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PM10 Emission Rate vs TDS
Data presented for wet cooling tower with water circulationrate of 306 000 GPM and 0.000 5%drift rate.
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1.  General Project INFORMATION

Air Pollution Regulations

Projects with the potential to emit air pollution are subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The statutes authorize the Department of Environmental Protection (Department) to establish regulations regarding air quality as part of the Florida Administrative Code (F.A.C.), which includes the following chapters:  62-4 (Permits); 62-204 (Air Pollution Control – General Provisions); 62-210 (Stationary Sources – General Requirements); 62-212 (Stationary Sources – Preconstruction Review); 62-213 (Operation Permits for Major Sources of Air Pollution); 62-296 (Stationary Sources - Emission Standards); and 62-297 (Stationary Sources – Emissions Monitoring).  Specifically, the project is subject to major source preconstruction review in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant (PSD) Deterioration of Air Quality.
In addition, the U. S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 specifies New Source Performance Standards (NSPS) for numerous industrial activities.  Part 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP based on the Maximum Achievable Control Technology (MACT) for numerous industrial categories.  The Department adopts these federal regulations on a quarterly basis in Rule 62-204.800, F.A.C.

Facility Description and Location
Progress Energy Florida, Inc. submitted a site certification package to the Department’s Power Plant Siting Office for a proposed 2000 megawatt (MW) nuclear power plant, which is categorized under Standard Industrial Classification Code (SIC) No. 4911.  The facility is proposed to be located approximately 4 miles northeast of the town of Ingilis and east of State Highway 19 in Levy County, Florida.  The UTM coordinates are Zone 17, 342.2 km East, and 3217.2 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to state and federal Ambient Air Quality Standards (AAQS).

Facility Regulatory Categories

· The facility will not be a major source of hazardous air pollutants (HAP).
· The facility will have no units subject to the acid rain provisions of the Clean Air Act.

· The facility will be a Title V major source of air pollution in accordance with Chapter 213, F.A.C.

· The facility will be a major stationary source in accordance with Rule 62-212.400(PSD), F.A.C.  The project is subject to PSD preconstruction review for total particulate matter emissions only.

· The facility will have units subject to applicable New Source Performance Standards (NSPS) in Part 60 of Title 40 in the Code of Federal Regulations.
Project Description

On June 2, 2008, the Department received a complete application from Progress Energy Florida, Inc. to construct two 44-cell mechanical draft cooling towers to support the proposed nuclear Units 1 and 2.  Each cooling tower will be arranged in an array of 2 x 22 cells that will operate continuously.  The towers will obtain make-up water from the nearby Cross Florida Barge Canal to cool the Unit 1 and Unit 2 condensers.  The cooling water flow rate for all 44 cells is estimated at 531,100 gallons per minute (gpm) and the design air flow rate is estimated at 1,662,887 actual cubic feet per minute (acfm) per cell.
The cooling towers provide direct contact between the cooling water and air passing through the tower.  Drift is created when small amounts of cooling water become entrained in the air stream and are carried out of the tower.  Salt and solids in the water droplets are emitted as particulate matter (PM) that escapes as drift from the tower.  Drift eliminators are proposed to minimize PM emissions caused by the cooling tower drift.
The project also includes the construction of four 4000 kilowatt (kW) emergency standby generators, four 35 kW ancillary emergency generators and two 650 horsepower (hp) fire pumps.  During normal operation the facility will generate all of its own power needs or obtain it from the local power grid.  In the event the facility is not operational or power is not available from the local grid, the emergency generators will be used to keep the control room and certain essential plant equipment energized and the fire pumps will be available to maintain water pressure to the fire suppression systems.  Each engine powering an emergency generator or fire pump will fire diesel.  The preliminary construction schedule is:  commence site clearing and preparation in 2010; begin facility construction in 2011; commercial operation of Unit 1 in 2016; and commercial operation of Unit 2 in 2017.

The project will add the following new emissions units.

