Heaters

	060
	One Nominal 422-hp Emergency Fire Pump Engine

	061
	Mechanical Draft Auxiliary Cooling System

	062
	Circuit Breakers


1.4. Processing Schedule
July 27, 2017	Department received the application for an air pollution construction permit.
October 4, 2017	Department received revised CO emission rates from the applicant.
2. APPLICABLE REGULATIONS
2.1. 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 3.
[bookmark: _Ref343241113]TABLE 3 – 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 

	62-214
	Acid Rain Program Requirements

	62-296
	Stationary Sources – Emission Standards 

	62-297
	Stationary Sources – Emissions Monitoring 


2.2. Federal Regulations
The Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 identifies New Source Performance Standards (NSPS) for a variety of industrial activities.  Part 61 specifies National Emissions Standards for Hazardous Air Pollutant (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP provisions based on the Maximum Achievable Control Technology (MACT) for given source categories.  The Acid Rain provisions includes Part 72 (permits regulation), Part 73 (an allowance tracking system), Part 75 (continuous emission monitoring), Part 77 (excess emission procedures), and Part 78 (appeal procedures).  Federal regulations are adopted in Rule 62-204.800, F.A.C.  Additional details of the applicable federal regulations are provided in Section 3 of this report.
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 Lauderdale Plant is a major stationary source because it meets this definition and will emit, 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 4.
[bookmark: _Ref367970333]TABLE 4 – LIST OF SIGNIFICANT EMISSIONS RATES. a
	Pollutant
	SER (TPY)
	Pollutant
	SER (TPY)

	CO
	100
	NOX
	40

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

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

	Ozone (NOX) b
	40
	SAM
	7

	SO2
	40
	Pb
	0.6

	Hg
	0.1 
	GHGs
	75,000 (CO2e) c

	a. Excluding fluoride and pollutants specific to the Pulp and Paper industry, MWCs, MSW landfills.
b. Ozone (O3) is regulated by its precursors (VOC and NOX).  PSD for PM2.5 can be triggered by its precursors (NOX and SO2).
c. “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.


A source that triggers PSD review for a traditional PSD pollutant (listed above) also triggers a PSD review for GHG 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. 
3.2. PSD Applicability for the Project
The PTE for each emissions unit is summarized in Table 5.
[bookmark: Tab5]TABLE 5 – PTE for individual emissions units (tpy).
	Pollutant
	Emissions Unit a

	
	2 CTs & HRSGs
	Auxiliary Boiler
	Fuel Heaters
	Emergency Generators
	Fire Pump Engine
	Cooling Tower
	Circuit Breakers

	SO2
	208
	0.56
	0.24
	0.0023
	0.00021
	-
	-

	PM
	198
	0.74
	0.32
	0.07
	0.005
	44.10
	-

	PM10b
	198
	0.74
	0.32
	0.07
	0.005
	1.93
	-

	PM2.5 b
	198
	0.74
	0.32
	0.07
	0.005
	0.003
	-

	NOX
	339
	4.99
	4.25
	2.3
	0.132
	-
	-

	CO
	382
	7.98
	3.57
	1.3
	0.031
	-
	-

	VOC (as methane)
	50.5
	0.54
	0.23
	0.07
	0.003
	-
	-

	SAM
	40.5
	-
	-
	-
	-
	-
	-

	Pb
	0.050
	-
	-
	-
	-
	-
	-

	GHGs (CO2e)
	4,532,974
	11,671
	5,072
	482
	22.5
	-
	11.4

	a. Annual potential emissions were based on maximum emissions for baseload operation and ambient temperatures of 75°F at enhanced power output and evaporative cooling when firing natural gas and evaporative cooling when firing ULSD oil.
b. All PM10 emissions from CTs are considered to be PM2.5.


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 plant 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.
[bookmark: _Hlk492019110][bookmark: _Hlk490807961]This project consists of the construction of new emission units and changes to existing units (the retirement of Units 4 and 5, and the supporting auxiliary boiler).  Therefore, the Hybrid Test for Multiple Types of Emission Units in Rule 62-212.400(2)(a)3., F.A.C., was used to determine if there is a significant emissions increase.  As defined in Rule 62.210.200(187), F.A.C., a significant net emissions increase is determined by accounting for all other “contemporaneous” and creditable increases or decreases in actual emissions.  Emission increases or decreases for a proposed modification are contemporaneous if they occur five years before the construction of that change and the date the increase from the change occurs.  The installation of Units 6A through 6E are contemporaneous with the DBEC Project, therefore, the potential to emit from Unit 6 was also included in determining PSD applicability.  Table 6 identifies the estimated emissions increases based on the initial application.
[bookmark: Tab6]TABLE 6 – Summary of the Applicant’s PSD Applicability Analysis.
	Pollutant
	Annual Emissions; TPY
	Subject to
PSD?

	
	DBEC Potential Emissions a
	Emission Increases
(Units 6A-6E)
	Baseline Actual b
(Units 4 & 5)
	Net Emissions Increase c
	Significant
Emissions Rate
	

	CO
	396
	217
	175
	438
	100
	Yes

	NOX
	353
	1,009
	1,994
	-632
	40
	No

	PM
	244
	139
	125
	258
	25
	Yes

	PM10
	202
	139
	125
	216
	15
	Yes

	PM2.5
	200
	139
	125
	214
	10
	Yes

	SO2
	209
	110
	13
	307
	40
	Yes

	SAM
	41
	17
	2
	56
	7
	Yes

	VOC
	51
	36
	5
	307
	40
	Yes

	Pb
	0
	Neg.
	Neg.
	~0 lb/year
	1,200 lb/year
	No

	GHG d
	4,550,233
	2,472,792
	2,268,823
	4,754,202
	75,000
	Yes

	a. The potential emissions are based on the 75°F ambient temperature at 100 percent load condition.
b. The applicant did not include EU 042 in the evaluating the emission decreases related to this project.  The low usage of the auxiliary boiler was found to have a minimal impact on the accumulated Baseline Actual Emissions.
c. The Net Emissions Increase is determined by combining the DBEC potential emissions and the increase associated with the recently authorized simple cycle units 6A-6E and subtracting the Baseline Actual Emissions from the shutdown of Lauderdale Units 4 & 5.
d. Includes sulfur hexafluoride (SF6) Circuit Breakers: 11.40 tons CO2e/year.
Note: Neg. = negligible.


As shown in Table 6, the project is subject to PSD preconstruction review for all PSD pollutants, excluding NOX and lead.
4. DEPARTMENT’S PROJECT REVIEW
Units 4 and 5 consist of four 1990’s-vintage combustion turbines (CTs).  The combined CT 4A and CT 4B units are designated Unit 4; in like manner, the combined CT 5A and CT 5B units are designated Unit 5.  Unit 4 and Unit 5 each have a net summer continuous capability of 430 MW.  NOX emissions are controlled by using steam injection.  Duct modules, suitable for later installation of selective catalytic reduction equipment, are also installed.  Unit 4 commenced commercial operation in May 1993 and Unit 5 commenced commercial operation in June 1993.  A consecutive 24-month period was selected within the past five years for each pollutant to evaluate the baseline actual emissions that can be credited for this project for modernizing Units 4 and 5.  The two consecutive year averages selected for NOX, PM/PM10, and SO2 were evaluated from 2013-2014.  The baseline actual emissions for CO, PM2.5, and VOC were evaluated from the annual operating reports submitted for 2012-2013, 2015-2016, and 2014-2015, respectively.  The Department reevaluated the emissions credits and potential increases and found the data to be consistent with the applicant’s PSD analysis.
4.1. Unit 7 (CT 7A & 7B)
A CT is an internal combustion engine that operates with rotary rather than reciprocating motion.  CTs are essentially composed of three major components: compressor, combustor, and power turbine.  The proposed configuration is referred to as a 2-on-1 power plant configuration with two sets of CTs and HRSGs connected to a single steam turbine generator.
[bookmark: _Ref490731876]The applicant proposes to commence construction in 2019 for two CTs that will be the latest model of General Electric’s (GE) Frame 7HA.  GE’s industrial Frame 7s and 9s (be they “- F”, “- G” or “- H” technology) may incorporate similar metallurgy to that used on aircraft engines.  The letters F, G and H refer to temperature ceilings and therefore imply higher power (with “later” alphabet letters)[footnoteRef:2].  These CTs have a gross capacity of over 400 MW at an inlet air temperature of 75°F.  The HRSGs will not have duct firing.  Each CT will utilize inlet air cooling that will consist of evaporative cooling.  Evaporative cooling systems achieve adiabatic cooling using water evaporated from a treated media.  Evaporative cooling (also known as “fogging”) is the injection of fine water droplets into the gas turbine compressor inlet air, which reduces the gas temperature.  Lower compressor inlet temperatures result in a more mass flow rate through the gas turbine with a boost in shaft-driven electrical power production.  The emissions performance remains within the normal profile of the gas turbine for the lower compressor inlet temperatures.  Enhanced power modes can be operated using wet compression which introduces water into the CT compressor inlet to enhance the CT capability during warm ambient conditions or other CT improvements.  The CTs will use natural gas as the primary fuel, with ULSD oil used as the backup fuel.  Natural gas for DBEC will be transported to the site by the existing pipeline connection to the Lauderdale Plant.  DBEC will be connected to the existing natural gas yard.  The ULSD oil will be delivered to the facility by truck and will be stored in existing fuel oil tanks.  The applicant has requested to operate 8,760 hours per year while firing natural gas with ULSD oil-firing for both turbines limited to an aggregated 2,000 hours per year.  A process flow diagram of the new CT configuration, operating at base load conditions with an ambient temperature of 75°F, is presented in Figure 4. [2:  Source:  The National Energy Technology Laboratory (Oil & Gas Library), U.S. Department of Energy.] 

[bookmark: fig4][image: ]
Figure 4.  Process Flow Diagram for Each CT.
4.1.1. Unit 7 Applicable State Regulations
For this project, the following state regulations are applicable to Unit 7:
· Rule 62-204.800, F.A.C. (Federal Regulations Adopted by Reference);
· Rule 62-212.400, F.A.C. (PSD Preconstruction Review and Best Available Control Technology (BACT));
· Rule 62-214.300, F.A.C. (Acid Rain Applicability); 
· Rule 62-296.570 (RACT); and
· Rule 62-297.310, F.A.C. (General Emissions Test Requirements).
4.1.2. Unit 7 Applicable Federal Regulations
The following NSPS and NESHAP provisions are applicable to Unit 7:
· NSPS, Subpart A (General Provisions);
· NSPS, Subpart KKKK (Standards of Performance for Stationary Combustion Turbines that Commenced Construction, Modification or Reconstruction After February 18, 2005);
{Note:  Pursuant to NSPS, Subpart KKKK, the NOx emissions shall not exceed 15 parts per million (ppm) at 15% oxygen (O2) while firing natural gas, 42 ppm at 15% O2 while firing ULSD oil, and 96 ppmvd @15% O2 for combustion turbines operating at less than 75% of peak load.}
· NSPS, Subpart TTTT (Standards of Performance for Greenhouse Gas for Electric Generating Units);
{Note:  Under NSPS, Subpart TTTT, base load combustion turbines that combust more than 90% natural gas are subject to a standard of 1,000 lb CO2 per megawatt-hour (MWh), gross, on a 12-operating-month rolling average basis.  For gas or oil-fired turbines under Subpart TTTT, and under the Acid Rain continuous monitoring provisions of 40 CFR 75, emissions of CO2 may be measured using a continuous emissions monitor, or through fuel use monitoring and emissions factors.}
· [bookmark: _Hlk492372705]NESHAP, Subpart YYYY (NESHAP for Stationary Combustion Turbines)
{Note:  This NESHAP provision has a maximum achievable control technology (MACT) limit of 91 parts per billion by volume dry (ppbvd) corrected to 15% O2, i.e., 91 ppbvd @ 15% O2, for formaldehyde (CH2O). This emission limit of Subpart YYYY shall apply if the facility exceeds 1,000 turbine fired hours on fuel oil cumulatively in any one year.  Some separate reporting and monitoring may be required by the individual subparts.}
4.2. Other Sources of Air Emissions
4.2.1. [bookmark: _Hlk490136314]Circuit Breakers
The applicant is requesting to construct two circuit breakers that will be located in the power block of Unit 7.  The circuit breakers in the power block contain a GHG, known as sulfur hexafluoride (SF6).  SF6 is an electrical insulator and interrupter in equipment that transmits and distributes electricity.  SF6 has been broadly used in the U.S. due to its dielectric strength and arc-quenching characteristics and has replaced flammable insulating oils.  Circuit breakers are required for connection of the electric power generated by Unit 7 to FPL’s transmission and distribution system through the facilities located on the property.  The circuit breakers will be authorized to operate continuously at 8,760 hours per year.
4.2.2. Auxiliary Boiler
As part of this project, a new auxiliary boiler will be installed and used for the startup and shutdown sequences of the CTs to provide steam to the steam cycle.  The auxiliary boiler will have a maximum design heat input rating of 99.77 million British thermal units per hour (MMBtu/hour) and will be exclusively fueled by pipeline quality natural gas.  The applicant proposes to limit the hours of operation of the auxiliary boiler to 2,000 hours per year.
The auxiliary boiler will be subject to NSPS Subpart Dc (Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating Units), NESHAP Subpart DDDDD (Standards for Hazardous Air Pollutants for Major Sources: Industrial, Commercial, and Institutional Boilers and Process Heaters) and Rule 62-296.406, F.A.C. (Fossil Fuel Steam Generators with Less Than 250 MMBtu/hour Heat Input).  The boiler is subject to NESHAP Subpart DDDDD because it does not meet the definition of an electric utility steam generating unit (EGU) in 40 CFR 63.10042.  The unit is not defined as an EGU because it will be utilized for less than one third of its potential electric output capacity.  Furthermore, the unit is not subject to NESHAP Subpart UUUUU (Standards for Hazardous Air Pollutants: Coal- and Oil-Fired Electric Utility Steam Generating Units) because the boiler does not meet the definition of an EGU and will exclusively fire natural gas.
4.2.3. Fuel Gas Heaters
The applicant proposes to install two natural gas fuel heaters rated at 9.9 MMBtu/hour.  One of the two fuel gas heaters will be a spare.  The heaters will be fired by pipeline quality natural gas with maximum sulfur content limited to 2.0 gr/100 scf.  The hours of operation for the natural gas heaters are unrestricted and will be operated as necessary to heat natural gas above the dew point.  The fuel gas heaters meet the definition of a process heater pursuant to NESHAP, Subpart DDDDD (Standards for Hazardous Air Pollutants for Major Sources: Industrial, Commercial, and Institutional Boilers and Process Heaters).  Therefore, the fuel heaters will be required to meet the tuning requirements of NESHAP, Subpart DDDDD.
4.2.4. Emergency Diesel Generators
[bookmark: _Hlk490145733]Two 3,300-kilowatt (kW-brake) emergency diesel generators will be installed to support the power plant.  These emergency diesel generators will be used when electric power is not available.  The units will be operated only in emergencies, and for testing and maintenance.  The generators will have non-emergency operational limits of no more than 100 hours per year and will normally be operated for a few hours per month for maintenance checks to maximize efficiency.  The emergency diesel generators will meet the requirements of NSPS, Subpart IIII to demonstrate compliance with NESHAP, Subpart ZZZZ.
4.2.5. Diesel Fire Pump Engine
DBEC will be equipped with a 425-horsepower (hp) fire pump engine.  This engine will be used when necessary during catastrophic events such as fires.  Similar to the emergency diesel generators, the fire pump engines will be limited to 100 hours per year; however, the engines are expected to operate for 1 to 2 hours per month for maintenance and reliability testing.  The fire pump engine will also meet the requirements of NSPS, Subpart IIII to demonstrate compliance with NESHAP, Subpart ZZZZ.
4.2.6. Mechanical Draft Auxiliary Cooling System
DBEC will have a 14-cell mechanical draft auxiliary cooling system.  The new cooling system cell stack heights will be 60.6 ft. with inner diameters of 31.625 ft.  The cooling system deck height will be 46.8 ft. and the cooling system is included as a one of the proposed structures in the building downwash analysis.  The applicant is requesting for the hours of operation to not be restricted at 8,760 hours per year.
4.2.7. Temporary Emissions Units
Two construction boilers will be on-site for the full construction period of the DBEC and transported from one location to another with skids or trailers.  The construction boilers have a heat input capacity of up to 150 MMBtu/hour and will primarily fire natural gas with ULSD oil as a back-up fuel.  The applicant is requesting for the boilers to be restricted to 1,500 hours per year of operation.  The potential emissions are estimated to be 7.3 lb/hour of PM/PM10/PM2.5, 1.7 lb/hour of SO2, 24.7 lb/hour of CO, 1.6 lb/hour of VOC, and 22.2 lb/hour of NOX.  The boilers are also equipped with low NOX burners and will be on-site for less than one year.  In addition, temporary diesel powered electric generators may be used for construction power to support various types of electric powered construction equipment.  Once the DBEC commences commercial operation, these units will no longer be operated.  Therefore, the construction boilers and electric generators will not require a subsection in the air construction permit due to their temporary status.
5. BACT PROCESS
“Best Available Control Technology” or “BACT” is defined in Rule 62-210.200(32), F.A.C. as follows:
1. 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, 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, taking into account:
0. Energy, environmental and economic impacts, and other costs;
0. All scientific, engineering, and technical material and other information available to the Department; and
0. The emission limiting standards or BACT determinations of Florida and any other state.
1. 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.
1. Each BACT determination shall include applicable test methods or shall provide for determining compliance with the standard(s) by means which achieve equivalent results.
1. In no event shall application of best available control technology result in emissions of any pollutant which would exceed the emissions allowed by any applicable standard under 40 CFR Parts 60, 61, and 63.
EPA’s RACT/BACT/LAER Clearinghouse (RBLC)[footnoteRef:3], is also employed to provide a list of recent BACT determinations regarding similar projects within the last 10 years throughout the country for comparison. [3:  EPA RBLC] 

