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TECHNICAL EVALUATION

&

PRELIMINARY DETERMINATION
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CF Industries, Inc.
P.O. Drawer L
Plant City, FL 33564
Plant City Phosphate Complex
Facility ID No. 0570005
PROJECT

Project No. 0570005-035-AC
Air Permit No. PSD-FL-355A
Installation of Two Acid Clarifier Tanks
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Hillsborough County, Florida
PERMITTING AUTHORITY

Florida Department of Environmental Protection (Department)
Division of Air Resource Management

Bureau of Air Regulation

New Source Review Section

2600 Blair Stone Road, MS#5505

Tallahassee, Florida  32399-2400

Telephone: 850-488-0114 Fax: 850-921-9533

June 16, 2010
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 Rules 62-4, 62-210 and 62-212, Florida Administrative Code (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 Description and Location

CF Industries, Inc. (CFI) is located at 10608 Paul Buchman Highway, Plant City, Hillsborough County.  CFI is an existing phosphate fertilizers facility, which is categorized under Standard Industrial Classification Code No. 2874.  The project site is located about 70 kilometers from the Chassahowitzka National Wildlife Refuge, a Class I Area.  The UTM coordinates of this facility are Zone 17; 388.0 km E and 3116.0 km N.  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).
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Figure 1 – Location of Facility                                                         Figure 2 – Regional Location
CFI produces sulfuric acid (H2SO4), phosphoric acid, monoammonium phosphate (MAP) and diammonium phosphate (DAP).  The sulfuric acid is produced on-site by burning elemental sulfur, converting the resulting sulfur dioxide to sulfur trioxide, and absorbing it into a recirculating sulfuric acid solution.  Phosphoric acid is made by acidulation of phosphate rock with sulfuric acid.  Waste gypsum is produced and stacked.  The phosphoric acid is reacted with other chemicals to make fertilizers. 
Facility Regulatory Categories

· The facility is a major source of hazardous air pollutants (HAP).
· The facility is a Title V major source of air pollution in accordance with Chapter 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) Part 60.

Project Description

CFI is requesting an extension of a previously issued PSD construction permit (Project No. 0570005-021-AC; PSD-FL-355) and proposing to install two new 80 feet diameter acid clarifier tanks, one in A Phosphoric Acid Plant (PAP) and one in B PAP in order to facilitate maintenance activity for various tanks and to maintain adequate acid clarification capacity.  Auxiliary equipment and necessary piping will be installed to allow for acid feed, product acid, cleaning and acid sludge transfers.  The auxiliary equipment will include flocculent storage, flocculent and acid mixing, clarified product pump tanks, clarified product tanks and sludge tanks. 
The two clarifiers CFI proposes to install would either be rake settler clarifiers or lamella clarifiers.  Lamella clarifiers have a smaller footprint than conventional rake clarifiers of equal capacity.  A lamella clarifier consists of a series of inclined plate settlers.  As in the case of a rake clarifier, the acid entering the lamella clarifier is mixed with a flocculent.  The acid flows downward through the inlet chamber in the center of the unit and enters the plates through the sides.  As the liquid flows upward, the solids settle on the incline plates and slide into a sludge hopper at the bottom of the unit.  The acid and sludge are then fed to separate tanks.  
Since the two clarifier tanks will be installed in the A and B Phosphoric Acid Plants, this project will be considered part of the previous PSD project.  The extension to the construction permit will allow for the installation of the proposed acid clarifiers.  There will be no changes to the existing plants’ production rates as a result of the proposed project. 
Phosphoric Acid Production

Briefly, phosphoric acid is made by reacting wet phosphate rock with sulfuric acid in agitated tanks, filtering the acid, then concentrating the weak phosphoric acid in vacuum evaporators.  Waste gypsum (calcium sulfate) from the filtration process is pumped in slurry form with filter wash water to a gypsum pile (stack) where the water is collected and runs off to a cooling pond before being recirculated back to the process.  Process water is used not only for filtration but in barometric condensers for vacuum cooling and evaporation.  Clarification tanks remove impurities from the phosphoric acid before it is stored or used in making upgraded products.  Air emissions of fluoride (F) evolved from the reactor and filter are controlled by scrubbers using pond water. 

This project addresses the following emissions units:

	Emission

Unit No.
	Emission Unit Description

	004
	A PAP 

	009
	B PAP


Processing Schedule

07/23/2009: 
Southwest District Office received the application for an air pollution construction permit.
08/21/2009:
Applicant provided a waiver of 30-day time limit until 09/30/2009 for initial review of the application.

08/24/2009:
Application transferred to Tallahassee for processing.

09/30/2009:
Applicant provided a waiver of 30-day time limit until 02/26/2010 for initial review of the application.

01/27/2010:
Department requested additional information.

