TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

TECHNICAL EVALUATION

AND

PRELIMINARY DETERMINATION

CF INDUSTRIES, INC.

Plant City Phosphate Complex
Plant City, Hillsborough County

 B Sulfuric Acid Plant

A and B Phosphoric Acid Plants
DEP File No. 0570005-021-AC

PSD-FL-355
Florida Department of Environmental Protection

Division of Air Resource Management

Bureau of Air Regulation

May 23, 2007
1.
APPLICATION INFORMATION

1.1
Applicant Name and Address

CF Industries, Inc.

P.O. Drawer L
Plant City, Florida 33564
Authorized Representative:  Mr. Herschel E. Morris, Vice President/General Manager

1.2
Reviewing and Process Schedule

05-18-2005:
Date of Receipt of Application

06-15-2005:
DEP’s 1st Completeness Request

06-16-2005:
Hillsborough County Completeness Issues

04-06-2006:
Date of Receipt of Amended Application
04-26-2006:
DEP’s 2nd Completeness Request of the Amended Application
05-01-2006:
Southwest District Office Completeness Issues

05-05-2006:
DEP’s Completeness Request for Modeling Issues

07-24-2006:
Applicant requested additional time to respond to DEP’s Completeness Requests

07-28-2006:
Applicant’s response to DEP’s Completeness Requests of 04-24-2006, 05-01-2006 and 05-05-2006.

08-25-2006:
DEP’s 3rd Completeness Request of the Amended Application

11-22-2006:
Applicant requested additional time to respond to DEP’s 3rd Completeness Request  

01-18-2007:
Applicant’s response to DEP’s 3rd Completeness Request.  Applicant amends the application for the second time

02-15-2007:
DEP’s 4th Completeness Request of the Amended Application

03-12-2007:
DEP’s Completeness Request for Modeling Issues of the Amended Application

03-14-2007:
Applicant’s response to DEP’s 4th Completeness Request

03-22-2007:
Applicant’s response to Modeling Issues.  Application Complete
2.
FACILITY INFORMATION

2.1
Facility Location

CF Industries, Inc. (CFI) is located at 10608 Paul Buchman Highway, Plant City, Hillsborough County.  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; 3116.0 km N.

2.2
Standard Industrial Classification Codes (SIC)

	Major Group No.
	28
	Chemicals and Allied Products

	Industry Group No.
	2874
	Phosphate Fertilizers 


2.3
Facility Category

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. 

The facility is classified as a Major or Title V Source of air pollution because emissions of at least one regulated air pollutant, such as particulate matter (PM), particulate matter less than or equal to 10 micrometers (PM10), sulfur dioxide (SO2), nitrogen oxides (NOx), carbon monoxide (CO), or volatile organic compounds (VOC) exceed 100 Tons per year (TPY).  The facility is also a Major facility for Hazardous Air Pollutants because emissions of hydrogen fluoride (HF) exceed 10 TPY.

This facility is within an industry included in the list of the Major Facility Categories per Rule 62-210.200(192), Florida Administrative Code (F.A.C).  Because emissions from the facility are greater than 100 TPY for at least one criteria pollutant, the facility is also a major facility with respect to Rule 62-210.200(193)(a)1, F.A.C.  Prevention of Significant Deterioration (PSD) Review and a BACT determination are required for each pollutant emitted in excess of the Significant Emission Rates listed in Rule 62-210.200(277), F.A.C.  These values are: 3 TPY for Fluorides (F), 40 TPY for NOx, SO2, and VOC; 25/15 TPY of PM/PM10; 7 TPY of Sulfuric Acid Mist (SAM); and 100 TPY of CO.
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Figure 1 – Location of Facility                                           Figure 2 – Regional Location
3.
PROCESS DESCRIPTION
3.1
Sulfuric Acid Production

The plant is a sulfur-burning single absorption sulfuric acid plant.  The process is comprised of three distinct steps.  These are sulfur combustion and gas preparation; catalytic conversion of sulfur dioxide to sulfur trioxide; and absorption of sulfur trioxide into sulfuric acid.  The reactions are as follows:

S + O2 —> SO2
(sulfur burning)

2SO2 + O2 —> 2SO3 
(in presence of vanadium-containing catalyst)

SO3 + H2O —> H2SO4 
(in concentrated sulfuric acid)

A great deal of heat is evolved throughout the process.  Its management is an important consideration in optimizing the conversion and absorption steps as well as providing useful energy to the plant.  Reaction kinetics and thermodynamics are also important factors.  The following is a description of the process:

Atmospheric air is drawn through a filter by the main compressor and then contacted with a recirculating stream of sulfuric acid in the drying tower.  The dried air is blown by a steam-driven compressor into a refractory-lined burner where molten sulfur is combusted to produce sulfur dioxide (SO2).  The hot combustion gases are cooled in a waste heat boiler to recover excess heat as steam.