5.1. BACT Review for Unit 7 (EU Nos. 055 & 056)
This project did not trigger PSD for NOX or lead emissions.  Therefore, the BACT review for Unit 7 will only pertain to CO, VOC, PM/PM10/PM2.5, SO2 (including SAM) and GHG emissions.
As previously described, Unit 7 will be required to maintain compliance with the NOX emission standards pursuant to NSPS, Subpart KKKK.  The applicant was not required to establish additional NOX limitations.  However, FPL is requesting the following standards and controls for emissions of NOX:
•	NOX emissions will be controlled using wet injection during ULSD fuel oil firing, dry low NOx (DLN) combustors during natural gas firing and Selective Catalytic Reduction (SCR) when firing both fuels.
•	NOX emissions while firing natural gas shall be limited to 2 ppmvd at 15% O2 on a 24-hour block average basis;
•	NOX emissions for limited ULSD fuel oil fuel oil use shall be limited to 8 ppmvd at 15% O2 on a 24-hour rolling average basis;
During startups, shutdowns, fuel switching, DLN tuning and malfunctions, the NSPS Subpart KKKK limits apply.  Compliance with the NOX emissions standards, seen in Table 10, will be demonstrated by utilizing a continuous emissions monitoring system (CEMS).
The Department accepts the proposed limitations, controls and selected compliance method.  The proposed approach closely resembles the NOX BACT determination that was established in March of 2016 for the FPL Okeechobee Clean Energy Center (OCEC) for a 3-on-1 combined cycle project with smaller GE 7HA CTs.  Because Broward County is a maintenance area for ozone, these limits also assure compliance with the RACT provisions in Rule 62-296.570, F.A.C.
5.1.1. CO and VOC Emissions
5.1.1.1. Discussion
Gas turbines emit CO and VOC emissions due to incomplete combustion of the fuels.  Incomplete combustion occurs when a fuel is not oxidized completely to form carbon dioxide (CO2) and water (H2O).  Specifically, CO results when there is insufficient residence time at high temperature or incomplete mixing to complete the final step in fuel carbon oxidation.  For many combustion processes, CO emissions are inversely proportional to NOx emissions.  However, the DLN combustor design for General Electric’s Frame 7HA gas turbines have also successfully reduced CO emissions concurrently with NOx emissions.
VOC can encompass a wide spectrum of volatile organic emissions, some of which are categorized as HAPs.  Similar to CO emissions, VOC emissions are emitted into the atmosphere when fuel remains from incomplete combustion.  When firing natural gas, some trace constituents of the gas remain unreacted, while others may result from the thermochemical decomposition of organic matter from the heavier hydrocarbon constituents.  When firing liquid fuels, such as ULSD oil, primarily emissions of aliphatic, oxygenated, and low molecular weight aromatic compounds which exist in the vapor phase at flue gas temperatures account for much of the unreacted and partially pyrolyzed volatile organic emissions.
CO and VOC emissions are higher for gas turbines operating at low loads as compared to similar gas turbines operating at higher loads.  Emissions of CO and VOC can be controlled through both the careful tuning of combustion and through add-on technologies.
5.1.1.2. Identification of Control Technologies for CO and VOC Emissions
Good Combustion Practices (GCP).  Good combustion practices include following the manufacture’s recommendations, the tuning of combustion, sufficient mixing of air and fuel, and dry controls using advanced combustor design to promote CO and VOC burnout.  The control system is adjusted to consider the effect of the water content due to high fogging which can cause the pulsation levels of the combustion system and CO emissions to increase.  Simulations in steady-state cycle confirmed that high fogging will cause a minor shift in the hot gas temperature if the dry formulas are applied without any consideration.  However, a modified turbine inlet temperature formula analogue to those used for oil operation with NOx water injection for power augmentation can be implemented to account for the water that is being injected during high fogging2.  When using the adjusted turbine inlet temperature formulas, high fogging has a negligible influence on CO emissions under baseload operating conditions where the CO and VOC emissions are minimized.
Catalytic Oxidation Systems.  A catalytic oxidation system consists of a noble metal catalyst section incorporated into the gas turbine exhaust.  CO oxidation catalysts are especially useful for turbines that use wet injection, which can increase the concentrations of CO and unburned hydrocarbons in the exhaust.  CO catalysts are also employed to minimize VOC and organic HAP emissions.  The catalyst is regularly comprised of a precious metal such as platinum, palladium, or rhodium.  Other formulations are also used, such as metal oxides for emission streams containing chlorinated compounds.  The CO catalyst promotes the oxidation of CO and hydrocarbon compounds to CO2 and H2O as the emission stream passes through the catalyst bed.  The oxidation process takes place spontaneously, without the requirement for introducing reactants.  The performance of these oxidation catalyst systems on combustion turbines results in 90-plus percent control of CO and about 85 to 90 percent control of formaldehyde.  A catalytic oxidation system could be installed either before the HRSG or within the HRSG.  Installation within the HRSG would also reduce CO emissions from the duct burner.  Capital costs and technical feasibility are not affected by placement of the HRSG.
EMx (Formerly SCONOX):  The EMx system is a process for control of CO, VOC, NOX, SO2 and PM emissions from natural gas fired combustion processes such as turbines, process heaters, and a variety of utility and industrial applications.  One benefit is that it does not require injection of ammonia or other chemicals and have demonstrated emission levels below 1 ppm.  However, this technology employs a catalyst that may be poisoned by even the very small amount of sulfur present in natural gas.  Finally, this technology has not been employed on large turbines, greater than approximately 80 MW.  The Unit 7 turbines of DBEC are roughly five times the size of the largest turbines on which this technology has been employed.  EMx is mechanically very complicated and requires on-site hydrogen production from natural gas.  It is neither feasible nor cost-effective for this project.
Startup and Shutdown Work Practice Standards:  Emissions of CO can be rather high at low load operations, such as during periods of startup and shutdown.  At these low loads, CO emissions can briefly be on the order of hundreds of ppmvd.  FPL has proposed work practice standards that will serve to reduce CO and VOC emissions associated with startups and shutdowns.  These include starting up only on natural gas as long as it is available and following the manufacturer-recommended procedures for startup and shutdown.
5.1.1.3. Applicant’s Proposal
The applicant recognized a combustion controls and oxidation catalyst systems as compatible technologies and are considered together in combination as the top control option for CO and VOC emissions.  However, the applicant identified the following adverse impacts for installing a catalytic oxidation system:
Energy Impacts.  DLN combustors and GCP are inherent to the combustion process and do not create any energy impacts.  With an oxidation catalyst, the output of the CT would be reduced by the additional backpressure.  The applicant identified a penalty of approximately 8,113,500 kilowatt-hours per year in potential lost generation which could supply the monthly electrical needs of about 676 residential customers.  To replace this lost energy, the applicant evaluated an additional 83,410 British thermal units per year (Btu/yr) or about 83 million cubic feet per year of natural gas to be required.
Environmental Impacts.  The applicant identified no negative environmental impacts with the use of DLN combustors and GCP since these systems are designed and operated to achieve the optimum balance between CO and NOX emissions.  The installation of an oxidation catalyst would theoretically reduce potential CO emissions by about 105 TPY per CT while causing direct emissions of SAM due to oxidation of SO2.  Emissions of SAM could increase by up to 2 TPY with secondary emissions of 9.53 TPY.
Economic Impacts.  As previously mentioned, the DLN combustors and GCP are part of the standard design of modern CTs reducing substantially CO and VOC emissions.  The applicant evaluated a total capital cost of an oxidation catalyst as estimated to be about $1.75 million per CT/HRSG.  Therefore, the total annualized cost of applying an oxidation catalyst is estimated to be approximately $956,000.  The applicant calculated the incremental cost effectiveness of adding an oxidation catalyst to be approximately $11,061 per ton of CO removed, based on 8,760 hours of operation with 7,760 hours of natural gas firing and 1,000 hours of ULSD oil firing.  For VOC emissions, the addition of an oxidation catalyst will not appreciably lower VOC emissions since the emissions are already extremely low.  The applicant assumed a 40 percent removal efficiency of VOC emissions as the typical vendor guarantee for VOC removal from an oxidation catalyst, resulting in a total cost effectiveness of $9,904 per ton of the combined CO and VOC emissions removed.
Therefore, the applicant rejected the catalytic oxidation system as not cost effective for this project and selected GCP to meet the BACT emissions limits with the assistance of the DLN combustors.  In addition, the applicant did not believe the additional controls would provide any measurable reductions in air quality impacts.  The applicant proposed the following CO emissions standards for project based on the efficient combustion, the firing of natural gas as the primary fuel, and good operating practices.
Note:  Parts per million by volume, dry (ppmvd)
· [bookmark: _Hlk490834937][bookmark: _Hlk490832990][bookmark: _Hlk490833470]ULSD Firing:  20.0 ppmvd (e.g. 12.7 to 14.3 ppmvd at 15% O2, at 75°F)
· Natural Gas Firing:  9.0 ppmvd (e.g. 5.4 to 6.9 ppmvd at 15% O2, at 75°F)
The applicant requests that compliance with the proposed standards should be based on the average of three test runs conducted in accordance with EPA Method 10.
The following VOC emissions standards are also proposed while demonstrating compliance in accordance with EPA Method 18 or 25A:
Note:  Parts per million by volume, wet (ppmvw)
· ULSD Firing:  3.5 ppmvw (e.g. 2.6 to 2.8 ppmvd at 15% O2, at 75°F);
· Natural Gas Firing:  1.4 ppmvw (e.g. 1.0 to 1.2 ppmvd at 15% O2, at 75°F)
5.1.1.4. [bookmark: _Hlk492370485]Department’s Draft CO & VOC BACT Determinations
BACT determinations for CO and VOC emissions were evaluated for similar combined-cycle CT projects that were established within the last ten years.  However, a similar model and configuration was not found.  As of today, the proposed GE 7HA.03 CTs have not yet been constructed and are currently in the design phase.  The most similar GE models were identified as large G- or H-class turbines, though none are 2-on-1 or the 7HA.03 models.  The highest CO stack test from the 3-on-1 turbines from each facility are shown in Table 7.
[bookmark: Tab7][bookmark: _Ref496004495]TABLE 7 – HIGHest CO Stack tests from FPL 3-on-1 combined cycle facilities (ppmvd @15% O2).
	Unit
	Natural Gas
	ULSD Fuel Oil
	Years of Tests

	Cape Canaveral Unit 3
	0.76
	2.51
	2013

	West County Units 1, 2, and 3
	1.06
	7.74
	2010-2013

	Riviera Beach Unit 5
	0.51
	0.99
	2014


Within the last 10 years, FPL has not installed a 2-on-1 combined cycle in Florida.  However, Duke Energy installed two 2-on-1 combined-cycle units which comprise of natural gas-fueled nominal 270 MW CTs manufactured by Mitsubishi with a BACT CO limit of 4.0 ppmvd at 15% O2, based on a 3-run average stack test.  The Orlando Utilities Commission installed a nominal 300 MW natural gas-fueled combined cycle unit utilizing the GE 7FA CTs with a BACT CO limit of 8.0 ppmvd at 15% O2, based on a CEMS 24-hour block average, while firing natural gas or ULSD oil for no more than 1,000 hours.  Previous BACT determinations established in Florida for VOC ranged from 1.0 ppmvd to 1.9 ppmvd for natural gas firing and 2.0 ppmvd to 10.0 ppmvd for ULSD oil firing; and utilizing GCP as the control method for CO and VOC.  Furthermore, in analyzing the PTE of CO and VOC emissions for Unit 7, the Department proposes the following BACT limits:
· CO and VOC emissions will be controlled using good combustion practices.
· CO emissions while firing natural gas shall be limited to 4.3 ppmvd at 15% O2 at 90%-100% load;
· CO emissions while firing ULSD fuel oil shall be limited to 10.0 ppmvd at 15% O2 at 90%-100% load;
· CO emissions while firing natural gas shall be limited to 7.2 ppmvd at 15% O2 at minimum emissions-compliant load (MECL) to less than 90% load;
· CO emissions while firing ULSD fuel oil shall be limited to 14.6 ppmvd at 15% O2 at MECL to less than 90% load;
· VOC emissions while firing natural gas shall be limited to 1.0 ppmvd at 15% O2;
· VOC emissions while firing ULSD fuel oil shall be limited to 2.6 ppmvd at 15% O2;
· Work practice standards that limit CO and VOC emissions during startups and shutdowns apply; 
· Each CT will be subject to a test-based minimum operating load for each fuel, other than during startups, shutdowns, DLN tuning, fuel switching, and documented malfunctions;
· The two CTs may collectively burn no more than 2,000 hours/year using ULSD fuel oil; and,
· Compliance will be demonstrated by initial stack test for CO and VOC, and by annual stack test for base-load and non-base load CO on gas, and by stack tests prior to operating permit renewal for non-base-load CO on ULSD fuel oil (or more frequently if a CT is run on ULSD fuel oil for more than 400 hours in a year).  The compliance method for the CO emissions standards shall be EPA Method 10.  For the VOC emissions standards, the compliance method shall be EPA Method 18 or 25A.
The combination of numerical limits and work practices assures that there is an applicable emissions limitation on CO and VOC at all times.
5.1.2. PM/PM10/PM2.5 Emissions
5.1.2.1. Discussion
[bookmark: _Hlk491334261]PM emissions are defined as a complex mixture of fine solid particles and liquid droplets that are carried into the air and can be classified as either filterable or condensable.  PM emissions increase with incomplete fuel combustion along with higher concentrations of ash, sulfur, and trace elements in certain fuels.  Filterable PM is the portion of the total PM that exists in the stack in either the solid or liquid state and can be measured on a EPA Method 5 filter.  Condensable PM is composed of organic and inorganic compounds and is generally considered to be all less than 1.0 micrometers in aerodynamic diameter.  Condensable PM is that portion of the total PM that exists as a gas in the stack but condenses in the cooler ambient air to form particulate matter.  Condensable PM exists as a gas in the stack, so it passes through the Method 5 filter and is typically measured by analyzing the impingers, or "back half" of the sampling train.  The collection, recovery, and analysis of the impingers is described in EPA Method 202 of Appendix M, Part 51 of the Code of Federal Regulations[footnoteRef:4]. [4:  AP-42 Vol. I, 3.1: Stationary Gas Turbines- US EPA] 