	ID No.
	Description

	001
	Unit 1 Cooling Tower

	002
	Unit 2 Cooling Tower

	003
	Four 4000 kW emergency standby generators and four 35 kW ancillary emergency generators

	004
	Two 650 hp diesel powered firewater pumps


The engines for the emergency generators and fire pumps are subject to the applicable provisions in the following New Source Performance Standards (NSPS) of 40 CFR 60:  Subpart A (General Provisions) and Subpart IIII (Standards of Performance for Stationary Compression Ignition Internal Combustion Engines), which consist of record keeping and reporting requirements.  The facility also operates other miscellaneous unregulated and insignificant emissions units and activities.
2.  PSD Applicability Review
General PSD Applicability

The Department regulates major stationary sources of air pollution in accordance with Florida’s PSD preconstruction review program pursuant to Rule 62-212.400, F.A.C.  A PSD applicability review is required in areas currently in attainment with the state and federal AAQS or areas otherwise designated as “unclassifiable”.  A facility is considered a major stationary source 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 defined in Rule 62-210.200, F.A.C. for major stationary sources; or 5 tons per year of lead.  Projects at existing or new major stationary sources are subject to PSD preconstruction review.  In addition, proposed projects at existing minor sources are subject to PSD preconstruction review if potential emissions from the proposed project will exceed the PSD major stationary source thresholds.

Once a project becomes subject to PSD preconstruction review, each of the following PSD pollutants is reviewed for PSD applicability based on emissions thresholds known as the “significant emission rates” defined in Rule 62-210.200, F.A.C.:  carbon monoxide (CO); nitrogen oxides (NOX); sulfur dioxide (SO2); particulate matter (PM); particulate matter with a mean particle diameter of 10 microns or less (PM10); particulate matter with a mean particle diameter of 2.5 microns or less (PM2.5); volatile organic compounds (VOC); lead (Pb); fluorides (Fl); sulfuric acid mist (SAM); hydrogen sulfide (H2S); total reduced sulfur (TRS), including H2S; reduced sulfur compounds, including H2S; municipal waste combustor organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans; municipal waste combustor metals measured as particulate matter; municipal waste combustor acid gases measured as SO2 and hydrogen chloride (HCl); municipal solid waste landfills emissions measured as nonmethane organic compounds (NMOC); and mercury (Hg).  Emissions from the project exceeding the significant emission rate are considered “significant” and the applicant must employ the Best Available Control Technology (BACT) to minimize emissions of each such pollutant and evaluate the air quality impacts.  Although a facility or project may be major with respect to PSD for only one regulated pollutant, it may be required to install BACT controls for several “significant” regulated pollutants.

Rule 62-210.200, F.A.C. defines “BACT” as:

An emission limitation, including a visible emissions standard, based on the maximum degree of reduction of each pollutant emitted which the Department, on a case by case basis, taking into account: 

1.
Energy, environmental and economic impacts, and other costs; 

2.
All scientific, engineering, and technical material and other information available to the Department; and 

3.
The emission limiting standards or BACT determinations of Florida and any other state;

determines is achievable through application of production processes and available methods, systems and techniques (including fuel cleaning or treatment or innovative fuel combustion techniques) for control of each such pollutant.

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 the 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. 

Each BACT determination shall include applicable test methods or shall provide for determining compliance with the standard(s) by means which achieve equivalent results. 

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.
In addition to a review and proposal of BACT, applicants must provide an Air Quality Analysis that evaluates the predicted air quality impacts resulting from the project for each PSD pollutant subject to modeling criteria.