The resulting SO2 gas is catalytically converted (further oxidized) to sulfur trioxide (SO3) in a 4-bed converter tower.  SO3 is then absorbed in an approximately 98-percent H2SO4 stream to form a more concentrated acid in a single-stage absorption tower (final stage of production).  

Throughout the conversion, the temperatures are moderated by an intricate arrangement of heat exchangers so that the excess heat is removed.  SO2 emissions are controlled by a two-stage ammonia scrubber.  Mist eliminators are used to ensure that sulfuric acid sprays and fine mists are contained, thereby protecting plant equipment and minimizing emissions to the atmosphere.

3.2
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 F evolved from the reactor and filter are controlled by scrubbers using pond water. 

4.
PROJECT DESCRIPTION
This permit addresses the following emissions units:

	Emission

Unit No.
	Emission Unit Description

	003
	B Sulfuric Acid Plant (SAP) 

	004
	A Phosphoric Acid Plant (PAP) 

	009
	B PAP


The proposed project includes an increase in the production rate of the existing B SAP from 1,300 to 1,600 tons per day (TPD) of 100-percent H2SO4.  The proposed changes will also include modifications to increase the A and B PAP maximum permitted production rate of phosphoric acid by 20 percent.  This will allow the A PAP permitted process rate to increase from 1,416 to 1,699 TPD of 100-percent rock phosphorus pentoxide (P2O5).  This will also allow the B PAP permitted process rate to increase from 2,107 to 2,530 TPD of 100-percent rock P2O5.    

The project involves several improvements to increase production capacity of the B SAP.  The production rate increase will be accomplished through several plant improvements related to increasing air flow, increased process cooling, increasing catalyst loading, and utilizing high-efficiency cesium-promoted catalyst in the fourth pass of the converter.  The requested increase in the permitted production rates of the A and B PAPs will be facilitated by the installation of additional reactor flash cooling equipment and/or increased evaporation capacity equipment, and double-gypsum filtration.
The specific construction items for B SAP include:
· The existing main blower wheel and turbine will be modified or replaced in order to increase plant air flow.
· The existing superheater-economizer will be modified to improve heat transfer.  
· In order to accommodate the increased rates, the existing sulfur feed pumps will be replaced with larger capacity pumps.
· The existing converter will be modified to maximize catalyst loading on all passes of the converter.
· The quench air injected after pass 2 will be eliminated.  A new superheater will be installed between pass 2 and pass 3 to replace the process gas cooling lost with the removal of quench air.
· A new superheater will be installed after the primary boiler to provide additional cooling capacity.  This will facilitate a 15 percent bypass around the boiler and result in a pressure drop savings.
· The No. 4 catalyst bed will be replaced with cesium catalyst.  The cesium catalyst is necessary to reduce ammonium sulfate production and SO2 emissions at the higher H2SO4 production rates.
· The packing in the Absorption Tower will be replaced with a new design low-pressure drop packing.
· A third cell will be added to the existing cross flow cooling tower.  The new cell will increase the existing cooling water system capacity from 10,000 to 15,000 gallons per minute.  An additional cooling tower pump will be added, and the existing pumps will be upgraded.

The specific construction items for A and B PAPs include:

· Install new piping, larger motors, and other Flash Cooler vessel modifications to increase the A PAP Flash Cooler reactor cooling capacity.

· Install a third B PAP Flash Cooler pump and piping to increase the B PAP reactor cooling capacity.
· Install a new sixth evaporator for B PAP.
· Install steam system piping improvements to reduce steam system pressure drop.

· Double-gypsum filtration economic need will be evaluated based on experience at the new higher rates.

4.1 Effects on other Emission Units

Due to the proposed modification to the B SAP and A and B PAPs, several other emission units at the Plant City facility may potentially be affected (i.e., increased production rates or actual emission rates).  The following sections describe the other emission units at CF to be affected by the proposed modifications.

4.1.1
Molten Sulfur Handling System

There will be no physical modifications to the Molten Sulfur Storage and Handling System as part of this project.  CF recently received a PSD construction permit (0570009-019-AC/PSD-FL-339) to increase the maximum potential molten sulfur throughput from 930,750 TPY to 965,388 TPY to facilitate an H2SO4 production increase at the C and D SAPs.  The maximum rate of 965,388 TPY for the Molten Sulfur Handling System is considered to be adequate to support the potential increase in the production rate for the B SAP as well.  