04/21/2010:
Applicant submitted a response to the Department’s request for additional information of 01/27/2010.  Application complete.
Permitting History

On July 23, 2007, the Department issued Air Construction Permit No. 0570005-021-AC (PSD-FL-355) for expansion of the facility.  The project included an increase in the production rate of the existing B Sulfuric Acid Plant from 1,300 to 1,600 tons per day (TPD) of 100-percent H2SO4.  The changes also included modifications to increase the A and B PAP maximum permitted production rate of phosphoric acid by 20 percent.  This allowed the A PAP permitted process rate to increase from 1,416 to 1,699 TPD of 100-percent rock phosphorus pentoxide (P2O5).  Also, the B PAP permitted process rate increased from 2,107 to 2,530 TPD of 100-percent rock P2O5.
2.  Department review

Project Emissions
The existing CFI facility is located in an attainment area and is classified as a major facility.  A modification to an existing major facility located in an attainment area which has a net emissions increase equal to or exceeding the significant emission rates listed in Rule 62-210.200, F.A.C., will be subject to PSD review.

For changes to existing emission units, such as the A and B PAPs, the determination of a net emission increase is based on a comparison of actual-to-projected actual emission rates.  A significant emissions increase of a PSD pollutant will occur if the difference between the baseline actual emissions and projected actual emissions equals or exceeds the significant emissions rate for that pollutant.  As defined by Rule 62-210.200, F.A.C., baseline actual emissions for an existing emissions unit (other than an electric utility steam generating unit) means the average rate, in tons per year, at which the unit actually emitted the pollutant during any consecutive 24-month period selected by the owner or operator within the 10-year period immediately preceding the date a complete permit application is received by the Department, except that the 10-year period shall not include any period earlier than November 15, 1990.  Baseline actual emissions include fugitive emissions, to the extent quantifiable, as well as emissions associated with startups and shutdowns.

Projected actual emissions, as defined by Rule 62-210.200, F.A.C., means the maximum annual rate, in tons per year, at which an existing emissions unit is projected to emit a PSD pollutant in any one of the 5 years following the date the unit resumes regular operation after the project, or in any one of the 10 years following that date, if the project involves increasing the emissions unit's design capacity or its potential to emit that PSD pollutant and full utilization of the unit would result in a significant emissions increase or a significant net emissions increase at the major stationary source.  Emissions that the unit could have accommodated during the 24-month baseline period and that are unrelated to the modification are excluded.  As noted previously, there will be no changes to the existing plants’ production rates.  Accordingly, the applicable period for determining projected actual emissions for the project is the 5 years following installation of the clarifiers.

F emissions from the A PAP are controlled using a cyclonic scrubber followed by a horizontal, cross-flow packed-bed scrubber with “Kimre” packing.  The scrubber system uses pond water as the scrubbing liquid.  The typical gas flow rate through the scrubbers is approximately 49,900 actual cubic feet per minute (acfm).  The scrubber system’s approximate normal operating parameters for liquid flow rate to the packed-bed scrubber is 1,000 to 2,000 gallons per minute (gpm).  Total gas pressure drop across the scrubbers is approximately 5 to 20 inches water (H2O).  F emissions from the B PAP are controlled by a horizontal cross-flow, packed-bed scrubber with “Kimre” packing.  The scrubber system uses pond water as the scrubbing liquid.  The typical gas flow rate through the scrubber is approximately 34,300 acfm.  The packed-bed scrubbers approximate normal water flow rate is 1,000 to 2,000 gpm, and normal pressure drop is about 2 to 15 inches H2O.

The proposed clarifiers and the auxiliary equipment will be ducted to the existing scrubber systems for the two phosphoric acid plants.  Using damper controls, the additional air flow from the clarifiers is expected to be offset by a reduction in the air pulled from the other tanks.  Consequently, no change in the air flow to the existing scrubber system is expected, therefore no increase in fluoride emissions are expected. 

Baseline actual emissions, projected actual emissions and net change in emissions are listed in the following tables: 

	
	
	
	TABLE 1 - BASELINE ACTUAL EMISSIONS
	

	
	
	                        A and B PHOSPHORIC ACID PLANTS

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	A PAP
	A PAP
	A PAP
	A PAP
	B PAP
	B PAP
	B PAP
	B PAP

	 
	Annual
	Tested 
	Tested
	Tested
	Annual
	Tested 
	Tested
	Tested

	YEAR 
	Process
	Operation
	Emission
	Emission
	Process
	Operation
	Emission
	Emission

	 
	Rate 
	Rate
	Rate 
	Rate
	Rate 
	Rate
	Rate 
	Rate

	 
	   P2O5
	    P2O5
	Fluoride(F)
	F
	    P2O5
	     P2O5
	F
	F

	 
	tons/yr
	tons/hr                       
	lb/hr
	lb/ton
	   tons/yr
	tons/hr
	lb/hr
	lb/ton

	 
	
	
	
	
	
	
	
	 

	2007
	382961
	64.7
	0.48
	0.0074
	588062
	102.2
	0.56
	0.0055

	2008
	367767
	64.5
	0.39
	0.0060
	653047
	100.5
	0.41
	0.0041

	2009
	337277
	68.0
	0.41
	0.0060
	607629
	98.2
	0.44
	0.0045

	 
	