PSD Applicability for the Project

The proposed project will be a major stationary source located in Levy County, which is in an area that is currently in attainment with the state and federal AAQS or otherwise designated as unclassifiable.  Based on the air permit application, the project will result in potential emissions of:  3.5 tons per year of carbon monoxide (CO); 16.4 tons per year of nitrogen oxides (NOX); 507 tons per year of particulate matter (PM); 6.8 tons per year of particulate matter with a mean diameter of 10 microns or less (PM10); 0.07 tons per year of sulfur dioxide (SO2); and 1.4 tons per year of volatile organic compounds (VOC).  Since annual PM emissions are greater than 250 tons/year, the project is subject to the preconstruction review requirements of Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.  Based on the applicant’s estimates, only PM emissions are greater than the corresponding significant emissions rates.  Therefore, a BACT determination is required for PM emissions only.  No air quality modeling analysis is required because the modeled pollutant (PM10) is not subject to PSD preconstruction review.  
3.  Project Review

Applicant’s Proposal

The cooling towers will emit PM as a result of the carry over of solids in the water droplet drift.  Total PM emissions include PM10 and PM2.5 particles as well.  Particulate matter will be controlled by properly designed drift eliminators.  Based on the application, future potential PM emissions from the cooling towers alone are estimated to be 507 tons/year, which exceeds the PSD significant emission rate of 25 tons per year.  However, the applicant estimates PM10 emissions to be 5.6 tons per year, which is less than the corresponding PSD significant emissions rate of 15 tons/year.  The estimate is based upon the study, “Calculating Realistic PM10 Emissions from Cooling Towers” by Joel Reisman and Gordon Frisbie.  According to the study, PM and PM10 emissions increase with an increase in the concentration of total dissolved solids (TDS) to about 4000 parts per million (ppm).  However, at TDS levels greater than 4000 ppm, the PM10 emissions rate will decrease while the PM emissions rate will continue to increase.  The paper states that at higher TDS, the drift droplets contain more solids and therefore, upon evaporation, result in larger particles for any given initial droplet size.  The graph below shows the correlation of PM and PM10 emissions rates as a function of TDS in the circulating water.  
[image: image1.png]



With an estimated TDS of 25,000 ppm for the new cooling towers and a circulating flow rate of 531,100 gallons per minute, the report suggests large PM emissions with minimal PM10 emissions as indicated in the application.  The estimated PM10 emissions do not exceed the significant emission rate for PM10 of 15 tons/year.  Therefore, a BACT determination is required for PM emissions only.  No air quality modeling analysis is required because the modeled pollutant (PM10) is not subject to PSD preconstruction review.  
To minimize PM emissions from the cooling towers, the applicant proposes a design drift rate for the drift eliminators of 0.0005% of the circulating water flow rate.  This is consistent with recent BACT determinations for mechanical draft cooling towers.  

The combustion of diesel in the engines for the emergency generators and fire pumps will result in PM emissions.  To minimize PM emissions, the engines for the emergency generators and fire pumps will fire ultra low sulfur diesel.  
BACT Determinations
The Department conducted a review of EPA’s RACT/BACT/LAER Clearinghouse for mechanical draft cooling towers permitted between 2003 and 2008.  For recent projects, the lowest BACT determination for mechanical draft cooling towers is a design drift rate 0.0005% of the circulating water flow rate based upon drift eliminators.  The Department determines this design specification to be BACT for PM emissions from the cooling towers.  For the emergency generator and fire pump engines, the Department determines the firing of ultra low sulfur diesel with a maximum sulfur content of ≤ 0.00015% by weight to be BACT for PM emissions.

Due to the extended construction schedule for the nuclear units, the applicant must submit a new BACT analysis within two years prior to beginning construction of the cooling towers.  If the Department’s reassessment of BACT is substantially different from the initial determination, the applicant shall submit an air construction permit revision application. 

NSPS Provisions
The engines for the emergency generators and fire pumps are subject to the applicable provisions in the following New Source Performance Standards (NSPS) of 40 CFR 60:  Subpart A (General Provisions) and Subpart IIII (Standards of Performance for Stationary Compression Ignition Internal Combustion Engines), which consist of record keeping and reporting requirements.  The NSPS provisions will be attached as Appendices to the draft permit.
4.  Preliminary Determination

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