Since the maximum permitted molten sulfur throughput rate will not be increasing, and since the Molten Sulfur Handling System has recently undergone PSD review in a separate application with the maximum rate, the Molten Sulfur Handling System is not considered to be affected by the proposed project.

4.1.2
A, C and D Sulfuric Acid Plants

The increased production of the PAPs will be facilitated by the installation of additional reactor flash cooling equipment, increased evaporation capacity equipment, and increased amount of H2SO4 produced in the B SAP.  Therefore, the H2SO4 production at the A, C and D SAPs will not be affected due to the proposed project.  CFI is also proposing a 24-hour average SO2 emission rate of 250 lb/hr for the A SAP (EU ID 002), which currently has a 3-hour average SO2 emission rate of 303.3 lb/hr.  The lower emissions rate was used to demonstrate compliance with the 24-hour ambient air quality standard for SO2 in the modeling analysis.  

Currently, most of the H2SO4 required for the P2O5 production is manufactured onsite.  The balance is imported from outside.  However, since the potential H2SO4 production at the B SAP will be increasing as part of the proposed project, CF will be importing less H2SO4 in the future.  Trucks and railcars are used to import purchased H2SO4.  Therefore, fewer trucks will be driven onsite to import purchased H2SO4 in the future.  

4.1.3
MAP/DAP Plants

The facility is permitted to operate four MAP/DAP plants: A, X, Y and Z.  The A MAP/DAP plant has been in cold shutdown for the past five years and was operational for only a few days in October 2005 for a compliance test.  The Plant City complex plans to keep the A MAP/DAP plant in cold shutdown and start it only in case of emergency need.  Therefore, there will be no change in operation of the A MAP/DAP plant due to the proposed project.

At the MAP/DAP plants, phosphoric acid is reacted with ammonia to produce fertilizer.  Due to the increased production of phosphoric acid, the actual production of fertilizer is also expected to increase.  However, the permitted capacities of the A, X, Y and Z MAP/DAP plants will not change.
CFI is also proposing more stringent short term limits for PM for the A and Z MAP/DAP plants.  The lower emission rate was used to demonstrate compliance with the ambient air quality standard for PM in the modeling analysis.  The PM emission limit for the A MAP/DAP plant is being reduced from 32.6 lb/hr to 13 lb/hr while the emission limit for the Z MAP/DAP plant is being reduced from 22.6 lb/hr to 15 lb/hr. 

4.1.4
MAP/DAP Storage and Shipping

There are two storage and shipping operations at the Plant City complex:  A and B shipping units.  Fertilizer from the MAP/DAP plants is stored in the A and B storage buildings, and is loaded onto trucks and railcars for shipment.  The A and B shipping units consist of sizing, screening, and conveying systems for transferring MAP/DAP from storage buildings to the truck and railcar loading operations.  The maximum loading rate of the A and B shipping units are limited to 250 TPH and 500 TPH, respectively.

The A and B storage buildings are fugitive sources of PM emissions as fugitive dust is generated from the transfer points in the conveying system.  Dust is controlled by the application of dust suppressant coating oil.  PM emissions from some of the transfer points and sizing and screening are controlled by A and B shipping baghouses, one for each of units A and B. The truck and railcar loading operations are also fugitive sources of PM emissions and are controlled by a second application of dust suppressants (coating oil).  Due to the increased fertilizer production, more fertilizer will be handled by the A and B shipping units, and therefore, there will be an increase in actual PM emissions from these sources.

CFI is proposing lower emission rate for PM for the A and B shipping baghouses in order to demonstrate compliance with the ambient air quality standard for PM in the modeling analysis.  The PM emission limit for the A and B shipping baghouses is being reduced from 5 lb/hr to 1.71 lb/hr.  The facility will be required to do initial compliance test and thereafter can show compliance with 5% opacity standard. 
4.1.5
Truck Traffic 

The Plant City Phosphate Complex uses trucks and railcars to ship fertilizer.  Due to the 20 percent increase in phosphoric acid production from the proposed project, an increase in actual fertilizer production is expected.  As a result, there will be an increase in truck and railcar traffic to ship the additional fertilizer.  

Currently, some of the H2SO4 required for the phosphoric acid production is imported from outside and up to 316,000 TPY of H2SO4 have been imported in the past.  However, due to the increased production of H2SO4 at the B SAP from the proposed project, less H2SO4 will need to be imported.  

To facilitate this increase in H2SO4 production at B SAP, there will be an increase in the actual amount of molten sulfur imported to the facility, even though the existing molten sulfur handling capacity will not be increasing.  