5.1.2.2. [bookmark: _Hlk491349040]Identification of Control Technologies for PM/PM10/PM2.5 Emissions
Clean Fuels.  PM emissions are negligible with natural gas firing and marginally significant with distillate oil firing because of the low ash content.  Natural gas is identified as the cleanest of the fossil fuels as seen in Table 8.
[bookmark: Tab8]TABLE 8 – Fossil Fuel Emission Levels (Pounds/Billion Btu of Energy Input) a
	Pollutant
	Natural Gas
	Oil
	Coal

	CO2
	117,000
	164,000
	208,000

	CO
	40
	33
	208

	NOX
	92
	448
	457

	SO2
	1
	1,122
	2,591

	PM
	7
	84
	2,744

	a. Source: EIA- Natural Gas Issues and Trends 1998


GCP.  GCP can be utilized to ensure complete combustion to minimize PM emissions.  Combustion chamber designs can be optimized and to further improve the oxidation process to promote complete combustion.  Modern CTs have been improved to implement effective chamber designs.
Electrostatic Precipitator (ESP).  An ESP is an add-on control device that can be placed to lower PM concentrations by creating a direct-current voltage across a pair of electrodes.  PM is separated from the gas stream by high voltage electrodes that generate an electrical field to attract PM to collector walls.  Dry ESP walls are knocked or “rapped” to dislodge PM into a collection hopper.  Whereas a wet ESP removes particles from the collecting electrodes by washing the collection surface using liquid rather than mechanically rapping the collector plates.  A wet ESP is commonly used for gas streams which retain a high moisture content.  The efficiency of a wet or dry ESP depends on dust resistivity, gas composition, gas temperature, and particle size distribution.
Baghouses.  Baghouses are used to primarily remove PM/PM10/PM2.5, and PMHAP from processes with high PM loadings and/or flow rates.  A baghouse contains fabric filter bags to remove PM from the gas stream.  The gas passes through filter bags and deposits PM (filter cake) on the bags.  The PM is dislodged from the filter bags using mechanical shakers, pulse-jets, or reverse-air flow.  The PM collection efficiency of a baghouse has reached up to 99.9%.
Wet Scrubber.  Wet scrubbers primarily treat PM/PM10/PM2.5, and high-solubility gases, but offer incidental treatment of VOC.  The pollutants are removed primarily through the impaction, diffusion, interception and/or absorption of the pollutant onto droplets of liquid.  Venturi scrubbers are the most efficient for PM collection with efficiencies ranging from 70% to over 99%.
5.1.2.3. Applicant’s Proposal
The applicant has proposed the use of clean fuels and GCPs as BACT for PM for Unit 7.  The natural gas will have a sulfur limitation of 2 grains per 100 standard cubic feet (gr./100 scf) and the ULSD oil will be limited to 0.0015% sulfur by weight.  The restrictions on sulfur content of both natural gas and liquid fuel, and the work practices for startups and shutdowns, will serve as an effective continuous emissions limitation for PM.  Additionally, an emissions standard for opacity of 10% will assist to ensure proper combustion and low emissions of PM.  The applicant states that the installation of add-on controls is not technically feasible for the following adverse impacts:
[bookmark: _Hlk491343275]Energy, Environmental and Economic Impacts.  Add-on controls are not technically feasible in reducing PM emission due to the high exhaust flow and low PM loading.  The PM exhaust concentration of the CTs is less than 0.01 grains/standard cubic feet, which is the typical design outlet condition for add-on controls used on fossil fuel steam generators that fire coal and oil.
5.1.2.4. Department’s Draft PM BACT Determination
The Department agrees that further control of PM emissions with add-on controls would not be feasible for the CTs because the units will be primarily firing natural gas with restricted amounts of very low sulfur distillate oil.  The specification of clean fuels is a pollution prevention technique and is given favorable consideration for this project.  Therefore, the following conditions are established as the draft BACT standards.
· The gas turbines shall fire natural gas as the primary fuel, which shall contain no more than 2.0 gr./100 scf of natural gas.  The gas turbines may fire distillate oil as a restricted alternate fuel (aggregated to 2,000 hours per year), which shall contain no more than 0.0015% sulfur by weight.
· Visible emissions shall not exceed 10% opacity based on a 6-minute average.
In reviewing the RBLC, the designated BACT determination is found to be consistent with recent determinations for combined cycle gas turbine projects in attainment areas for PM.
5.1.3. SAM and SO2 Emissions
5.1.3.1. Discussion
Emissions of SAM and SO2 are caused from the sulfur content contained in fuels.  The employed control technologies for combustion sources consist of fuel treatment and post-combustion add-on controls that rely on chemical reactions within the control device to reduce the concentration of SO2 in the flue gas.
5.1.3.2. [bookmark: _Hlk492370938]Descriptions of Available Controls for SAM and SO2 Emissions
Flue Gas Desulfurization (FGD).  An FGD is an add-on control used for removing SO2 from the exhaust combustion flue gases of power plants that burn coal or oil.  FGD systems commonly employ alkaline sorbents such as lime or limestone to neutralize SAM and remove the SO2 from the flue gas.  Wet and dry scrubbers are potential FGD systems.  Wet scrubbers normally utilize limestone as the reagent which is slurried with water and sprayed into the flue gas stream in an absorber vessel.  The wet scrubbers create by-products such as calcium sulfite and/or calcium sulfate.  Unlike wet scrubbers, dry scrubbers utilize lime as the reagent and the by-products are in a dry-form to be captured downstream as PM.
Clean Fuels.  Sulfur compound emissions are minimized through the use of clean-burning fuels, such as natural gas and ULSD oil.
Fuel Treatment.  Sulfur in oil can be removed through chemical desulfurization processes, but this is not a widely used commercial technology outside the petroleum industry.  Similarly, the desulfurization of natural gas is performed by the fuel supplier prior to distribution by pipeline.
GCP.  GCP can improve efficiency of conversion of fuel to electricity which would reduce the fuel consumption required and pollutant emissions per unit of electricity generated.
5.1.3.3. Applicant’s Proposal
The applicant identified the use of natural gas and ULSD oil as the only feasible technology for SAM and SO2 emissions from combined-cycle units.
Energy, Environmental and Economic Impacts.  There are no potential energy, environmental, or economic impacts that would preclude the use of natural gas and ULSD oil.  The SO2 emission levels of these fuels are extremely low.  Adversely, fuel treatment and FGD systems are not technically or economically feasible for combined-cycle units.
5.1.3.4. Department’s Draft SAM & SO2 BACT Determination
The Department’s determination is that clean fuels do constitute BACT for SO2 and SAM for this unit.  RBLC shows that the exclusive use of low-sulfur fuels constitutes as 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.
5.1.4. GHG Emissions
5.1.4.1. 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 in the turbine stacks.  As the primary fuel for the turbines, any methane that remains after combustion 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 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 period of time, 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 period of time 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.
FPL estimates that 2,266,487 tons per year, CO2e, of greenhouse gases will be emitted per turbine due to this project.  Of this, 2,266,487 tons, or 99.88% of the total CO2e emissions, is due to CO2. Stack emissions of CH4 from CTs are less than 0.04 percent of the total estimated CO2e GHG emissions.  Since non-CO2 stack GHGs comprise a miniscule fraction of the applicant’s estimated total GHG emissions from this project, in both absolute terms and CO2e terms, the applicant’s proposed strategies for minimizing GHG emissions focus almost exclusively on CO2.
5.1.4.2. Identification of Control Technologies for GHG Emissions
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:5], natural gas results in significantly less CO2 than other fossil fuels (see Table 9).  The use of natural gas as the primary fuel for these turbines is feasible and is being proposed for the DBEC Unit 7. [5:  Information from EIA website.] 

[bookmark: Tab9]TABLE 9 – 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


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 DBEC Unit 7.
Carbon Capture & Storage (CCS):  CCS 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 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.
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 one.  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.
CH4 Leak Detection & Repair (LDAR).  Detection and repair plans have been developed for CH4 leaks from oil refineries, natural gas pipelines, and landfills.  However, CH4 LDAR plans have not been utilized for power plants.  According to a recent study from Purdue University that was published in February of 2017, there is high uncertainty in estimates of CH4 emissions from natural gas-fired power plants (NGPPs).  Average CH4 emission rates from NGPPs were evaluated to be 140 ± 70 kilograms per hour; which is larger than facility-reported estimates by factors of 21–120.  At NGPPs, the percentage of unburned CH4 emitted from stacks is on average around 0.01–0.14%, which was much lower than respective facility-scale losses of 0.10–0.42% from leaks.  Additionally, calculated throughput-based emission factors derived from the NGPP measurements made in this study were, on average, a factor of 4.4 (stacks) and 42 (facility-scale) larger than industry-used emission factors[footnoteRef:6] from the US EPA Greenhouse Gas Reporting Program.  The small number of studies of leak rates of methane from power plants leads to a large uncertainty in emission factors. [6:  Assessing the Methane Emissions from Natural Gas-Fired Power Plants and Oil Refineries] 

Hybrid Technologies.  Various power generating facilities combine natural gas combined cycle (NGCC) units with solar thermal technology, with both the solar thermal heat and the CT exhaust heat feeding a single steam turbine.  Examples include FPL’s Martin Clean Energy Center and the Palmdale Hybrid Power Plant in California.  The integration of steam derived from solar energy can significantly decrease the GHG emissions from a power plant per unit of electricity produced.  However, to consider such technologies when evaluating BACT for a fossil fuel-fired plant would constitute as a fundamental redefinition of the project.  Therefore, these hybrid technologies were not considered when determining BACT for Unit 7.
5.1.4.3. Applicant’s Proposal
FPL proposes a combination of clean fuels and energy efficiency as BACT for this project.  The Department agrees with this conclusion.  This is also consistent with all other recent GHG BACT determinations for NGCC electric generating units, according to reviews of US EPA’s RBLC[footnoteRef:7], by both FPL and the Department. [7:  EPA RBLC] 

The applicant has proposed ULSD fuel oil as a backup fuel because a non-interruptible natural gas supply cannot be guaranteed.  FPL has requested that ULSD fuel oil be available as a backup fuel, limited to a base load equivalent of 2,000 hours of aggregated usage per year.  FPL has proposed numerical GHG emissions limits, in terms of pounds of CO2e per MWh, that reflect the usage of clean fuels and efficient generation.  FPL proposes a Primary BACT composite emission limit of 850 lb CO2e/MWh when firing natural gas and 1,210 lb CO2e/MWh for ULSD oil on a 12-month rolling average.  This would apply under most operating conditions, but not during certain transient operating modes, such as startup, shutdown and fuel switching.  The proposed BACT emission limits are based on those approved by the Department for OCEC that uses GE 7HA.02 CTs with a 3-on-1 design.
FPL’s analysis for the proposed natural gas primary BACT limit also entailed a review of data from other GE combined cycle units in the FPL system: namely, West County Energy Center Units 1, 2 and 3; Cape Canaveral Energy Center Unit 3; and Riviera Beach Energy Center Unit 5.  FPL analyzed how these units were operated during the period from August 1, 2014, through August 1, 2015.  This analysis included whether the units were in “3-on-1”, “2-on-1”, “1-on-1”, or simple cycle operation, and at full load or partial load.  It is also worth noting that the data in Figure 5 includes periods of startup and shutdown, and possible oil usage.
[bookmark: _Hlk491695035]To further examine transient modes of operation, such as startup, shutdown and fuel switching, the Department analyzed data from West County Energy Center Units 1 through 3.  For the years 2010 to 2014, according to CAMD data, each of the nine CTs underwent an average of approximately 70 to 80 startups per year.  Given the fast startup and shutdown times for these turbines, and the fact that they are used as base load units, they spend a small fraction of their time, and emit a small fraction of their total GHG emissions, during startups and shutdowns.  According to the CAMD data, the West County units spent 88.5% of their operating hours emitting at rates between 750 and 850 lb/MWh; this can be taken as an approximation of the amount of time spent in normal/non-transient operation.  Similarly, these units emitted 90.7% of their total CO2 emissions during non-transient operation, emitting at rates between 750 and 850 lb/MWh.  Because these transient events impacted emissions rates so little, West County Units 1 through 3 achieved an average emissions rate of 797 lb/MWh for the years 2010 to 2014, including all startups and shutdowns.  The average emissions rate for all of the electricity generated from these five units over the years 2010 to 2014 is 795.7 lb/MWh.  Additionally, for the first three quarters of 2015, the collective emissions rate for these units was 792.9 lb/MWh.
[image: ]
[bookmark: fig5][bookmark: _Ref417570745]Figure 5.  FPL 3-on-1 NGCC CO2 Emissions Rate.
[bookmark: _Hlk491678304]A similar analysis was conducted for the GE 7HA.02 models which obtained a combined cycle efficiency of approximately 61 to 62%[footnoteRef:8] and is found to be comparable to the Siemens H-class turbines[footnoteRef:9] which obtain an efficiency of greater than 60%.  Therefore, the expected efficiency of the GE 7HA.03 models should be similar to that of Cape Canaveral Unit 3 and Riviera Beach Unit 5, which have emitted CO2 at rates less than 800 lb per MWh for their brief operating histories. [8:  GE 7HA.01/.02 Gas Turbines]  [9:  Fischer, W.J., and Nag, P., “H-Class High Performance Siemens Gas Turbine (SGT-8000H series).” From Power-Gen International conference, Las Vegas, Nevada, 2011.] 

