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1.  GENERAL PROJECT INFORMATION

Air Pollution 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 regulations regarding air quality as part of the Florida Administrative Code (F.A.C.), which includes the following applicable Chapters:  62-4 (Permits); 62-204 (Air Pollution Control – General Provisions); 62-210 (Stationary Sources – General Requirements); 62-212 (Stationary Sources – Preconstruction Review); 62-213 (Operation Permits for Major Sources of Air Pollution); 62-296 (Stationary Sources - Emission Standards); and 62-297 (Stationary Sources – Emissions Monitoring).  Specifically, air construction permits are required pursuant to Chapters 62-4, 62-210 and 62-212, F.A.C.

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

Facility and Location

The Florida Power & Light (FP&L) Company operates an existing electric utility located seven miles North of Indiantown on State Road 710 in Martin County, Florida.  The UTM coordinates of this facility are:  Zone 17, 542.68 kilometer (km) East and 2992.65 km North.  The existing FP&L Martin Power Plant (Plant) consists primarily of two oil and natural gas fired conventional fossil fuel steam electric generating stations (Units 1 and 2), two oil and natural gas fired combined cycle combustion turbines (Units 3 and 4), four oil and natural gas fired combined cycle combustion turbines (Unit 8) and associated support equipment.  The electrical generating plant is categorized as Standard Industrial Classification Code No. 4911.  This site is in an area that is in attainment (or designated as unclassifiable) for each air pollutant subject to state and federal Ambient Air Quality Standards (AAQS).
In addition, the Martin Solar Power Energy Center, an 80-megawatt solar thermal plant, is currently being constructed at the existing facility.  The solar plant will concentrate solar energy to raise the temperature of a heat transfer fluid, which will be used to generate steam.  The steam will be delivered to a steam turbine-electrical generator that will produce electricity for the power grid.
Facility Regulatory Categories

Title III:  The facility is identified as a major source of hazardous air pollutants (HAP).

Title IV:  The facility operates units subject to the acid rain provisions of the Clean Air Act.

Title V:  The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
PSD:  The facility is a major stationary source of air pollution in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
NSPS:  The facility operates units subject to the NSPS in 40 CFR 60.

NESHAP:  The facility operates units subject to the NESHAP in 40 CFR 63.

Siting:  Units 003, 004, 005, 006, 007 and 009 were originally certified (PA89-27, and as modified/amended) pursuant to the power plant siting provisions of Chapter 62-17, F.A.C.
CAIR:  The facility is subject to the Clean Air Interstate Rule (CAIR) set forth in Rule 62-296.470, F.A.C.

Project Description

As previously mentioned, FP&L is constructing the Martin Solar Power Energy Center at the existing facility.  The new solar plant will collect solar energy and convert it into thermal energy using a specialized heat transfer fluid.  The heat transfer fluid is pumped throughout the solar concentrating collectors to absorb the thermal energy and returns through header pipes back to the power block where the collected heat is transferred to feedwater to make steam.  The initial design did not identify any known air emissions points. 

The current plans are to use a Dow Chemical, Inc. heat transfer fluid product called Dowtherm A, which consists of a blend of 27% biphenyl and 73% diphenyl oxide.  This heat transfer fluid has unique properties such as a high heat absorption capacity and good thermal stability at high temperatures.  Such heat transfer fluids are common in the solar industry as the primary means of heat collection and transportation.  

However, FP&L has become aware that, at high temperatures, the heat transfer fluid will degrade and break down over time.  The degradation by-products of heat transfer fluid fall into two categories of chemicals called low boilers (LB) and high boilers (HB).  The LB include volatile organic compounds (VOC), some of which are hazardous air pollutants such as benzene and phenol.  According to the manufacturer, the degradation rate of LB is approximately 0.5% per year based on the proposed operating temperatures of the solar plant.
Retaining the LB and HB in the heat transfer fluid adversely affects the performance of the heat transfer fluid.  FP&L now recognizes the need to extract these contaminants and plans to install an ullage system.  An expansion vessel will be operated at a low pressure to flash off the LB as a vapor, which will occupy the top portion of the expansion vessel (known as the ullage space) along with some small amount of heat transfer fluid.  Periodically, the expansion vessel will be pressurized with nitrogen gas to displace the gas mixture in the ullage space, which now consists of the flashed LB vapors, some residual heat transfer fluid and some nitrogen gas.  The LB will then be separated from the rest of the gas mixture by a distillation process to condense out the LB.  The liquid LB will be sent to a used heat transfer fluid storage tank.
The efficiency for condensing LB from the distillation process is only about 37%, which means the remaining portion of LB vapors could be vented to the atmosphere.  The applicant estimates a maximum of 6.2 tons of VOC per year could be emitted without control.  Research indicates that a vent flare or carbon absorption filter could be used to control the VOC emissions.  A vent flare is favored because a carbon filter is not as efficient as a vent flare, requires storage facilities, requires disposal of a waste stream and requires man-power for operations and maintenance.  

Therefore, the applicant plans to install a vent flare with a design VOC destruction efficiency of 98 percent and an estimated height of approximately 60 feet.  The igniter gas for the vent flare will be natural gas.  The ullage system will operate as a batch system.  Approximately once per week, it is expected that the system pressure will be sufficiently high to automatically start the distillation process and discharge any uncondensed LB vapors to the vent flare for destruction.  Based on this frequency and the preliminary design, VOC emissions will be reduced to less than 250 pounds per year.
2.  PSD Applicability

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.  A PSD preconstruction review is required in areas currently in attainment with the state and federal Ambient Air Quality Standards or areas designated as “unclassifiable” for a given pollutant.  A facility is considered “major” with respect to PSD if it emits or has the potential to emit:  250 tons per year or more of any regulated air pollutant; 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the 28 PSD Major Facility Categories; or, 5 tons per year or more of lead.