4.2   
Project Emissions


The following table compares the current actual emissions to the applicant’s proposed maximum emissions in tons/year:
	
	

	Source
	Pollutant Emission Rate (TPY)

	Description
	SO2
	NOx
	CO
	PM
	PM10
	 VOC
	 SAM
	Fluoride
	  

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Potential Emissions From Modified/New/Affected Sources

	1. B Sulfuric Acid Plant
	1022.0
	35.0
	--
	--
	--
	--
	21.90
	   --
	

	2. A Phosphoric Acid Plant
	--
	--
	--
	--
	--
	--
	--
	3.72
	

	3. B Phosphoric Acid Plant
	--
	--
	--
	--
	--
	--
	--
	5.54
	

	4. Z DAP/MAP Plant
	9.5
	26.7
	15.7
	65.7
	65.7
	1.03
	0.16
	6.31
	

	5. X DAP/MAP Plant
	9.9
	28.0
	16.5
	41.9
	41.9
	1.08
	0.17
	6.70
	

	6. Y DAP/MAP Plant
	11.0
	31.0
	18.2
	67.0
	67.0
	1.19
	0.19
	9.60
	

	7. A & B Storage Buildings
	--
	--
	--
	4.8
	2.3
	--
	--
	   --
	

	8. A Shipping Baghouse
	--
	--
	--
	7.5
	7.5
	--
	--
	   --
	

	9. B Shipping Baghouse
	--
	--
	--
	7.5
	7.5
	--
	--
	   --
	

	10. B Shipping Truck/Railcar

 Loading
	--
	--
	--
	5.7
	2.7
	--
	--
	   --
	

	11. A Shipping Truck/Railcar Loading
	--
	--
	--
	2.9
	1.4
	--
	--
	   --
	

	12. Truck Traffica
	--
	--
	--
	3.1
	0.6
	--
	--
	   --
	

	
	
	
	
	
	
	
	
	
	

	Total Potential Emission Rates
	1052.4
	120.7
	50.4
	206.1
	196.6
	3.3
	 22.4
	31.9
	

	
	
	
	
	
	
	
	
	
	

	Actual Emissions from Current Operationsb
	
	
	
	
	
	

	1. B Sulfuric Acid Plant
	661.3
	7.65
	--
	--
	--
	--
	  1.86
	   --
	

	2. A Phosphoric Acid Plant
	--
	--
	--
	--
	--
	--
	--
	2.43
	

	3. B Phosphoric Acid Plant
	--
	--
	--
	--
	--
	--
	--
	2.09
	

	4. Z DAP/MAP Plant
	0.01
	0.39
	1.63
	15.19
	15.19
	0.11
	--
	3.25
	

	5. X DAP/MAP Plant
	--
	0.11
	0.47
	11.08
	11.08
	0.03
	--
	2.07
	

	6. Y DAP/MAP Plant
	0.01
	0.34
	1.43
	16.59
	16.59
	0.09
	--
	2.29
	

	7. A & B Storage Buildings
	--
	--
	--
	0.09
	0.09
	--
	--
	   --
	

	8. A Shipping Baghouse
	--
	--
	--
	0.89
	0.89
	--
	--
	   --
	

	9. B Shipping Baghouse
	--
	--
	--
	1.81
	1.81
	--
	--
	   --
	

	10. B Shipping Truck Loading Station
	--
	--
	--
	1.55
	1.55
	--
	--
	   --
	

	11. B Shipping DAP (Railcar Loading)
	--
	--
	--
	2.02
	2.02
	--
	--
	   --
	

	
	
	
	
	
	
	
	
	
	

	Total Actual Emission Rates
	661.3
	8.5
	3.5
	49.2
	49.2
	0.2
	  1.9
	12.1
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	TOTAL CHANGE DUE TO PROPOSED PROJECT
	391.1
	112.2
	46.9
	156.9
	147.4
	3.1
	  20.5
	19.8
	

	
	
	
	
	
	
	
	
	
	

	
	

	Source
	Pollutant Emission Rate (TPY)

	Description
	SO2
	NOx
	CO
	PM
	PM10
	 VOC
	  SAM
	 
	Fluoride

	
	
	
	
	
	
	
	
	
	

	Contemporaneous Emission Changes

	
	
	
	
	
	
	
	
	
	

	C and D Sulfuric Acid Plants PSD (1/2004)
	           c
	    c
	0.00
	1.43
	1.43
	0.92
	                c
	
	0.0

	
	
	
	
	
	
	
	
	
	

	Total Contemporaneous Emission Changes
	0.0
	0.0
	0.0
	1.43
	1.43
	0.92
	0.0
	
	0.0

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	TOTAL NET CHANGE
	391.1
	112.2
	46.9
	158.3
	148.8
	4.0
	20.5
	
	19.8

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	PSD SIGNIFICANT EMISSION RATE
	40
	40
	100
	25
	15
	40
	7
	
	  3

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	PSD REVIEW TRIGGERED?
	Yes
	Yes
	No
	Yes
	Yes
	No
	Yes
	
	Yes

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	a  Shows change in emission rate due to the proposed project.

	b  Based on actual emissions for 2003 and 2004.
	