As previously mentioned, DBEC will be one of the first commercial installations of the 7HA.03 turbine, making their long-term in-service performance unknown.  Nonetheless, turbine manufacturers often create service packages or upgrade packages that allow turbine heat rate to be maintained, or even improved, over the life of the turbine.  For example, GE offers compressor and gas path upgrades that improve the heat rate of its 7F series of turbines by 2 to 3 percent or more.  These upgrades have recently been installed, or will soon be installed, at FPL’s Fort Myers and Martin facilities.  The six turbines of Fort Myers Unit 2 were installed in approximately the year 2000.  By 2015, the turbines had essentially been upgraded from the 7FA.03 to the 7F.05, improving expected performance by approximately 5%.  At FPL Martin, Units 3 and 4 were built in the late 1990s, and an upgrade from 7FA.03 to 7FA.04, with an expected 3.5% improvement in performance, is currently in progress.  Similarly, Martin Unit 8 was built in approximately 2005.  Its turbines were upgraded from 7FA.03 to 7FA.04 in 2012, with an expected improvement in performance of 2.5%.  The turbines are again being upgraded to 7F.05, with an expected improvement in performance of 3%.  While some degradation of the turbines is to be expected, the availability of maintenance procedures and upgrades to improve heat rate mitigates needed to adjust for degradation.
FPL also requested that during certain transient operating modes, such as startup, shutdown and fuel switching, the primary BACT not apply.  Rather, FPL requests that a “secondary BACT” limit, equal to the NSPS, apply during these modes of operation.
As part of the BACT review, the following impacts were also identified by the applicant in selecting the top control option:
Energy & Environmental Impacts.  FPL is rapidly developing solar projects that can change unit dispatching since the generation profile of solar is only during the daytime with an average capacity factor of 27 percent.  FPL will increase solar generation by ten-fold over that installed in 2016 and has projected to have 2,420 MW capacity of cost-effective solar by 2023 (FPL, 2017).  Over the life of Unit 7, the operating profile will vary with more cycling expected as solar generating capacity increases.
FPL is stating that the proposed BACT limits are appropriate and reasonable due to the similarity of OCEC and DBEC, demonstrated load cycling of FPL’s combined cycle plants, increasing solar power and the early development of the latest CTs that will be used for DBEC.  The proposed BACT emission limits for GHG of 850 lb CO2/MWh for natural gas firing, and 1,210 lb CO2/MWh for ULSD oil firing should accommodate the changes in operating conditions over the 30-year life of Unit 7.
FPL proposes an output based 12-month rolling average aggregate CO2e emission limit for gas and oil firing based on gross generation as the Primary BACT standard that excludes startup, shutdown, fuel switches, DLN tuning and malfunctions.  As described previously, FPL proposes the emission limits required by 40 CFR Part 60, Subpart TTTT [1,000 lb CO2e/MWh (gross)] as the Secondary BACT GHG emission limit.  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 seen below:

where MWhgas = Gross output from gas firing for compliance period,
MWhULSD FUEL OIL = Gross output from ULSD FUEL OIL firing for compliance period,
Total MWh = Total gross output for compliance period = MWhgas + MWhULSD FUEL OIL
Limitgas = GHG BACT limit for natural gas operation = 850 lb CO2 / MWh, and
LimitULSD FUEL OIL = GHG BACT limit for ULSD fuel oil operation = 1,210 lb CO2 / MWh.
The Composite Standard may be no greater than 1,000 lb CO2 / MWh, regardless of this formula.
Compliance with the GHG BACT limit for these turbines will be in accordance with the continuous monitoring requirements of NSPS Subpart TTTT and 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. 
Economic Impacts.  While stack CH4 emissions can be reduced using an oxidation catalyst, the amount of CO2e reduced is less than 0.05 percent.  Moreover, the amount of potential CO2e that could be reduced from Unit 7 is 40 times lower than the EPA GHG thresholds.  Therefore, in considering costs, the addition of an oxidation catalyst to the unit for GHG control is neither practicable nor feasible to reduce CH4.
FPL has developed LDAR plans to the gas/oil wells in the Western U.S. and the upstream and mid-stream gas pipelines in Texas, Oklahoma and North Dakota, as well as regarding the EPA NSPS activity requiring LDAR plans for new and existing pipelines & wells.  The applicant found the development of a LDAR plan to be unfamiliar for a power plant and to be potentially costly for equipment, training and time to perform the leak detection.
The CCS option was also eliminated as a prospective control method due to not being technically feasible.  Although EPA considers CCS as available, it is not commercially available.  EPA recognizes CCS as an expensive technology, largely because of the costs associated with CO2 capture and compression as supported by EPA’s recent GHG NSPS for electric utility units.  In the Guidance[footnoteRef:10], EPA states that “even if not eliminated in Step 2 of the BACT analysis, on the basis of the current costs of CCS, CCS would be eliminated from consideration in Step 4 of the BACT analysis, even in some cases where underground storage of the captured CO2 near the power plant is feasible”.  Due to the specific details of this project, CCS is not a technically or economically feasible control technology based on the current status of this technology. [10:  U.S. EPA, “PSD and Title V Permitting Guidance for Greenhouse Gases,” (November 2010) p. 42.] 

5.1.4.4. Department’s GHG Draft BACT Determination
Due to the similarity of the approved BACT determination made for the OCEC project, the Department also accepts the primary BACT limitations.  However, each turbine would demonstrate compliance with the GHG BACT limit on 12-month rolling average basis.
[bookmark: _Hlk491695200]The average base heat rate for the 7HA.03 turbines when firing natural gas is given as 6,119 Btu/kWh (by higher heating value).  FPL’s application also cites this same base heat rate in its calculations.  The Department converted this figure to an expected base load CO2 emissions rate of approximately 728 lb CO2 per MWh:

This would be the expected “new and clean” emissions rate for Unit 7, operating at baseload conditions.  However, such efficiency would not be achieved at lower loads which it is occasionally necessary to operate turbines, even though combined cycle configurations are intended for baseload operations.  Therefore, there does need to be an accommodation for operation at loads less than 100%.
The Department will set a GHG BACT limit for periods of natural gas usage of 850 lb CO2 per MWh, gross, excluding periods of transient operations, such as startups, shutdowns, fuel switching, etc.  This limit is approximately 17% higher than the unit’s expected “new and clean” base-load emissions rate.  During transient modes of operation such as startups or shutdowns of the entire combined-cycle unit, startups or shutdowns of individual CTs, fuel switches, and DLN tuning, the Department will adopt as a “Secondary BACT” the limits in NSPS Subpart TTTT.
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 fuel oil and will set a standard during ULSD fuel oil firing of 1,210 lb CO2 per MWh, gross, excluding periods of transient operations, such as startups, shutdowns, fuel switching, etc.  Again, during transient modes of operation such as startups and shutdowns, the Department will adopt as a “Secondary BACT” the limits in NSPS Subpart TTTT.
Additionally, the Department recognizes that the climatic and environmental impacts of GHGs are generally analogous to a “cumulative” framework, rather than an “acute” one.  The Department plans to set the averaging period for GHG BACT for Unit 7 as a 12-month rolling average, treating both CTs as one unit.  This averaging period is consistent with EPA’s NSPS Subpart TTTT limits, which are also on a 12-month rolling average basis.
The Department and the applicant identified several recent GHG BACT determinations for combined cycle units, issued between 2012 and 2014.  These have ranged from 793 lb/MWh to 1000 lb/MWh, with most between 900 and 950, though nearly all of these to date have been for less efficient turbine models than the 7HA.02.  The Department’s proposed natural gas BACT limit for OCEC Unit 1 is on the more stringent end of the set of combined cycle limits.
The Department’s proposed BACT limits are similar to those issued by US EPA for the H-frame turbines at FPL’s Port Everglades Energy Center[footnoteRef:11]; these limits were 830 lb CO2e per MWh, net, for natural gas, and 1,248 lb CO2e per MWh, net, for ULSD fuel oil.  Additionally, three combined-cycle facilities using 7HA.02 turbines have been permitted in 2015 in Texas: the GHG BACT limit for the Colorado Bend Energy Center is 879 lb/MWh, gross, excluding startup and shutdown, while the limit for combined cycle operation at the Cedar Bayou and Bertron Electric Generating Stations is 825 lb/MWh (though this limit excludes all simple-cycle operation, all operation below 60% load, startup, and shutdown).  Finally, in November 2015, the GHG BACT determination was issued for the CPV Towantic facility, consisting of 7HA.01 turbines in a 2-on-1 configuration, in Connecticut.  The Towantic BACT limit included a maximum allowable heat rate of 7,220 Btu/kWh, net, which corresponds to an emissions rate of 845 lb/MWh, net, excluding startups and shutdowns; this is comparable to approximately 820-840 lb/MWh, gross.  The Department’s proposed GHG BACT limits are consistent with these other H-frame GHG BACT limits, given each facility’s unique circumstances in the electric grid. [11:  EPA GHG PSD Permit No. PSD-EPA-R4010, though this permit has subsequently been rescinded.] 

The Department agrees that CCS is not technically feasible and that an oxidation catalyst would not be economically feasible for GHG control given the stack CH4 emissions.
The Department notes that methane LDAR plans are a proven procedure used in many industries.  For example, the oil and gas production and transmission industry uses leak detection at multiple points in the process.  Similarly, landfills commonly use EPA Method 21 to detect fugitive methane emissions.  The Department also notes that an assumed 0.10% leak rate, which is based on the lowest leak rate observed in the Purdue University study mentioned previously, would result in a loss rate of 1650 tons of CH4 (41,100 TPY CO2e) annually.  This is several orders of magnitude more than the GHG losses calculated for the circuit breakers.
The applicant contends that the methane losses from the Purdue study may not be applicable to a new, well-controlled facility such as the DBEC.  The small number of studies of fugitive methane loss from power plants span a range of several orders of magnitude (comparing, for example, the Purdue study with the EPA Greenhouse Gas Reporting Program emission factors).  Therefore, in lieu of specified LDAR requirements, the permittee will calculate a facility-specific methane loss rate from the gas entering the plant and the gas combustion rates of the permitted emissions units.  The permittee will be required to measure the following: (1) gas flow at the exit from the gas yard to the DBEC, (2) gas consumed by the DBEC turbines, (3) gas consumed by the DBEC natural gas heaters, and (4) gas consumed by the DBEC auxiliary boiler.  The amount of leaked CH4 will be calculated as the difference between the gas flow into the DBEC (Item 1) and the gas consumed by the emissions units of the DBEC (Items 2, 3, 4). The permittee will be required to record and calculate these rates monthly and report annually to the Department. The purpose of this alternate work practice standard is to confirm tight-fitting components consistent with a well-maintained system.
5.1.5. Summary of Emission Standards for Unit 7 (EU Nos. 055 & 056)
[bookmark: _Hlk491776785]The emission limits for the combined cycle turbines are summarized in Table 10.
[bookmark: Tab10]TABLE 10 – Summary of Emission Limits for Unit 7.
	
Pollutant
	Fuel
	Emissions Standard a
	Basis
	Compliance Method b
	Averaging Time

	NOX
	Gas
	2.0 ppmvd @15% O2
	Applicant’s Request, Primary Limit 
	CEMS
	24-hr block avg.

	
	
	15 ppm @15% O2
	NSPS, Subpart KKKK c.
	
	30-unit operating-day rolling avg. k.

	
	Oil
	8.0 ppmvd @15% O2
	Applicant’s Request,
Primary Limit
	
	24-hr block avg.

	
	
	42 ppm @15% O2
	NSPS, Subpart KKKK c.
	
	30-unit operating-day rolling avg. k.

	
	Gas or oil
	96 ppm @15% O2
(for turbine loads < 75%)
	NSPS, Subpart KKKK c.
	
	30-unit operating-day rolling avg. k.

	CO
	Gas
	4.3 ppmvd @15% O2 
(90%-100% load)
7.2 ppmvd @ 15% O2
(MECL to less than 90% load) l.
	BACT
	Initial and Annual Stack Testing
	Three one-hour test runs.

	
	Oil
	10.0 ppmvd @15% O2 
(90%-100% load)
14.6 ppmvd @ 15% O2
(MECL to less than 90% load) l.
	
	
	

	[bookmark: _Hlk490730746]PM/PM10/PM2.5 d..
	Gas or oil
	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 e.
	6-minute block

	SO2 and SAM
	Gas or oil
	2.0 gr. sulfur/100 SCF natural gas
0.0015% sulfur fuel oil
	BACT
	Fuel record keeping
	N/A

	GHGs
	Gas
	850 lb/MWh
	Primary BACT
	CEMS or fuel-use monitoring f.
(40 CFR 75)
	12-operating month rolling avg. h., i., j. 

	
	Oil
	1,210 lb/MWh
	
	
	

	
	Gas or oil
	1,000 lb/MWh
	NSPS Subpart TTTT,
Secondary BACT
	
	

	VOC
	Gas
	1.0 ppmvd @15% O2 
	BACT
	Initial stack test, CO as proxy thereafter
	Three 1-hr runs

	
	Oil
	2.6 ppmvd @ 15% O2
	
	
	

	a. NOX, CO, and VOC concentration emission standards are expressed in parts per million by volume, dry, corrected to 15 percent oxygen, abbreviated as ppmvd at 15% O2.
b. CEMS means continuous emissions monitoring system.
c. The composite NSPS KKKK NOX emission limit for periods during which multiple NOX emission standards apply shall be determined in accordance with 40 CFR 60.4380(b)(3).
d. The fuel sulfur specifications combined with the efficient combustion design and operation of the combustion turbines represent BACT for PM/PM10/PM2.5 and SO2 emissions. Compliance with the fuel specifications, CO standards, and visible emissions (opacity) limit shall serve as indicators of good combustion. 
e. Compliance with the 10% opacity standard shall be demonstrated by conducting 30-minute tests in accordance with EPA Method 9 - Visual Determination of Opacity, at normal operating conditions.
f. GHG monitoring shall be in accordance with 40 CFR 75, which includes options for continuous monitoring of fuel use combined with the use of emissions factors for GHGs, or the use of a continuous emissions monitor for CO2.  Calculations of CO2e emissions shall use the 100-year global warming potential values listed in Table A-1 to Subpart A of 40 CFR 98 (e.g. 1 for CO2, 25 for CH4 and 298 for N2O).  The GHG BACT limit applies to the 2-on-1 combined cycle unit as an aggregate limit.  The Primary GHG BACT limit applies during all operation, except the conditions enumerated in Alternate Standards and Excess Emissions.  The Primary GHG BACT standard with which compliance will be demonstrated is a weighted average of the gas and oil standards, based on the amount of generation using each of the fuels.  This composite standard will be no greater than 1,000 lb/MWh. The Secondary GHG BACT limit applies for all operation, including the conditions enumerated in Alternate Standards and Excess Emissions.  Compliance with the Secondary GHG BACT limit is demonstrated through compliance with NSPS Subpart TTTT.
g. The NSPS Subpart TTTT GHG standard applies during all periods of operation.
h. The Subpart TTTT limit of 1,000 lb/MWh applies if the CT supplies more than its design efficiency times its potential electric output as net-electric sales on both a 12-operating month and 3-year rolling average basis, and combusts more than 90% natural gas on a 12-operating-month rolling average basis. {Permitting note: This is the most likely operating scenario for a base-load unit fueled primarily with natural gas.}
i. If the CT supplies its design efficiency times its potential electric output or less as net-electric sales on either a 12-operating-month or a 3-year rolling average basis, and combusts more than 90% natural gas on a 12-operating-month rolling average basis, the NSPS GHG limit is given in Table 2 of Subpart TTTT. {Permitting note: This limit is most likely to apply to simple-cycle or peaking units and is unlikely to apply to a combined-cycle unit.}
j. If the CT combusts less than 90% or less natural gas on a heat input basis on a 12-operating-month rolling average basis, the GHG limit is given in Table 2 of Subpart TTTT and 40 CFR 60.5525. 
k. “Unit operating day” means a 24-hour period between 12 midnight and the following midnight during which any fuel is combusted at any time in the unit. It is not necessary for fuel to be combusted continuously for the entire 24-hour period.  [40 CFR 60.4420]
l. MECL means minimum emissions-compliant load.