New projects at existing PSD-major stationary sources are reviewed for PSD applicability based on net emissions increases from the project.  Each PSD pollutant is evaluated for applicability based on emissions thresholds known as the Significant Emission Rates as defined in Rule 62-210.200, F.A.C.  Pollutant emissions from the project exceeding these rates are considered “significant”.  In addition, applicants may choose to conduct a “PSD netting analysis” that includes all emissions increases as well as all emissions decreases for a 5-year period contemporaneous with the project to determine whether or not a PSD significant emissions increase will occur.  Although a facility may be “major” for only one PSD pollutant, the project may be “significant” for several PSD pollutants.  For each significant PSD pollutant, the applicant must employ the Best Available Control Technology (BACT) to minimize emissions and conduct an air quality analysis that demonstrates emissions from the project will not cause or contribute to adverse ambient impacts.
PSD Applicability for the Project

The project is located in Martin County, which is in an area that is currently in attainment with the state and federal Ambient Air Quality Standards or otherwise designated as unclassifiable.  The existing facility is an existing PSD major stationary source.  New projects must be reviewed for PSD applicability.  The project is not subject to PSD preconstruction review because the potential emissions (before and after control) are less than the PSD significant emission rate for VOC of 40 tons per year.
3.  APPLICABLE REGULATIONS and Department Review
For the proposed usage ullage system with vent flare, there are no specific applicable regulations in Chapter 62-296, F.A.C. or Parts 60 (NSPS), 61 (NESHAP) or 63 (NESHAP-MACT) of 40 CFR.
Unless exempted, an air permit is required pursuant to:
· Rule 62-4.030, F.A.C. (General Prohibition) requires an air permit for a stationary installation which will reasonably be expected to be a source of air pollution.  
· Rule 62-210.300(1), F.A.C. (Air Construction Permits) requires an air construction permit for any new emissions unit or any new pollution control equipment prior to the beginning of construction.
The following rules provide for exemptions from the requirement to obtain an air permit:
· Rule 62-4.040, F.A.C. (Exemptions) allows the Department to exempt proposed installations that it determines will not emit air pollutants so as to contribute significantly to the air pollution problems within the State, so that the regulation thereof is not reasonably justified.  
· Rule 62-210.300(3)(a), F.A.C. (Categorical and Conditional Exemptions) identifies specific categories and activities meeting certain conditions that are exempt from the requirement to obtain an air permit.
· Rule 62-210.300(3)(b), F.A.C. (Generic and Temporary Exemptions) specifies thresholds for air pollutants below which a generic and temporary activities that are not otherwise regulated are exempt from the requirement to obtain an air permit.
The ullage system is identified as a potential emissions unit and the vent flare is a control device.  As such, the installation of this equipment requires an air construction permit unless exempt by Department rule.  There are no applicable categorical or conditional exemptions in Rule 62-210.300(3)(a), F.A.C. for this equipment.  For the ullage system and flare, the generic emissions unit exemption in Rule 62-210.300(3)(b), F.A.C. exempts the otherwise unregulated equipment from the requirement to obtain an air construction permit if it would neither emit nor have the potential to emit:  
· 1,000 pounds per year or more of any hazardous air pollutant; 

· 2,500 pounds per year or more of total hazardous air pollutants; or 

· 5.0 tons per year or more of VOC. 

As previously mentioned, the estimated maximum VOC and HAP emissions are less than 250 pounds per year after control by the vent flare.  As provided in the definition of “potential to emit” (Rule 62-210.200, F.A.C.), potential emissions may be determined as maximum emissions “after control” if installation and operation of the vent flare is federally enforceable.  Since this is not the case, potential VOC emissions are greater than 5 tons/year and the emissions unit is not generically exempt.
Nevertheless, pursuant to Rule 62-4.040, F.A.C., the Department determines that the proposed ullage system with vent flare will not emit air pollutants so as to contribute significantly to the air pollution problems within the State and that regulation thereof is not reasonably justified.  In making this decision, the Department considered the following:

· The ullage system with vent flare is not subject to any specific air pollution regulations;

· There are no other emissions activities associated with the solar plant;

· The potential VOC and HAP emissions prior to control by the vent flare are only 6.2 tons of VOC per year;
· The maximum controlled VOC and HAP emissions after control by the vent flare are less than 250 pounds per year; and
· The vent flare is only operated intermittently and will be activated automatically based on system pressure.

This determination is made specifically for this project given the unique conditions of this project and does not set a precedent for any subsequent projects.  The ullage system and vent flare should be added to the Title V air operation permit as an unregulated emissions unit when that permit is next re-opened for some other cause.  Also, the applicant is encouraged to contact the Department’s Siting Office to determine whether the project will require an amendment or modification of the existing Site Certification No. PA89-27M.
4.  Determination

The Department makes a determination that the proposed project is exempt from the requirement to obtain an air construction permit pursuant to Rule 62-4.040(1), F.A.C.  This determination is based on a technical review of the request, reasonable assurances provided by the applicant.  Bruce Mitchell is the project engineer responsible for reviewing the application and drafting the permit documents.  Jeff Koerner, Administrator of the New Source Review Section, is responsible for reviewing and editing the exemption.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.