	

	c  Denotes that PSD review was triggered for this pollutant; therefore any previous contemporaneous increases/decreases are wiped clean. 


5. RULE APPLICABILITY

5.1
Prevention of Significant Deterioration

The proposed project is also subject to permitting, preconstruction review, emissions limits and compliance requirements under the provisions of Chapter 403, Florida Statutes, and Chapters 62-4, 62-204, 62-210, 62-212, 62-296, and 62-297 of the Florida Administrative Code (F.A.C.).

This facility is located in Hillsborough County, an area designated as attainment for all criteria pollutants in accordance with Rule 62-204.360, F.A.C.  The proposed project is subject to review under Rule 62-212.400, F.A.C., Prevention of Significant Deterioration (PSD), because the potential emission increases for SO2, SAM, NOx, PM, PM10 and F exceed the significant emission rates given in Rule 62-210.200, F.A.C.  PSD review requires an assessment of air quality impacts and a determination of Best Available Control Technology (BACT).

5.2
Federal and State Emission Standards
The emission units affected by this permit modification shall comply with all applicable provisions of the Florida Administrative Code (including applicable portions of the Code of Federal Regulations incorporated therein) and, specifically, the following Chapters and Rules:

	Chapter 62-4
	Permits.

	Rule 62-204.220
	Ambient Air Quality Protection

	Rule 62-204.240
	Ambient Air Quality Standards

	Rule 62-204.260
	Prevention of Significant Deterioration Increments

	Rule 62-204.360
	Designation of Prevention of Significant Deterioration Areas

	Rule 62-204.800
	Federal Regulations Adopted by Reference

	Rule 62-210.300
	Permits Required

	Rule 62-210.350
	Public Notice and Comments

	Rule 62-210.370
	Reports

	Rule 62-210.550
	Stack Height Policy

	Rule 62-210.650
	Circumvention

	Rule 62-210.700
	Excess Emissions

	Rule 62-210.900
	Forms and Instructions

	Rule 62-212.300
	General Preconstruction Review Requirements

	Rule 62-212.400
	Prevention of Significant Deterioration

	Rule 62-213
	Operation Permits for Major Sources of Air Pollution

	Rule 62-296.320 
	General Pollutant Emission Limiting Standards

	Rule 62-297.310
	General Test Requirements

	Rule 62-297.401
	Compliance Test Methods

	Rule 62-297.520
	EPA Continuous Monitor Performance Specifications




The B SAP is subject to the federal new source performance standards (NSPS) for sulfuric acid plants (40 CFR 60, Subpart H), incorporated by reference in Rule 62-204.800, F.A.C. 

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 from Phosphoric Acid Manufacturing Plants.  Subpart AA regulates total F emissions from phosphoric acid plants.  

6.  
BEST AVAILABLE CONTROL TECHNOLGY DETERMINATION
6.1
Introduction


The increases in emissions of F, SO2, NOX, SAM, PM, and PM10 will exceed the significant emission rates listed in Rule 62-210.200(Significant Emission Rate), F.A.C.  The project is therefore subject to PSD review for F, SO2, NOx, SAM, PM, and PM10 in accordance with 62-212.400(PSD), F.A.C.  A Best Available Control Technology (BACT) determination is part of the review required by Rules 62-210.200(40) and Rule 62-212.400(10), F.A.C.  Rule 62-212.400(10)(c), F.A.C. requires BACT only for those emission units where a physical change or a change in the method of operation is proposed.  Since the X, Y and Z DAP/MAP plants are not undergoing a physical change or change in the method of operation, BACT is not required for these units.  Therefore, only the B SAP and the A and B PAPs require a BACT analysis.  The B SAP emits SO2, SAM, and NOx and the PAPs only emit F.  Therefore only F emissions from the PAPs and SO2, SAM and NOx emissions from the B SAP require a BACT analysis.
6.2
BACT Determination Procedure

In accordance with Chapter 62-210.200(BACT), F.A.C., a BACT determination is based on the maximum degree of reduction of each pollutant emitted which the Department of Environmental Protection (Department), on a case by case basis, taking into account energy, environmental and economic impacts, and other costs, determines is achievable through application of production processes and available methods, systems, and techniques.  In addition, the regulations state that, in making the BACT determination, the Department shall give consideration to: 

· Any Environmental Protection Agency determination of BACT pursuant to Section 169, and any emission limitation contained in 40 CFR Part 60 ‑ Standards of Performance for New Stationary Sources or 40 CFR Part 61 ‑ National Emission Standards for Hazardous Air Pollutants.