5.1.6. [bookmark: alternate]Alternate Standards and Excess Emissions
The rule states that, “Considering operational variations in types of industrial equipment operations affected by this rule, the Department may adjust maximum and minimum factors to provide reasonable and practical regulatory controls consistent with the public interest.”  Therefore, the Department has the authority to account for these defined periods of operation in determining BACT standards based on the given characteristics of the specific project.  The Department establishes the following requirements for transient operating conditions for each gas turbine/HRSG system.
· [bookmark: _Hlk492045123][bookmark: _Ref439860620][bookmark: _Hlk492025718][bookmark: _GoBack]Steam Turbine Cold Startup:  During a cold startup of the steam turbine, the requested NOX limit and BACT GHG emission limits do not apply to any CT/HRSG system, for no more than 8 hours during any 24-hour period.  A cold startup of the steam turbine is defined as startup of the 2-on-1 combined cycle system following a shutdown of the steam turbine lasting at least 48 hours.
{Permitting note:  During a cold startup of the steam turbine, each CT/HRSG system is sequentially brought on line at low load to gradually increase the temperature of the steam turbine and prevent thermal metal fatigue or equipment materials differential expansion damage.  Note that shutdowns and documented malfunctions are separately regulated in accordance with the requirements of this condition.}
· CT/HRSG System Cold Startup:  During a cold startup of a CT/HRSG system, the requested NOX limit and BACT GHG emission limits do not apply, for no more than 4 hours during any 24-hour period.  A cold startup of the CT/HRSG system is defined as a startup after the pressure in the high-pressure steam drum falls below 450 psig (pounds per square inch, gauge pressure) for at least a one-hour period.
· CT/HRSG System Warm Startup:  During a warm startup of a CT/HRSG system, the requested NOX limit and BACT GHG emission limits do not apply, for no more than 2 hours during any 24-hour period.  A warm startup of the CT/HRSG system is defined as a startup after the pressure in the high-pressure steam drum is above 450 psig.
· Shutdown of Combined-Cycle Operation:  During the shutdown of combined cycle operation, the requested NOX limit and BACT GHG emission limits do not apply to any CT/HRSG system, for no more than 3 hours during any 24-hour period.
· CT/HRSG System Shutdown:  During the shutdown of a CT/HRSG system, the requested NOX limit and BACT GHG emissions limits do not apply to that CT/HRSG system, for no more than 2 hours during any 24-hour period.
· Fuel Switching:  During a fuel switch, the requested NOX limit and BACT GHG emission limits do not apply, for no more than 2 hours per fuel switch, up to 4 hours during any 24-hour period, for any CT/HRSG system.
· DLN Tuning:  The requested NOX limit and BACT GHG emission limits do not apply during a DLN tuning session and manufacturer required Full-Speed No-Load Tests (FSNL) trip tests, provided the tuning session is performed in accordance with the manufacturer's specifications or determined best practices.  Prior to performing any tuning session, the permittee shall provide the Compliance Authority with an advance notice that details the activity and proposed tuning schedule.  The notice may be by telephone, facsimile transmittal, or electronic mail.
· [bookmark: con22h][bookmark: _Ref439860637]Documented Malfunction:  The requested NOX limit and BACT GHG emission limits do not apply during a documented malfunction, for no more than 2 hours in any 24-hour period.  To qualify as a “documented malfunction,” the malfunction must be documented within one working day of detection by contacting the Compliance Authority by telephone, facsimile transmittal, or electronic mail.  The permittee shall report to the Department the nature, extent, and duration of the malfunction, and the actions taken to correct the problem.
· Separate Events:  Emissions during the startup, shutdown, fuel switching, DLN tuning and documented malfunction events listed above are not subject to the requested standards for the requested NOX limit and BACT GHG limitations.  These are considered separate events, and each event may occur independently within any 24-hour period ("any 24-hour period" means a calendar day, midnight to midnight).  Data from the NOX, and CO2 CEMS (or fuel use monitor) collected during the events described above will not be used to demonstrate compliance with the requested NOx limitation and the Primary BACT GHG emission limits.
· CEMS Data:  Data from the NOX and CO2 CEMS (or fuel use monitor if a CO2 CEMS is not used) collected during the operating conditions described above will be used to demonstrate compliance with the NSPS NOX and GHG emission limits at all times.  All valid emissions data (including data collected during startups, shutdowns, malfunction, DLN tuning, and fuel switching) shall be used to report emissions for the Annual Operating Report.
5.2. BACT Review for Circuit Breakers
Equipment leakage is one of the two potential sources of SF6 emissions.  Leak detection surveys have noted that approximately 10% of circuit breaker populations may leak, and of these leaking populations, 15% of the breaker leaks were minor, with repairs that could be conducted immediately, while the remaining 85% were considered significant and had to be referred to operations for scheduled repairs[footnoteRef:12].  Therefore, the BACT review for the DBEC circuit breakers will specifically pertain to GHG emissions. [12:  SF6 Leak Rates from High Voltage Circuit Breakers - U.S. EPA Investigates Potential GHG Emissions Source] 

5.2.1. GHG Emissions
5.2.1.1. Discussion
The GWP of SF6 is 23,900.  Despite 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.
As previously mentioned, Unit 7 will require two circuit breakers located in the power block area.  The two circuit breakers associated with the Unit 7 are estimated to contain approximately 100 pounds of SF6.  Based on a design leak rate, less than 1.0 percent/year, the estimated GHG emissions from the circuit breakers are as follows:
· 100 lb SF6 x >0.01 leakage/year = >1.0 lb SF6/year
· >1.0 lb SF6/year x 22,800 lb CO2e/lb SF6 (Table A-1, 40 CFR Part 98) x ton/2,000 lb = 11.4 tons CO2e
5.2.1.2. Applicant’s Proposal
FPL selected the use of modern totally enclosed circuit breakers with a leakage rate of no more than 1 percent that are thoroughly tested, equipped with leak detection systems (density indication) and performing periodic inspections.  Together these controls will minimize SF6 fugitive emissions and potential CO2e emissions by 99 percent.
Energy, Environmental and Economic Impacts.  The applicant identified the top control option as the use of SF6 circuit breakers that offer low economic, energy and environmental impacts.  SF6 is the preferred gas for electrical insulation, arc-quenching and current insulation for high voltage equipment.  It is chemically inert, non-toxic, non-flammable, non-explosive and thermally stable.  SF6 exhibits properties that are beneficial from an economic, energy and environmental standpoint when used in totally enclosed systems.
5.2.1.3. Department’s Draft GHG Determination
Modern enclosed circuit breakers can normally achieve lower than 1 percent leakages rates.  Therefore, the Department selects to establish a leakage rate of no more than 0.5% per year as a draft GHG BACT determination.  The permittee will be required to monitor the circuit breakers remotely and continuously through the plant control system.  Preventive maintenance shall also 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.
5.3. BACT Review for Auxiliary Boiler (EU No. 057)
The auxiliary boiler is used for startup and shutdowns, and these events are not expected to be frequent for the advanced combined cycle unit.  As seen in Table 5, the emissions from the natural gas-fired boiler include CO, NOx, and GHGs (such as CO2, CH4, and N2O), and trace amounts of VOC, SO2 and PM.  As previously described, the project did not trigger PSD for NOx emissions, therefore, the applicant was not required to establish a NOX limitation for the auxiliary boiler.  However, FPL is requesting a NOX emissions standard of 0.05 lb/MMBtu.  Compliance will be demonstrated through an initial stack test and subsequent stack tests before each Title V operation permit renewal and low-NOX burners (LNB) will be installed to control NOX emissions.  The following BACT review will only pertain to CO, VOC, SO2 and GHG emissions.
5.3.1. CO and VOC Emissions
5.3.1.1. Discussion
The rate of CO and VOC emissions from the boilers depends on the efficiency of natural gas combustion.  When GCP are not employed, improperly tuned boilers and boilers operating at off-design levels decrease combustion efficiency resulting in increased CO and VOC emissions.
5.3.1.2. Applicant’s Proposal
The applicant is proposing the use of LNB systems which are designed to minimize CO and VOC emissions by maintaining adequate combustion temperatures to combust CO and VOCs.  FPL also researched the RBLC to review other applicable control methodologies and found most BACT determinations to be based on GCP and LNBs.  Therefore, the applicant has selected GCP and the LNB system as BACT to minimize emissions of CO and VOC.
5.3.1.3. Department’s Draft CO & VOC BACT Determination
The Department agrees to the use of good combustion practices to minimize CO and VOC emissions.  Operators will be required to follow the manufacturer’s recommended procedures for tuning and startup/shutdown operations of the boiler.  The Department’s draft determination of BACT for CO for this unit includes the use of GCPs and LNBs, and a limit of 0.08 lb per MMBtu.  Compliance will be demonstrated through an initial stack test and subsequent stack tests before each Title V operation permit renewal.  During startups and shutdowns, the use of natural gas, GCPs, and LNBs provide a meaningful limitation on CO emissions.
5.3.2. PM/PM10/PM2.5 Emissions
5.3.2.1. Discussion
PM from natural gas combustion has been estimated to be less than 1 micrometer in size and has filterable and condensable fractions.  PM in natural gas combustion are usually larger molecular weight hydrocarbons that are not fully combusted.  Increased PM emissions may result from poor air/fuel mixing or maintenance problems.
5.3.2.2. Applicant’s Proposal
Add-on control methods were deemed to be infeasible because PM emissions are expected to be less than 1 ton per year.  Therefore, FPL has selected the use of pipeline-quality natural gas as the only permitted fuel for the auxiliary boiler to ensure low emissions of PM.  GCP will also be employed.
5.3.2.3. Department’s Draft PM BACT Determination
[bookmark: _Hlk491859124]The Department’s draft BACT determination is to accept GCP and the use of natural gas, as a clean fuel, to reduce emissions of PM.  Furthermore, the RBLC indicates clean fuels and GCP as the primary BACT determination developed for similar units.  The auxiliary boiler will also meet the performance standards as described in NSPS, Subpart Dc.
5.3.3. SO2 Emissions
5.3.3.1. Discussion
Emissions of SO2 from natural gas-fired boilers are low because pipeline quality natural gas typically has sulfur levels of 2,000 grains per million cubic feet.  However, sulfur-containing odorants are added to natural gas for detecting leaks, leading to small amounts of SO2 emissions.  Boilers combusting unprocessed natural gas may have higher SO2 emissions due to higher levels of sulfur in the natural gas.  For these units, a sulfur mass balance should be used to determine SO2 emissions.
5.3.3.2. Applicant’s Proposal
SO2 emissions will be restricted through the use of pipeline quality natural gas, which contains a low sulfur content.  FPL did not identify any potential energy, environmental, or economic impacts that would preclude the use of low-sulfur natural gas.
5.3.3.3. Department’s Draft SO2 BACT Determination
The Department accepts the use of pipeline quality natural gas as an approved method of BACT to minimize SO2 emissions.  The RBLC also indicates clean fuels as the primary SO2 BACT determination for similar units.
5.3.4. GHG Emissions
5.3.4.1. Discussion
CO2, CH4, and N2O emissions are all produced during natural gas combustion.  In properly tuned boilers, nearly all of the fuel carbon (99.9%) in natural gas is converted to CO2 during the combustion process.  This conversion is relatively independent of boiler or combustor type.  Fuel carbon not converted to CO2 results in CH4, CO, and/or VOC emissions and is due to incomplete combustion.  Even in boilers operating with poor combustion efficiency, the amount of CH4, CO, and VOC produced is insignificant compared to CO2 levels.
5.3.4.2. Applicant’s Proposal
FPL proposes to only fire natural gas in the auxiliary boiler, which is the cleanest GHG emitting fuel compared to other fossil fuels due to its low GHG emissions potential when combusted.  FPL also identified CCS as not practical for CO2 emissions from the auxiliary boiler, emergency diesel generators, natural gas heaters, and emergency diesel fire pump engine due to the small amount of CO2 emissions potential from this equipment compared to the combined cycle system.
5.3.4.3. Department’s Draft GHG BACT Determination
The Department accepts the use of natural gas as the cleanest GHG emitting fuel and as previously described, the auxiliary boiler will also be limited to 2,000 hours of operation per year.
5.4. BACT Review for Fuel Gas Heaters (EU. No. 059)
The BACT review for the natural gas heaters will only pertain to PM, SO2 and GHG emissions.
5.4.1. PM/PM10/PM2.5 Emissions
5.4.1.1. Discussion
Only one fuel heater will be used at any given time; the second is a spare.  The natural gas fuel heater maintains the temperature of natural gas as needed, but is not required to operate continuously at full load to serve this purpose.
5.4.1.2. Applicant’s Proposal
FPL reviewed the RBLC database and states that add-on controls have never been applied to a fuel heater.  Therefore, the applicant identified add-on controls to be infeasible based on low emissions potential and the RBLC research.  The applicant selected the use of cleans fuels as the top control strategy to minimize PM emissions.
5.4.1.3. Department’s Draft PM BACT Determination
The Department agrees with the applicant’s BACT determination.  As seen in Table 5, the fuel gas heaters are expected to emit a maximum of 0.32 TPY of PM/PM10/PM2.5 emissions.  The actual PTE of PM is expected to be 0.16 TPY since only one of the two natural gas heaters will be used at any given time.
5.4.2. SO2 Emissions
5.4.2.1. Discussion
The sulfur content contained in the fuel during heating will cause minor emissions of SO2.  Both fuel heaters combined obtained a PTE of 0.24 TPY of SO2.
5.4.2.2. Applicant’s Proposal
FPL selected the use of natural gas with sulfur content less than 2 gr/100 scf, along with the work practice standard of using only heaters with a NOX emissions rate design value of 0.l lb per MMBTU or less.  A review of the RBLC for BACT determinations indicate low-sulfur fuels as the main method of preventing SO2 emissions from fuel heaters.
5.4.2.3. Department’s Draft SO2 BACT Determination
The Department accepts the use of pipeline quality natural gas with the above referenced sulfur limitation as a sufficient draft BACT determination for minimizing SO2 emissions from the natural gas heaters.
5.4.3. [bookmark: _Hlk490567780]GHG Emissions
5.4.3.1. Discussion
The natural gas heater may be used to warm up the natural gas flowing through the pipeline before feeding into the CTs.  The heater supplies heat based on the natural gas conditions.  Therefore, the amount of fuel used in the heater is regulated as necessary for the delivery of natural gas to the CTs.
5.4.3.2. Applicant’s Proposal
Through the operation of these emissions units to meet the DBEC requirements, FPL selected energy efficiency as the only technically feasible control option for CO2 from the natural gas heaters.
5.4.3.3. Department’s Draft GHG BACT Determination
The Department agrees that no other control option is feasible and accepts energy efficiency as the primary control method for the GHG BACT determination.
5.5. BACT Review for Auxiliary Cooling System (EU No. 061)
As seen in Table 5, the primary pollutant of concern for the cooling tower is PM.  Therefore, the following BACT review will discuss PM/PM10/PM2.5 emissions.