	
	
	
	
	
	
	 

	Baseline
	
	
	
	
	
	
	
	 

	2-yr period
	2007-8
	
	 
	2007-8
	2007-8
	
	
	2007-8

	2-yr avg.
	375364
	 
	 
	0.0067
	620555
	 
	 
	0.0048

	
	
	
	
	
	
	
	
	

	Notes:
	
	
	
	
	
	 
	
	

	1.  Emissions based on representative stack test results.
	

	2.  Baseline emissions calculations based on annual process rate and tested emissions. 
	
	
	

	3.  A PAP baseline is 1.26 tons/yr (0.0067 lb/ton * 375364 tons/yr * 1 ton/2000 lb)

	4.  B PAP baseline is 1.48 tons/yr (0.0048 lb/ton * 620555 tons/yr * 1 ton/2000 lb)    

	 
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


	
	                              TABLE 2 - PROJECTED ACTUAL EMISSIONS
	

	
	                                   A and B PHOSPHORIC ACID PLANTS 

	
	
	
	

	
	
	
	

	
	EMISSIONS DESCRIPTION
	   A PAP
	B PAP

	
	 
	F
	F

	
	 
	tons/yr
	tons/yr

	
	 
	 
	 

	
	Permitted Emissions 
	3.70
	5.50

	
	 
	
	 

	
	Exclusion for Demand Growth (2), and 
	ND
	ND

	
	Unit Capable of Accommodating (2)
	ND
	ND

	
	 
	
	 

	
	Projected Actual Emissions
	1.26
	1.48

	
	 
	
	 

	
	Baseline Actual Emissions (3)
	1.26
	1.48

	
	 
	
	 

	
	Net Combined Emissions Increase (1)
	 
	0

	
	 
	
	 

	
	PSD Significant Level
	
	3

	
	 
	
	 

	
	PSD Review Required?
	 
	NO

	
	
	
	

	
	NOTES: 
	
	

	
	(1) The proposed project is not expected to result in an emissions increase.

	
	(2) To be determined at a later date, if necessary. 

	
	(3) Baseline emissions based on operations for 2007-8 (2-yr average).
	

	
	


The Department will require post construction compliance testing of Fluoride (F) emissions with the clarifiers operating and also when not operating to determine which mode maximizes F emissions.  Subsequent annual compliance tests will be conducted under the mode that maximizes F emissions.  The Department is also requiring special compliance testing when the clarifier is processing 54 percent phosphoric acid to gather information on F emissions with higher strength phosphoric acid.  

The Department will require the applicant to maintain and submit to the Department on an annual basis for a period of five years from the date the two clarifiers are initially operated, information demonstrating in accordance with Rule 62-212.300(1)(e), F.A.C., that the installation of clarifiers did not result in significant emissions increase of 3 tons/yr of F (1.26 + 3 = 4.26 tons/yr for A PAP and 1.48 + 3 = 4.48 tons/yr for B PAP) when compared with the baseline actual emissions for the period 2007-2008.  Since A PAP permitted emissions limit is 3.70 tons/yr, that emissions limit cannot be exceeded.

3.
RULE APPLICABILITY
Prevention of Significant Deterioration

New Source Review under PSD regulations is not applicable to the proposed project as the net increase in emissions due to this modification is less than the PSD significant emission rates listed in Rule 62-210.200, F.A.C.  The net increase in emissions is determined based on the difference between the projected actual emissions and the baseline actual emissions.

Federal and State Emission Standards

The proposed project is subject to the applicable provisions of Chapter 403, F.S., Chapters 62-4, 62-210, 62-212 and 62-296, F.A.C.  The facility is located in an area designated attainment or maintenance for all criteria pollutants in accordance with Rule 62-204.340, F.A.C.  The project is subject to the monitoring, record keeping and reporting requirements of Rule 62-212.300(1)(e), F.A.C.  The draft permit authorizes the construction of the two clarifiers for A and B PAPs and establishes specific monitoring conditions to determine whether the project resulted in significant net emissions increases.

The A & B PAPs are subject to federal NSPS under 40 CFR 60, Subpart T.  Specifically, Subpart T applies to wet-process PAPs and regulates F emissions from such plants.  The PAPs are also subject to the emission limitations of Rule 62-296.403(1)(a) F.A.C. pertaining to fluoride emissions from phosphate processing plants.  
The PAPs are also subject to 40 CFR 63, Subpart AA, National Emission Standards for Hazardous Air Pollutants (NESHAP) for Phosphoric Acid Manufacturing Plants.  Subpart AA regulates total F emissions from phosphoric acid plants.  

4.
AIR QUALITY ANALYSIS 

According to the application and our review, the proposed project does not require an air quality analysis because there will be no net significant emissions increases.  

5.  Conclusion
The Department makes a preliminary determination that the proposed project will comply with all applicable federal and state 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.  Syed Arif is the project engineer responsible for reviewing the application and drafting the permit documents.  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.