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

· The emission limiting standards or BACT determination of any other state.

· The social and economic impact of the application of such technology.

The EPA currently stresses that BACT should be determined using the "top-down" approach.  The first step in this approach is to determine, for the emission unit in question, the most stringent control available for a similar or identical emission unit or emission unit category.  If it is shown that this level of control is technically or economically infeasible for the emission unit in question, then the next most stringent level of control is determined and similarly evaluated.  This process continues until the BACT level under consideration cannot be eliminated by any substantial or unique technical, environmental, or economic objections.

The air pollutant emissions from this facility for which a BACT determination is required can be grouped into categories based upon the control equipment and techniques that are available to control emissions from these emission units.  Using this approach, the emissions can be classified as indicated below:

· Fluorides (primarily HF).  Controlled generally by scrubbing.

· Combustion Products (SO2, NOx).  NOX controlled generally by good combustion of clean fuels. SO2 controlled generally by scrubbing when quantities are substantial.

Grouping the pollutants in this manner facilitates the BACT analysis because it enables the pollutant control equipment and the corresponding energy, economic, and environmental impacts to be examined on a common basis.  Although all of the pollutants addressed in the BACT analysis may be subject to a specific emission limiting standard as a result of PSD review, the control of "non-regulated" air pollutants is considered in imposing a more stringent BACT limit on a "regulated" pollutant (i.e., PM, SO2, SAM, HF, etc.), if a reduction in "non-regulated" air pollutants can be directly attributed to the control device selected as BACT for the abatement of the "regulated" pollutants.

6.3
BACT Emission Limits Proposed By Applicant
6.3.1
B Sulfuric Acid Plant

	POLLUTANT
	EMISSION

LIMIT
	LIMIT BASIS
	CONTROL

TECHNOLOGY

	SO2
	 233.3 lb/hr

and 1,022 TPY 

	3.5 lb/ton of 100% H2SO4 for 3-hour rolling average
	Single-absorption system with two-stage ammonia scrubber

	SAM
	5.0 lb/hr and 21.9 TPY
	0.075 lb/ton of 100% H2SO4
	Mist eliminator

	NOx
	8.0 lb/hr and 35.0 TPY
	0.12 lb/ton of 100% H2SO4
	Good combustion practices


6.3.2
A and B Phosphoric Acid Plants
	POLLUTANT
	EMISSION

LIMIT
	LIMIT BASIS
	CONTROL

TECHNOLOGY

	F
	 0.85 lb/hr and 3.7 TPY for A PAP
	0.012 lb F/ton P2O5 input
	Packed bed scrubber and wet cyclonic scrubber

	F
	 1.26 lb/hr and 5.5 TPY for B PAP
	0.012 lb F/ton P2O5 input
	Packed bed scrubber


6.4 Sulfur Dioxide BACT Analysis
6.4.1 SO2 emissions from the B SAP

The B SAP utilizes single absorption technology.  In the B SAP, molten sulfur is combusted with dry air in the sulfur furnace.  The resulting SO2 gas is catalytically converted to sulfur trioxide (SO3) in a 4-bed converter tower.  SO3 is then absorbed in an approximately 98-percent H2SO4 stream to form a more concentrated acid in a single stage absorption tower.  Heat generated by the chemical reactions in the sulfur furnace and the 4-bed converter tower is recovered to operate two boilers, and an economizer.

The B SAP currently utilizes a two-stage ammonia scrubber to control SO2 emissions.  The B SAP will be upgraded by incorporating cesium catalyst into the 4th pass of the converter.  Cesium catalyst is similar to the traditional vanadium catalyst except that cesium salts are added to lower the activation temperature and increase SO2 conversion efficiency.  Higher conversion efficiency allows the plants to increase production rates by increasing burner SO2 concentrations while at the same time lowering stack SO2 emissions. 
The proposed BACT for SO2 is the current single-absorption system with the continued use of the two-stage ammonia scrubber.  CFI in their letter to the Department dated July 27, 2006 accepted a BACT emission limit for SO2 of 3.5 lb/ton, 100-percent H2SO4 as a 3-hour rolling average.
6.4.2 Potential Control Method Descriptions
6.4.2.1
Sorbent Injection
Sorbent injection has been used on boilers and involves the injection of a dry sorbent into the furnace, economizer, or in the flue gas duct after the preheater where the temperature is about 3000F.  In furnace injection, a finely grained sorbent limestone (CaCO3) or hydrated lime [Ca(OH)2] is distributed quickly and evenly over the entire cross section in the upper part of the furnace in a location where the temperature is in the range of 1,380 to 2,2800F.  The sorbent reacts with SO2 and O2 to form CaSO4.  CaSO4 is then captured in a particulate control device together with unused sorbent and fly ash.