5.5.1. PM/PM10/PM2.5 Emissions
5.5.1.1. Discussion
Cooling towers use a fan to move air through a re-circulated water system.  Water droplets may be introduced into the surroundings, and any dissolved solids in the water can result in particulate matter.  The “drift rate” is the measure of how much water is lost to the surroundings.
5.5.1.2. Applicant’s Proposal
The applicant reviewed PM control methods for similar cooling systems and found drift eliminators with a drift rate of 0.001-percent or less to be the most common and demonstrated in practice.  FPL identified no energy or environmental impacts associated with drift eliminators.  Therefore, the applicant proposed the use of a modern cooling tower design with high-efficiency mist/drift eliminators, with a design drift rate of 0.0005%.
5.5.1.3. Department’s Draft PM BACT Determination
A review of RBLC entries for cooling towers shows that limiting the design drift rate is the predominant method of minimizing PM emissions from cooling towers.  Drift rates from previous BACT determinations in the RBLC were between 0.0005% and 0.001% for permits issued in the past 10 years.  The Department agrees that the use of high-efficiency mist/drift eliminators with a drift rate of 0.0005% constitutes BACT for this emissions unit.  Compliance is demonstrated by obtaining a certification from the cooling tower manufacturer to show that the unit meets the design specification.
5.6. BACT Review for the Emergency Diesel Generators (EU No. 058) & Fire Pump (EU No. 060)
The diesel engines associated with the emergency diesel generators and fire pump engines meet the definition of “emergency stationary internal combustion engine” in NSPS Subpart IIII, Standards of Performance for Stationary Compression Ignition Internal Combustion Engines.  All reciprocating internal combustion (IC) engines operate by the same basic process.  A combustible mixture is first compressed in a small volume between the head of a piston and its surrounding cylinder.  The mixture is then ignited, and the resulting high-pressure products of combustion push the piston through the cylinder.  This movement is converted from linear to rotary motion by a crankshaft.  The piston returns, pushing out exhaust gases, and the cycle is repeated.  Most of the pollutants from IC engines are emitted through the exhaust.  Evaporative losses are insignificant in diesel engines due to the low volatility of diesel fuels. [footnoteRef:13] [13:  AP-42, Vol. I, 3.3: Gasoline and Diesel Industrial Engines] 

5.6.1. CO and VOC Emissions
5.6.1.1. Discussion
CO and VOC emissions primarily the result of incomplete combustion.  Combustion byproducts are generally controlled by an efficient combustion design.  These units are not operated continuously or at their rated capacities making the addition of control equipment problematic.
5.6.1.2. Applicant’s Proposal
As previously described, the hours of operation will be limited to non-emergency use of 100 hours per year.  Therefore, the applicant selected GCP as the only technically feasible control strategy for BACT to ensure complete combustion.
5.6.1.3. Department’s Draft CO & VOC BACT Determination
Operating the IC engines at the proper air to fuel ratio ensures more complete combustion of the fuel and reduces CO and VOC emissions.  Engine timing is also important in reducing CO emissions.  Fuel ignition must also occur when the proper air to fuel mixture is achieved in the combustion cylinder.  Fuel ignition prior to or after achieving the proper air to fuel mixture can result in incomplete combustion and generation of greater CO emissions.  Therefore, the Department finds the design standards and GCP to be sufficient for CO and VOC BACT for these units.
5.6.2. PM/PM10/PM2.5 Emissions
5.6.2.1. Discussion
Ash and metallic additives in the fuel also contribute to the particulate content of the exhaust.  Liquid particulates appear as white smoke in the exhaust during an engine cold start, idling, or low load operation. These are formed in the quench layer adjacent to the cylinder walls, where the temperature is not high enough to ignite the fuel.  Blue smoke is emitted when lubricating oil leaks, often past worn piston rings, into the combustion chamber and is partially burned.
5.6.2.2. Applicant’s Proposal
The applicant is requesting to fire No. 2 fuel oil and employ GCP to minimize emissions of PM.  The diesel engines will also meet the requirements of NSPS, Subpart IIII, and NESHAP, Subpart ZZZZ, by to certifying the performance standards for minimizing PM emissions.
5.6.2.3. Department’s Draft PM BACT Determinations
Proper maintenance is the most effective method of preventing PM emissions from all types of IC engines.  The primary constituent of black smoke is agglomerated carbon particles (soot).  The Department agrees to the applicable federal regulations and accepts the applicant’s proposal to employ good combustion practices as the draft BACT determination for PM.
5.6.3. SAM and SO2 Emissions
5.6.3.1. Discussion
Sulfur oxide emissions are a function of only the sulfur content in the fuel rather than any combustion variables.  During the combustion process, essentially all the sulfur in the fuel is oxidized to SO2.  The oxidation of SO2 gives sulfur trioxide (SO3), which reacts with water to give sulfuric acid (H2SO4), a contributor to acid precipitation.  SAM reacts with basic substances to give sulfates, which are fine particulates that contribute to PM10 and visibility reduction.  Sulfur oxide emissions also contribute to corrosion of the engine parts.
5.6.3.2. Applicant’s Proposal
The applicant eliminated add-on control technologies as not technically feasible due the limited use of the emergency engines.  FPL has selected fuel quality as the top option for BACT to ensure that the sulfur content will restrict the formation of SAM and SO2 emissions.
5.6.3.3. Department’s Draft SAM & SO2 BACT Determination
[bookmark: _Hlk491859952]The Department accepts the applicant’s proposal to ensure fuel quality determined by the fuel vendor information.  The emergency diesel generators and fire pump shall burn fuel oil with a sulfur content of 15 ppm (0.0015%) by weight or less.  The fuel oil must also have a minimum cetane index of 40 or must have a maximum aromatic content of 35% volume.
5.6.4. GHG Emissions
5.6.4.1. Discussion
The emergency diesel generators and emergency diesel fire pump require fuel located onsite in order to provide to service during emergency situations.  The emergency diesel generators and emergency diesel fire pump are designed to meet the applicable NSPS and NESHAP regulations for non-road engines.  These units will maximize efficiency while meeting the required emissions standards.
5.6.4.2. Applicant’s Proposal
FPL has selected energy efficiency and clean fuels as the BACT determination for GHG emissions for the emergency diesel generators and fire pump.  The applicant ranked energy efficiency and clean fuels as the only practical control strategies for small emergency engines such as these.


5.6.4.3. Department’s Draft GHG BACT Determination
The Department accepts the BACT determination that was provided by the applicant for GHG emissions.  The proposed BACT determination is found to be consistent with previous BACT determinations of GHG emissions from these sources that have limited use, use low emitting GHG fuels and function efficiently.
6. AIR QUALITY ANALYSIS
As a part of this review, Rules 62-212.400(7) and 62-212.400(5), F.A.C., require the applicant to perform a current air quality analysis and a source impact analysis for each PSD applicable pollutant.  The emission rates in Table 5 are based on the worst-case operating scenario for each pollutant and indicate that CO, PM, PM10, PM2.5, SAM, SO2, and VOC are subject to review.
6.1. Current Air Quality Analysis
6.1.1. State Level
The State of Florida has generally good ambient air quality and is currently in attainment of all national ambient air quality standards (NAAQS) in the vicinity of this project.  As can be seen in Figure 6, Florida’s air monitor design values are well within attainment of the NAAQS for CO, SO2, PM10, PM2.5, and O3.  In addition, air pollutant emissions have seen a significant decrease in the past fifteen years (Figure 7).  Statewide actual annual emissions from stationary sources of CO, PM, SO2, and VOC have decreased 56%, 76%, 88%, and 45% respectively since 2000.  These emission decreases have occurred despite the increase in the population of Florida of over four million, or more than 28%, through the same period. A variety of national rules that are currently being implemented are expected to maintain these lower levels or even reduce them further in the foreseeable future.
[bookmark: fig6][bookmark: _Ref489962533][image: ][image: ][image: ][image: ]
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Figure 6.  Florida ambient air monitoring network design values for 2014-2016 for CO, PM10, PM2.5, SO2, and O3.  CO and PM10 design values are based on expected exceedances.
[bookmark: fig7][image: ]
Figure 7.  Actual annual stationary source emissions of CO, VOC, PM, and SO2 in Florida from 2000 to 2016.
6.1.2. County Level
Broward County, 2016 population of 1,909,632, is generally urban in the eastern third and very rural in the western two thirds.  The project is located in the city of Dania Beach, FL, which had a 2016 population of 31,422.  Table 11 includes emissions of CO, PM, SO2, and VOC from stationary sources in Broward County in 2005 and 2016.  Emissions in the county have decreased significantly, in most cases even more than the trend in statewide stationary source emissions.


[bookmark: Tab11]TABLE 11 - Actual annual emissions of CO, pm, SO2, and VOC by stationary sources in BROWARD county, florida in 2005 and 2016.
	Pollutant
	2005 Actual Emissions (TPY)
	2015 Actual Emissions (TPY)
	Percent Change

	CO
	1,573.4
	520.8
	-67%

	PM
	1,902.0
	117.5
	-94%

	SO2
	20,720.4
	784.0
	-96%

	VOC
	1,416.7
	948.0
	-33%


6.1.3. Nearby Sources
There are 12 major sources of air pollutants located within 50 km of the project site in addition to a number of smaller sources.  Table 12 provides some perspective on the relative size of the project and nearby sources by comparing its maximum potential future emissions of each pollutant with the actual 2016 emissions from the five largest sources of each pollutant within 50 km.  Figure 8 shows a map of the project location and the background sources that the applicant identified for inclusion in the cumulative modeling.  
[bookmark: Tab12]TABLE 12 - ACTUAL 2016 EMISSIONS FROM THE LARGEST STATIONARY SOURCES NEAR THE PROJECT SITE, COMPARED TO THE MAXIMUM FUTURE POTENTIAL EMISSIONS
	Owner
	Facility Name
	County
	2016 CO Emissions (TPY)

	Miami-Dade Co. Dept. of Solid Waste Mgmt
	Miami-Dade County RRF/Covanta
	Miami-Dade
	773.2

	Titan Florida LLC
	Titan-Pennsuco Complex
	Miami-Dade
	596.0

	CEMEX Construction Materials FL LLC
	Miami Cement Plant
	Miami-Dade
	593.3

	Florida Power & Light
	This Project
	Broward
	514

	Miami Dade Solid Waste Management
	Miami Dade Solid Waste Mgmt/South
	Miami-Dade
	346.3

	Waste Management Inc. of Florida
	Medley Landfill
	Miami-Dade
	257.1



	Owner
	Facility Name
	County
	2016 PM Emissions (TPY)

	Florida Power & Light
	This Project
	Broward
	244

	AAR Landing Gear Services
	AAR Landing Gear Services
	Miami-Dade
	103.1

	Flowers Baking Company of Miami, LLC
	Flowers Baking Company of Miami
	Miami-Dade
	60.1

	Titan Florida LLC
	Titan Pennsuco Complex
	Miami-Dade
	42.3

	Florida Power & Light
	Port Everglades Power Plant
	Broward
	39.1

	Sixto Packaging
	Sixto Packaging
	Miami-Dade
	30.0



	Owner
	Facility Name
	County
	2016 SO2 Emissions (TPY)

	Waste Management Inc. of Florida
	Monarch Hill
	Broward
	595.8

	Florida Power & Light
	This Project
	Broward
	209

	Titan Florida LLC
	Titan-Pennsuco Complex
	Miami-Dade
	172.0

	CEMEX Construction Materials FL LLC
	Miami Cement Plant
	Miami-Dade
	111.1

	Florida Power & Light
	Port Everglades Power Plant
	Broward
	79.5

	Wheelabrator South Broward, Inc.
	Wheelabrator South Broward
	Broward
	78.6



	Owner
	Facility Name
	County
	2016 VOC Emissions (TPY)

	ExxonMobil Oil Corporation
	ExxonMobil Port Everglades Terminal
	Broward
	117.2

	Miami-Dade Water and Sewer Department
	Central District Wastewater Trtmnt Plant
	Miami-Dade
	96.0

	Motiva Enterprises LLC
	Motiva Enterprises – South
	Broward
	81.0

	Titan Florida LLC
	Titan-Pennsuco Complex
	Miami-Dade
	57.3

	Actavis Laboratories FL, Inc.
	Actavis Laboratories FL, Inc.
	Broward
	54.7

	Florida Power & Light
	This Project
	Broward
	51



[bookmark: fig8][image: ]
Figure 8.  Reference map for the Lauderdale Power Plant project including background sources included in the Class II refined NAAQS and increment analyses, ambient air monitors, and meteorological ASOS station.
6.1.4. Monitors
Florida has a robust ambient air monitoring network operated by the Florida Department of Environmental Protection (DEP) and its partners (local air pollution control programs).  The network monitors concentrations of each of the criteria pollutants and includes monitors in Florida counties containing 92% of the population.  The representative monitors chosen to evaluate the existing air quality in the area are described in Table 13 and are used to satisfy the preconstruction monitoring requirements for PSD review contained in Rule 62-212.400(7), F.A.C.  The Fort Lauderdale and Pompano Beach monitors are located 6 km north and 25 km north of the project site, respectively.  The Dania Beach monitor is located 9 km to the east of the project site.  These monitors are the nearest monitors to the project site for each given pollutant and are located in areas very similar to the project site; i.e., in areas of similar population and proximity to the coast.  Other monitors are either very far away or are located in much more urbanized areas, and so are not considered representative for the area.  Design values at these monitors are well below the applicable NAAQS.  
[bookmark: Tab13]TABLE 13 - CRITERIA POLLUTANT DESIGN VALUES FOR FLORIDA DEP AMBIENT AIR MONITORs CHOSEN TO CONSERVATIVELY CHARACTERTIZE THE PROJECT AREA AS PART OF THE PRECONSTRUCTION MONITORING REQUIREMENT OF PSD REVIEW.
	Pollutant
	Location
(Site Number)
	Averaging
Period
	Ambient Concentration

	
	
	
	Compliance Period
	Value
	Standard
	Units 

	CO
	Fort Lauderdale, FL
	1-hour
	2016
	2.4a
	35b
	ppm

	
	(011-0010)
	8-hour
	2016
	1.5a
	9b
	ppm

	SO2
	Fort Lauderdale, FL
(011-0010)
	1-hour
	2014-2016
	4
	75c
	ppb

	
	
	24-hour
	2016
	1d
	140b
	ppb

	
	
	Annual
	2016
	1.0d
	30e
	ppb

	PM10
	Fort Lauderdale, FL
	24-hour
	2016
	41a
	150f
	µg/m3

	
	(011-0010)
	
	
	
	
	

	PM2.5
	Pompano Beach, FL
	24-hour
	2014 – 2016
	15
	35g
	µg/m3

	
	(011-2003)
	Annual
	2014 – 2016
	6.5
	12.0h
	µg/m3

	Ozone
	Dania Beach, FL
	8-hour
	2014 – 2016
	0.062
	0.070i
	ppm

	
	(011-8002)
	
	
	
	
	

	1. Exceedance based standard – Second highest 2016 concentration given for comparison.
1. Not to be exceeded more than once per year.
1. Three year average of the annual 99th percentile maximum daily 1-hour concentrations.
1. Exceedance based standard – Maximum 2016 concentration given for comparison.
1. Arithmetic annual mean, not to be exceeded.
1. Not to be exceeded more than once per year on average over a three-year period.
1. Three-year average of the annual 98th percentile, daily 24-hour average concentrations.
1. Three-year average of the arithmetic annual means.
1. Three-year average of the annual 98th percentile maximum daily 8-hour average concentrations.