Although demonstrated on boilers, sorbent injection has never been used at a sulfuric acid plant to control SO2.  Nor is there a suitable injection location that would not interfere with the H2SO4 recovery process.

6.4.2.2
Process Modification

The most common process modification control technique applied to sulfuric acid plants is the double absorption process.  In the double absorption process, SO2 is formed in the furnace (sulfur burner).  The SO2 is then converted to SO3 gas in the primary converter stages and is sent to an interpass absorber where most of the SO3 is removed to form H2SO4.  The remaining unconverted SO2 is forwarded to the final stages in the converter to convert much of the remaining SO2 by oxidation to SO3, whence it is sent to the final absorber for removal of the remaining SO3.  There are no byproducts or waste scrubbing materials created, only additional sulfuric acid.
For the B SAP, this type of SO2 control would require a new converter and a second absorbing tower to achieve the necessary conversion with the double absorption process.  However, CFI agreed to accept the same stringent SO2 emissions standards with their current set-up that is achievable with the double absorption process.  Therefore, the Department did not require conversion to a double absorption process.

6.4.2.3
Flue Gas Desulfurization 

The processes that transform gaseous SO2 from flue gas to primarily solid sulfur compounds that are collected for safe disposal or beneficial use are referred to as flue gas desulfurization (FGD) processes.  Although similar in concept, these processes are characterized as wet or dry, and they differ as to the sorbents used and byproducts produced.
Wet FGD systems using lime or limestone scrubbing are very popular in the U.S. and are the predominant SO2 control technology used by the utilities industry.  A significant impediment to applying a wet FGD system to a sulfuric acid plant is the economic impact, reflected in an increase in capital costs, annual operating costs, and the cost per ton of H2SO4 manufactured.  No sulfuric acid plant is known to have employed a wet FGD as a control technology.  In the PSD permits issued in recent years, FGD systems were dismissed as not being practical or economically feasible.
6.4.3 Previous BACT Determinations

A review was performed of previous SO2 BACT determinations for H2SO4 plants listed in the RACT/BACT/LAER Clearinghouse on EPA’s web page.  A summary of these BACT determinations is presented in the table below:

	Company Name
	State
	Permit No./

RBLC ID
	Permit Issue Date
	Throughput

TPD
	Emission Limit (lb/ton)
	Control Equipment

	CF Industries, Inc. – Plant City
	FL
	PSD-FL-339
	6/1/2004
	2,750
	3.5 (3-hr rolling avg.)
	Double Absorption

& Mist Eliminators 

	PCS Phosphate Company
	NC
	NC-0088
	9/24/2003
	1,850
	4.0
	Double Absorption & Mist Eliminators

	IMC Phosphate

New Wales
	FL
	PSD-FL-325
	7/12/2002
	3,400
	3.5 (24-hr)

4.0 (3-hr)
	Double Absorption & Mist Eliminators

	Cargill Fertilizer
	FL
	PSD-FL-315
	11/21/2001
	3,400
	3.5 (24-hr)

4.0 (3-hr)
	Double Absorption & Mist Eliminators

	US Agri-Chemical Corp.
	FL
	PSD-FL-278/
FL-0237
	2/6/2001
	3,000
	3.5 (24-hr)
	Double Absorption & Mist Eliminators

	PCS Phosphate Company
	NC
	NC-0099
	7/14/2000
	2,000
	4.0
	Double Absorption & Mist Eliminators

	Cargill Fertilizer

Riverview
	FL
	PSD-FL-209
	4/28/1999
	2,700
	4.0 (3-hr)
	Double Absorption & Mist Eliminators

	Farmland Hydro
	FL
	PSD-FL-243/
FL-0129
	3/8/1999
	2,750
	3.5 (24-hr)
	Double Absorption & Mist Eliminators


Previous BACT determinations have ranged from 3.5 lb/ton to 4.0 lb/ton, 100-percent H2SO4.  All of these determinations were for double absorption sulfuric acid plants.  CFI will demonstrate the most stringent SO2 emission limit required for a double-absorption plant with their single-absorption plant.  The tail gas ammonia scrubber along with cesium promoted catalyst will help CFI to achieve the low SO2 emissions limit.  The proposed limit of 3.5 lb/ton (3-hr rolling average) is much more restrictive than the current limit of 10 lb/ton, 100-percent H2SO4.  CF’s proposed BACT of single-absorption process with ammonia scrubbing tail gas SO2 control technology and cesium promoted catalyst in the converter tower is reasonable, based on previous BACT determinations and the unnecessary cost of converting the single-absorption to a double-absorption process.
6.5
Sulfuric Acid Mist BACT Analysis
6.5.1
Proposed Control Technology
CF is proposing the continued use of the Brink’s demister to control SAM emissions at the B SAP.  The proposed emission limit for the B SAP is 0.075 lb/ton, 100-percent H2SO4 produced.  This emission limit is the most stringent emission limit to date for SAM emissions from a sulfuric acid plant.