6.2. Source Impact Analysis
A source impact analysis is required by Rule 62-212.400(5), F.A.C. to demonstrate that allowable emission increases from the proposed project will not cause or contribute to a violation of any NAAQS or PSD increment as defined in 40 CFR Part 50 and 40 CFR 52.21(c) respectively.  This analysis is performed using approved air quality models and analysis techniques as described in Appendix W (Guideline on Air Quality Models) of 40 CFR 51.
6.2.1. Dispersion Modeling Approach
Dispersion modeling for the source impact analysis typically occurs in six steps:
6.2.1.1. Class II SIL Analysis
Initial modeling is performed to determine if the maximum predicted concentrations due to the new source(s) alone are likely to cause a significant impact on ambient air quality.  Modeling is performed using five years of actual meteorological data and the highest resultant concentrations are compared to the EPA suggested SILs for each pollutant that is subject to PSD review.  For each pollutant that is less than the SIL, steps two and three are skipped.  For all others, refined NAAQS and Class II increment analyses are required.
6.2.1.2. NAAQS Analysis
Cumulative source modeling is performed for each pollutant and averaging time that exceeded the Class II SIL.  This analysis includes modeled emissions from all nearby sources that are considered to have a significant impact and a non-modeled background concentration intended to represent all other sources of pollutants.  The resulting concentrations are evaluated on a receptor-by-receptor basis for comparison to each NAAQS using the following methods:
· CO 1-Hour Average: Highest of yearly second-high 1-hour average concentrations;
· CO 8-Hour Average: Highest of yearly second-high 8-hour average concentrations;
· PM2.5 24-Hour Average: 5-year average of the yearly 8th-high 24-hour average concentration;
· PM2.5 Annual Average: 5-year average of the annual mean;
· PM10 24-Hour Average: 6th-high 24-hour concentration over five years;
· SO2 1-Hour Average: 5-year average of the yearly 4th-high daily maximum 1-hour average concentration;
· SO2 24-Hour Average: Highest of yearly second-high 24-hour average concentrations;
· SO2 Annual Average: Highest annual mean over five years.
6.2.1.3. Class II Increment Analysis
Cumulative source modeling is performed with nearby PSD increment consuming or expanding sources.  For annual averaging periods, the highest five-year annual average is compared to the increment.  For all other short-term averaging periods, the 2nd-highest concentration from each of five years is compared.
6.2.1.4. Class I SIL Analysis
A Class I analysis is typically required if a source is within 200 km of a Federal Class I area. Almost all of Florida is within this distance of at least one Class I area and therefore an analysis is always required.  This analysis is identical to the Class II SIL analysis except that the SILs are smaller and only evaluated within the boundaries of the Class I area.
6.2.1.5. Class I Increment Analysis
For those pollutants that exceed the applicable Class I SIL, an increment analysis is required.  Again, this analysis mirrors the Class II increment analysis except with smaller increments that are only evaluated within the Class I area.
6.2.1.6. Class I AQRV Visibility and Deposition Analysis
A visibility and deposition analysis is required for any Class I area that does not pass a specific screening criterion.  This analysis is typically performed with CALPUFF.
6.2.2. Models
There are two EPA-approved air quality models that are generally used to assess source impacts:  AERMOD and CALPUFF. 
The AERMOD (AMS (American Meteorological Society)/EPA Regulatory Model) modeling system is a near-field, Gaussian, steady-state plume dispersion model 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.  The system is comprised of the AERMET meteorological processor, the AERMAP terrain processor, and the actual AERMOD model.  AERMOD was commissioned by EPA for regulatory use and was developed by AERMIC (AMS/EPA Regulatory Model Improvement Committee) from 1991 to 2005 when EPA officially promulgated it as the preferred regulatory model.  Between 2005 and 2016 the program has undergone 12 major updates.  It is the recommended model for assessing air quality impacts up to 50 km from the source.
CALPUFF is a multi-layer, multi-species, non-steady-state, puff dispersion model that simulates the effects of time- and space-varying meteorological conditions on pollution transport, transformation and removal.  It is capable of evaluating sub-grid scale effects as well as longer range effects such as pollutant removal, chemical transformation, and visibility.  It is approved for use on scales of tens to hundreds of kilometers and is generally utilized for long-range transport between 50 and 300 km from the source.  In Florida, this model is typically only used for Class I analyses as most sources are more than 50 km from any Class I area. 
For this project, AERMOD was used to evaluate the Class II SILs for CO, SO2, PM10, and PM2.5 and the Class I SILs for SO2, PM10, and PM2.5.  CALPUFF was used to evaluate the Class I SILs for 24-hour PM10 and 24-hour PM2.5 and for the AQRV analysis in Class I areas.
6.2.3. Class II SIL Analysis
The general modeling approach for the SIL, NAAQS, and PSD increment analyses followed current EPA and DEP modeling guidance.  The applicant used a series of specific model features recommended by EPA that are referred to as the regulatory options and the latest version of each model component available at the time of the analysis.  It should be noted that ambient concentrations of modeled pollutants in the area near the project site are significantly below the applicable NAAQS for each and therefore use of SILs in this case satisfies Section 165(a)(3) of the CAA. 
Meteorological Data.  The AERMET v.16216 meteorological input used with the AERMOD v.16216R model consisted of a concurrent 5-year period of hourly surface-weather observations from the National Weather Service (NWS) Automated Surface Observing System (ASOS) station at Ft. Lauderdale-Hollywood International Airport (FLL) and upper air sounding (RAOB) data from Florida International University (FIU).  This data was compiled by DEP for the period 2012 – 2016 and included land cover and land use parameters derived from the 1992 National Land Cover Database (NLCD) by AERSURFACE v.13016 and 1-minute ASOS wind data extracted by AERMINUTE v.11059 with a minimum wind speed threshold of 0.5 meters per second (m/s).  The ASOS station at FLL is located approximately 5 km E of the project site and is the closest primary weather station.  Table 14 summarizes the annual average land use parameters for the project site and the ASOS location.  These parameters were derived seasonally and for twelve 30-degree wind direction sectors.  Given the close proximity of the ASOS station to the project site and the similarity of the land surrounding both sites, the ASOS data are considered to be representative of the project site.  In addition, because land use within 3 km of the project site is less than 50% industrial, commercial, and high intensity residential, the area was determined to be rural for the purposes of modeling.
[bookmark: Tab14]TABLE 14 - ANNUAL AVERAGE LAND USE PARAMETER COMPARISON BETWEEN THE FLL ASOS STATION AND THE PROJECT SITE.
	Location
	Albedo
	Bowen Ratio
	Surface Roughness

	FLL ASOS Station
	0.16
	0.73
	0.096

	Lauderdale Project Site
	0.16
	0.80
	0.255


Building Downwash.  Building downwash effects were simulated for 17 current and future structures at the facility.  For each stack, direction-specific building heights and maximum projected widths were calculated by the Building Profile Input Program (BPIP v.04274) incorporating the Plume Rise Model Enhancement (PRIME) algorithm developed by the Electric Power Research Institute (EPRI).  This wind direction-specific information was then output to AERMOD which simulates aerodynamic downwash based on stack and building locations and heights.
Receptors and Terrain.  A combination of fence line, near-field, and far-field receptors was chosen for predicting maximum concentrations in the vicinity of the project for comparison to the Class II SILs.  Receptor locations used in the modeling analysis were based on Universal Transverse Mercator (UTM) coordinates from Zone 17 North, North American Datum 1983 (NAD83).  The modeling domain was set as a 20 km X 20 km grid centered at UTM 17N east and north coordinates of 580,288.28 and 2,884,170.13 meters, respectively.  A discrete Cartesian grid of 3,389 receptors was located at the following intervals and distances:
· 50 m spacing along the property boundary and fence line;
· 100 m spacing from the fence line to 2,000 m from the domain origin;
· 250 m spacing from 2,000 m to 5,000 m from the domain origin;
· 500 m spacing from 5,000 m to 10,000 m from the domain origin.
This receptor placement is considered to be sufficient to resolve the areas of highest concentration in Florida’s flat terrain.
Base elevations were extracted from the US Geological Survey’s (USGS) 1-second National Elevation Dataset (NED) by AERMOD’s terrain processor AERMAP v.11103 for all receptors and sources.
Onsite Modeled Sources.  The SIL analysis evaluates whether the potential emissions from the new project alone are capable of significantly contributing to a modeled NAAQS exceedance.
A load analysis was performed to assess the worst-case operating conditions leading to the highest predicted concentrations for each pollutant and averaging time.  The two CTs were modeled at three different loads, three different ambient temperatures, and two different fuels for all pollutants and averaging periods, as summarized in Table 15.  The worst-case scenario differed by pollutant.  For pollutants with higher predicted impacts occurring during ULSD oil-firing, the predicted annual impact is based on the maximum of 1,000 hours/year of ULSD oil-firing and 7,760 hours/year of natural gas firing.  For pollutants with higher predicted impacts occurring during natural gas firing, the predicted annual impact is based on 8,760 hours/year of natural gas firing.  Once the highest impacts were identified for each pollutant and averaging time for the combination of ambient temperature, operating load condition, and fuel type, all subsequent modeling analyses were performed using the emission rates and operating data for each pollutant’s worst-case scenario.
The PM10 modeling also included the auxiliary cooling system (PM2.5 emissions from the cooling system were negligible).  Emissions from the auxiliary cooling system are based on a Total Dissolved Solids (TDS) concentration that results in maximum PM emissions.
[bookmark: Tab15]TABLE 15 – Modeling parameters for new sources associated with the project.
	Stack Parameter
	Units
	100% Load
	75% Load
	50% Load

	
	
	35°F
	75°F
	95°F
	35°F
	75°F
	95°F
	35°F
	75°F
	95°F

	Height
	ft
	149
	149
	149
	149
	149
	149
	149
	149
	149

	Diameter
	ft
	25.6
	25.6
	25.6
	25.6
	25.6
	25.6
	25.6
	25.6
	25.6

	Firing Natural Gas

	Exit Temp
	°F
	177
	182
	184
	171
	176
	182
	168
	172
	178

	Exit Velocity
	ft/sec
	54.8
	55.2
	55.4
	43.5
	37.8
	42.8
	28.8
	29.3
	31.0

	SO2
	lb/hr
	23.4
	23.8
	23.7
	18.6
	14.9
	17.1
	10.3
	10.4
	11.0

	PM/PM10/PM2.5
	lb/hr
	17.6
	17.6
	17.6
	16
	14.8
	15.9
	13.3
	13.4
	13.6

	CO
	lb/hr
	49.6
	50.4
	50.2
	39.7
	34.0
	37.6
	26.9
	26.8
	27.8

	Firing ULSD Oil

	Exit Temp
	°F
	205.4
	208
	213.1
	191
	193
	194
	175
	177
	180

	Exit Velocity
	ft/sec
	61.7
	59.2
	57.4
	48.2
	44.4
	42.5
	37.6
	34.7
	32.9

	SO2
	lb/hr
	5.9
	5.5
	5.2
	4.6
	4.3
	4.0
	3.4
	3.2
	3.0

	PM/PM10/PM2.5
	lb/hr
	61.6
	61.5
	61.5
	61.3
	61.2
	61.2
	61.0
	60.9
	60.9

	CO
	lb/hr
	114.8
	108.7
	103.8
	92.6
	84.3
	80.0
	77.1
	69.8
	65.3


Results.  The results of the SIL modeling summarized in Table 16 indicate that refined cumulative source modeling is required for 24-hour and annual average PM2.5 and 24-hour PM10 impacts to demonstrate compliance with the NAAQS.
[bookmark: Tab16]TABLE 16 - MAXIMUM PREDICTED AIR QUALITY IMPACTS FOR THE PROJECT, COMPARED TO THE CLASS II SILS.
	Pollutant
	Averaging Time
	Max Impact (μg/m3)
	SIL (μg/m3)
	Percent of SIL
	Significant Impact?

	CO
	8-hour
	21.3
	500
	4%
	No

	
	1-hour
	37.3
	2,000
	2%
	No

	SO2
	Annual
	0.29
	1
	29%
	No

	
	24-hour
	2.3
	5
	46%
	No

	
	8-hour
	6.3
	25
	25%
	No

	
	3-hour
	5.0
	7.86
	64%
	No

	PM2.5
	Annual
	0.37
	0.2
	185%
	Yes

	
	24-hour
	7.64
	1.2
	637%
	Yes

	PM10
	Annual
	0.59
	1
	59%
	No

	
	24-Hour
	10.5
	5
	210%
	Yes


6.2.4. Cumulative Dispersion Modeling
Cumulative source modeling that evaluates whether the combined air quality impacts from all nearby significant sources will comply with the NAAQS and increment for each pollutant is performed for each pollutant that exceeds the SIL.  In order to assess cumulative impacts, the potential emissions from the most significant nearby sources are added to the modeling platform developed for the SIL analysis.  A monitored background concentration intended to represent all non-modeled anthropogenic and natural pollutant sources is added to the results which are then compared to the NAAQS and increment.
Significant Impact Area.  Receptor placement and the choice of which sources to explicitly model are based on the establishment of a significant impact area (SIA).  The SIA is the area in which the proposed project has the potential to significantly contribute to a NAAQS exceedance, i.e. a circular area with a radius equal to the distance from the source to the most distant receptor with a modeled SIL violation.  The radius of the SIA for the SIL analysis for this project was estimated to be 9.0 km and 3.2 km for PM2.5 and PM10, respectively.  The analysis evaluated receptors within the SIA for each pollutant.
Background Source Choices.  Background source emission data were obtained from the DEP ARMS database, DEP permit files, and recent PSD permit reviews.  EPA recommends that the list of explicitly modeled sources should remain small and that professional judgment should be used in the decision process.  In order to evaluate sources in the screening area that could significantly interact with the project, the applicant evaluated facilities within 50 km of the project site using the North Carolina screening technique (also known as the “20D approach”). Based on this technique, facilities whose annual emissions (i.e., TPY) are less than the threshold quantity, Q, are eliminated from the modeling analysis since they are not likely to significantly interact with the project. Q is equal to 20 × (D - SIA), where D is the distance in km from the facility to the Project site.  All sources within the SIA are included.  Based on the results of the facility screening, existing sources at the FPL Lauderdale facility in addition to sources from three other facilities were identified for inclusion in the cumulative modeling.
Background Development and Monitors.  The background concentration is based on monitoring data and is designed to take into account all existing natural or anthropogenic sources that are not explicitly modeled.  There are a variety of ways to develop a background concentration that differ in complexity and conservatism.  For this project, the least complex, most conservative method was utilized.  The background concentrations added to the model results were simply the design values for the nearest PM10 and PM2.5 monitor (see Table 13).
Results.  The results of the NAAQS analysis that are summarized in Table 17 indicate that the project is not expected to cause or significantly contribute to an exceedance of the NAAQS.
[bookmark: Tab17]TABLE 17 - CUMULATIVE MODELING RESULTS FOR THE PROJECT COMPARED TO THE NAAQS.
	Pollutant and Averaging Time
	Maximum Concentration (μg/m3)
	NAAQS (µg/m3)
	Percent of NAAQS

	
	Sources
	Background
	Total
	
	

	PM2.5 Annual
	2.4
	6.5
	8.9
	12
	74%

	PM2.5 24-hour
	13.4
	15.0
	28.4
	35
	81%

	PM10 24-hour
	18.1
	43.0
	61.1
	150
	41%


Class II Increment Analysis.  PSD increment analyses are necessary for the 24-hour and annual average PM2.5 and 24-hour PM10 impacts for this project.  The PSD increment represents the limit above an established baseline concentration that new sources may increase the local ambient ground level concentrations of a pollutant (without exceeding the NAAQS).  PSD increment modeling is similar to NAAQS modeling in that it is a cumulative analysis that takes into account the impact from nearby increment consuming and expanding sources, except that a background concentration is not added.  An increment consuming source is any source that has increased actual emissions since the established baseline date for a pollutant while increment expanding sources are any sources with a decrease in actual emissions.  The baseline date for PM2.5 and PM10 is October 20, 2010.  In addition to the two CTs and cooling tower in the proposed project, increment-consuming sources include Lauderdale Power Plant Units 6A through 6E and Port Everglade Power Plant Units 5A through 5C, which began operation in 2016. Increment-expanding sources near the project site include Lauderdale Power Plant Units 4 and 5, to be retired by the proposed project.  Five years were modeled individually using AERMOD, including all the same modeling parameters from the NAAQS analysis and the highest annual average and highest, second-high 24-hour average concentrations were then compared to the increments.  The results shown in Table 18 indicate that no exceedance of an allowable PSD Class II increment is expected for this project.
[bookmark: Tab18]TABLE 18 - CUMULATIVE MODELING RESULTS FOR THE PROJECT COMPARED TO THE CLASS II PSD INCREMENTS.
	Pollutant and Averaging Time
	Maximum Concentration (µg/m3)
	PSD Increment (µg/m3)
	Percent of Increment

	PM2.5 Annual
	0.3
	4
	8%

	PM2.5 24-hour
	8.7
	9
	97%

	PM10 24-hour
	9.7
	30
	32%


6.2.5. Class I Analysis
All areas not explicitly designated as Class I in 40 CFR 81 Subpart D (such as national parks and wilderness areas) are considered Class II areas.  While the NAAQS apply to all areas equally, more stringent SILs and increments exist for Class I areas.  A Class I analysis is required for any project that may affect a Federal Class I area.  The Class I area closest to the project site is Everglades National Park (ENP), 48 km to the southwest (Figure 9).  There are no other Class I areas within 350 km of the site.
[bookmark: fig9][image: ]
Figure 9.  Map of Federal Class I areas near the project site and background facilities included in the Class I increment modeling.  All facilities contain increment-consuming sources except Turkey Point Power Plant and Lauderdale Power Plant, which contain both increment-consuming and increment-expanding sources.
Class I SIL Screening Analysis.  A screening analysis was first performed with AERMOD to evaluate the annual, 24-hour, and 3-hour SO2 SILs, the annual and 24-hour PM2.5 SILs, and the annual and 24-hour PM10 SILs.  AERMOD was run using a ring of receptors located 47.7 km from the project site (the distance from the project site to the nearest ENP receptor) and spaced at 1-degree intervals.  The results in Table 19 show that the 24-hour PM10 and 24-hour PM2.5 SILs were exceeded in the screening analysis.
[bookmark: Tab19]TABLE 19 - MAXIMUM PREDICTED AIR QUALITY IMPACTS 48 KM FROM THE PROJECT SITE COMPARED TO THE CLASS I SIL.
	Pollutant
	Averaging Time
	Max Impact (μg/m3)
	SIL (μg/m3)
	Percent of SIL
	Significant Impact?

	SO2
	Annual
	0.01
	0.1
	10%
	No

	
	24-hour
	0.1
	0.2
	50%
	No

	
	3-hour
	0.4
	1.0
	40%
	No

	PM2.5
	Annual
	0.01
	0.05
	20%
	No

	
	24-Hour
	0.29
	0.27
	107%
	Yes

	PM10
	Annual
	0.01
	0.2
	5%
	No

	
	24-Hour
	0.36
	0.3
	120%
	Yes


Based on the results of the screening analysis, CALPUFF was used to assess the 24-hour PM10 and 24-hour PM2.5 SILs at all ENP receptors more than 50 km away from the project site. CALPUFF v5.8 was processed with a CALMET meteorological dataset developed by the FLMs and provided by DEP.  This dataset is comprised of a domain encompassing all of Florida with a 4-km horizontal resolution and spans the years 2001 – 2003.  Post-processing was performed with CALPOST v6.221.  All regulatory options and building downwash were utilized.  The receptor grid was created and provided by the FLMs and includes 901 receptors in ENP.  The results are shown in Table 20 and indicate that a Class I increment analysis is not required for any receptors beyond 50 km from the project site.
[bookmark: Tab20][bookmark: _Ref489962919]Table 20 – Maximum predicted air quality impacts at Everglades National Park for receptors more than 50 km from the project site.
	Pollutant
	Averaging Time
	Max Impact (μg/m3)
	SIL (μg/m3)
	Percent of SIL
	Significant Impact?

	PM2.5
	24-Hour
	0.037
	0.27
	13.7%
	No

	PM10
	24-Hour
	0.07
	0.3
	23.3%
	No


Because the AERMOD SIL screening analysis showed a 24-hour PM10 and 24-hour PM2.5 SIL exceedance at ENP receptors within 50 km of the project site, the applicant was required to perform Class I increment modeling for these pollutants at these receptors.
Class I Increment Analysis.  The Class I PSD increment analysis is similar to the Class II analysis except that it is performed only in the Class I areas.  Because the receptors showing a SIL violation are within 50 km of the project site, AERMOD was used to evaluate the 24-hour PM10 and 24-hour PM2.5 Class I increments at these receptors.
Permitted facilities within 50 km of ENP were analyzed to determine potential significance and inclusion as increment-affecting sources.  The final background sources chosen for modeling are shown in Figure 9.  Increment-consuming sources were modeled at the maximum permitted rate.  Increment-expanding sources were modeled using actual emissions.
The results shown in Table 21 indicate that no exceedance of an allowable PSD Class I increment is expected for this project.
[bookmark: Tab21]TABLE 21 – Cumulative modeling results for the project compared to the class i psd increments.
	Pollutant and Averaging Time
	Maximum Concentration (µg/m3)
	PSD Increment (µg/m3)
	Percent of Increment

	PM2.5 24-hour
	0.05
	2
	2.5%

	PM10 24-hour
	1.10
	8
	13.8%


6.2.6. Ozone Analysis
Projects with VOC or NOX potential emissions increases of 40 TPY or greater are required to perform a source impact analysis for ozone.  However, ozone site-specific modeling is not typically completed for single source permitting because of its complexity involving computationally intensive models such as the Community Model for Air Quality (CMAQ) and the Weather Research and Forecasting Model (WRF).  The applicant estimated maximum annual potential VOC and NOX emissions from the new unit to be 51 and 353 TPY, respectively.  However, retiring Units 4 and 5 will result in a reduction of VOC and NOX emissions of 5 and 1,994 TPY, respectively.
Ozone is a secondarily formed pollutant that is known to be caused by the regional emissions of VOC and NOX in combination with certain meteorological conditions (temperature, humidity, solar insolation, etc.).  Ambient ozone levels in Broward County, as inferred from a monitor located approximately 9 km east of the project site (62 ppb), are well within attainment of the recently promulgated 70 ppb 2015 ozone NAAQS. As previously shown in Figure 7, actual emissions of the ozone precursor VOC have declined dramatically over the past ten years despite significant increases in population.  These reductions are far greater than the increase in VOC emissions from this project. In addition, the retirement of Units 4 and 5 in this project will lead to a significant decrease in emissions of the ozone precursor NOX in the area.  Ambient levels of ozone have also decreased over the last 15 years (Figure 10) due to improvements in motor vehicle emissions rates and the implementation of national rules such as the Clean Air Interstate Rule (CAIR) and continued reductions in both average motor vehicle fleet emissions and stationary source emissions are expected to further improve ozone air quality. 
For these reasons, DEP has reasonable assurance that the project will not significantly contribute to or cause any violation of the ozone NAAQS.
[bookmark: fig10][image: ]
Figure 10.  Florida monitored ambient ozone concentration trend 2001 – 2016.
6.2.7. Secondary PM2.5 Analysis
Secondary PM2.5 is formed through chemical reactions involving gaseous precursors such as SO2 and NOX. Projects that involve a potential increase in these precursor pollutants above their SER require an analysis of the potential impact of secondary PM2.5 formation; however, current regulatory air dispersion and transport models, such as the EPA recommended AERMOD modeling system used in this analysis, do not account for these processes. Per EPA guidance, for projects “where precursor emissions levels are marginally higher than the level of the SERs, monitored background levels are very low, and the primary PM2.5 impacts are also very low or not correlated in space and time with secondary formation such that the combination of the background and primary impacts are still well below the level of the NAAQS,” a qualitative assessment of secondary PM2.5 formation is sufficient. 
The new unit in this project has predicted maximum annual potential emissions of 353 tons of NOX and 209 tons of SO2.  The retirement of Units 4 and 5 in this project will reduce emissions of NOX by 1,994 tons and SO2 by 13 tons.  Given these emissions and the significant reduction in NOX, the formation of secondary PM2.5 from this project is expected to be minimal. Secondary PM2.5 formation occurs slowly through time causing the impact to be more widespread and diffuse than the impact from direct PM2.5 emissions.  The air quality, with respect to particulate matter, in Broward County, as inferred from a nearby monitor (design values for 24-hour/Annual PM2.5 are 15/6.5 µg/m3 for Broward County), is very good and the project is not expected to have a significant negative impact for several reasons: statewide emissions of SO2 have decreased dramatically in the past decade and these decreases are orders of magnitude larger than the small increase in emissions from the proposed project; statewide emissions of NOX have decreased dramatically in the past decade, and the retirement of Units 4 and 5 in this project will lead to an additional decrease in NOX emissions in the area; the monitored PM2.5 design values in the vicinity are well within attainment; and statewide monitored concentrations have fallen significantly in the past decade (Figure 11). 
Given these factors, DEP has reasonable assurance that the proposed project will not significantly contribute to or cause any violation of a NAAQS or increment with respect to secondary PM2.5 formation.
[bookmark: fig11][image: ]
Figure 11.  Florida monitored ambient PM2.5 concentration trend 2001 – 2016.  While design values for 2012 – 2014 are invalid, there is still a clear downward trend from 2001 – 2016 based on the valid 2016 design value.
6.3. Additional Impacts Analysis
The applicant is required by Rule 62-212.400(8), F.A.C. to provide an analysis of the project’s potential impacts on visibility, soils, vegetation, and wildlife due to the proposed project or any general commercial residential, or industrial growth associated with the project.
6.3.1. Growth
The 18-24 month construction phase of this project will require an average of 290 workers during that time, with many workers commuting to the site.  No additional permanent personnel will be employed for the operation of the facility as a result of the project.  This is a small fraction of the population in the area and no air quality impacts are expected from the small increase in vehicular traffic.  Operation of the facility is not expected to result in any commercial or industrial growth in the area because existing commercial and industrial infrastructure is more than sufficient to meet the needs of the facility.
6.3.2. Soils, Vegetation, and Wildlife
Emissions of pollutants have the potential to negatively affect soils, vegetation and wildlife near sources.  The project’s maximum predicted air quality impacts are less than the NAAQS which were established to protect both public health and welfare.  In addition, secondary NAAQS have been set to protect against visibility impairment and damage to animals, crops, vegetation, and buildings.  All ambient air quality impacts from the project have been predicted to remain well below the applicable secondary NAAQS and therefore the impact on soils, vegetation, and wildlife is expected to be negligible.
6.3.3. Class I AQRV
The Federal Land Manager (FLM) for every Class I area that may be affected by a source is charged with protecting all air quality related values (AQRV), including visibility and deposition, in that area.  An AQRV analysis is generally required for all PSD projects and the applicant completed such an analysis for this project for ENP.
Visibility Analysis.  For distances greater than 50 km, visibility impairment is considered to take the form of regional haze rather than a distinct plume.  The visibility degradation in ENP is based on a change in the light-extinction coefficient which is the attenuation of light per unit distance due to scattering and absorption by gases and particles in the atmosphere.  The visibility threshold at each receptor is met if the 98th percentile daily average change in light extinction is less than 5% or 0.5 deciview for each modeled year. 
The visibility analysis followed the most recent guidance from the FLM’s AQRV Workgroup (FLAG) Phase I Report. The guidance states that for Class I areas that are “generally 50 km or more away from the source,” it is acceptable to use a non-steady-state air quality model to evaluate visibility impact (i.e. CALPUFF).  Given that ENP is generally 50 km or more away from the source, the applicant used CALPUFF to evaluate visibility impacts in ENP.  CALPOST was used to predict visibility impairment based on the CALPUFF model outputs.  CALPOST was run using Method 8 (MVISBK = 8) and submode 5 (M8_MODE = 5) and the background aerosol levels were derived from the 20% best natural days.  Emissions were based on 24-hr maximum rates of SO2, NO2, PM, and sulfuric acid mist (SAM).  The maximum predicted visibility impact due to the Project was estimated to be 0.263 dv which is well below the 0.5 dv threshold (Table 22).  As a result, the project is not expected to have an adverse impact on visibility in ENP. 
[bookmark: Tab22]TABLE 22 – Summary of AQRV visibility analysis for the project in Everglades National Park.
	SCCT Operation 
	98th Percentile Visibility Impairment (delta-dv)
	Visibility Impairment Threshold (dv)
	Max % of Threshold

	
	2001
	2002
	2003
	
	

	Natural Gas – 24 hours (Primary)
	0.135
	0.145
	0.149
	0.5
	30%

	ULSD – 24 hours (Backup)
	0.217
	0.243
	0.264
	0.5
	53%


Deposition Analysis.  In addition to visibility impairment, total nitrogen and sulfur deposition is also a part of the AQRV analysis. Because the project will result in a decrease in NOX emissions, the applicant analyzed sulfur deposition in ENP.  Again, this analysis was performed using the CALPUFF model and followed the most recent FLM guidance. Annual average total deposition (wet and dry) of sulfur oxides were calculated to be 0.0033 kg/ha/yr compared to the threshold of 0.01 kg/ha/yr.  These results, summarized below in Table 23, indicate that the project is not expected to have a significant impact with respect to deposition in ENP.
[bookmark: Tab23][bookmark: _Ref489963271]Table 23 – Summary of AQRV deposition analysis for the project in Everglades National Park.
	SCCT Operation
	Deposition Type 
	Average Annual Deposition (kg/ha/yr)
	Deposition Threshold (kg/ha/yr)
	Max % of Threshold

	
	
	2001
	2002
	2003
	
	

	Natural Gas – 8760hrs (Primary)
	Sulfur
	0.0028
	0.0029
	0.0033
	0.01
	33%


6.4. Conclusion
Based on the results presented in the air quality impact analysis, the Department has reasonable assurance that the increased pollutant emissions associated with the project will not cause or significantly 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 AQRVs in Class I areas.
7. PRELIMINARY DETERMINATION
The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations as conditioned by the Draft Permit.  This determination is based on a technical review of the complete application, reasonable assurances provided by the applicant, and the conditions specified in the Draft Permit.  Lara Rabbath is the project engineer responsible for reviewing the application and drafting the permit changes.  Ashley Kung 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 at 850/717-9082 or by email Lara.Rabbath@dep.state.fl.us.
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