6.5.2
Potential Control Method Descriptions
The only known technically feasible add-on SAM controls for sulfuric acid plants are mist eliminators.  There are several types of mist eliminators, including conventional packed fiber mist eliminators or demister pads, impaction based mist eliminators, and Brownian-type mist eliminators.

Acid mist removal from sulfuric acid plant tail gases is accomplished almost exclusively with packed fiber mist eliminators.  Although a small portion of the SO3 that leaves the final absorber will be absorbed in the fiber mist eliminators and demister pads, SO3 emission control depends primarily on proper plant operation.  A successful packed fiber tubular mist eliminator using treated glass fibers, known as Brinks mist eliminator capture particles using a combination of three different mechanisms:  interception, impaction and Brownian motion.  Each mechanism operates most efficiently for a particular particle size.  Together, they provide overall collection efficiencies that can exceed 99 percent depending on the inlet mist loading.

Demister pads are mesh pads designed to capture larger mist particles by the interception and impaction mechanisms.  Sometimes a coalescing pad is used ahead of the demister pad to provide higher collection efficiency.  Demister pads, with or without a coalescing section, are not able to collect submicron particles as efficiently as packed fiber demisters.  Successful use of demister pads requires careful control of plant operating parameters to minimize internal mist formation.

Alternatives to the conventional mist eliminator are impaction based devices and Brownian-type devices.  The Monsanto CS-type mist eliminator is an impaction-based product which is stated to remove approximately 100 percent of particles above 3 microns in diameter, and 50 to 95 percent of particles between 0.5 and 3 microns.  In order to implement this type of control device, the final tower of a sulfuric acid plant would need to be modified at a considerable expense.

The Brownian-type mist eliminator is much more expensive than the impaction type.  To implement this type of control device, the tower would also have to be modified to accommodate the larger size requirements, structural support, etc.

6.5.3
Previous BACT Determinations
A review was performed of previous SAM BACT determinations for sulfuric acid plants listed in the RACT/BACT/LAER Clearinghouse on EPA’s web page.  A summary of these BACT determinations is presented in the table below:
	Company Name
	State
	Permit No./

RBLC ID
	Permit Issue Date
	Throughput

TPD
	Emission Limit (lb/ton)
	Control Equipment

	CF Industries, Inc. – Plant City
	FL
	PSD-FL-339
	6/1/2004
	2,750
	0.10
	Mist Eliminators

	PCS Phosphate Company
	NC
	NC-0088
	9/24/2003
	1,850
	0.10
	Vertical Tube Mist Eliminators

	IMC Phosphate

New Wales
	FL
	PSD-FL-325
	7/12/2002
	3,400
	0.10
	Mist Eliminators

	Cargill Fertilizer
	FL
	PSD-FL-315
	11/21/2001
	3,400
	0.10
	Mist Eliminators

	US Agri-Chemical Corp.
	FL
	PSD-FL-278/

FL-0237
	2/6/2001
	3,000
	0.12
	Mist Eliminators

	PCS Phosphate Company
	NC
	NC-0099
	7/14/2000
	2,000
	0.15
	Fiberglass Packed Mist Eliminators & Mesh Pad

	Cargill Fertilizer

Riverview
	FL
	PSD-FL-209
	4/28/1999
	2,700
	0.15
	Mist Eliminators

	Farmland Hydro
	FL
	PSD-FL-243/

FL-0129
	3/8/1999
	2,750
	0.15 
	Mist Eliminators


Previous BACT determinations have ranged from 0.10 to 0.15 lb/ton, 100-percent H2SO4.  All of the previous BACT determinations have been based on mist eliminators.  The proposed BACT for SAM emissions is the use of the existing Brink’s demister in the B SAP.  The proposed emission limit is 0.075 lb/ton, 100-percent H2SO4.  This is the most stringent limit established for SAM emissions for any sulfuric acid plant in the country.

The average for the last 5 years of the SAM compliance test data for the B SAP is 0.012 lb/ton, 100-percent H2SO4, while the maximum compliance test result was 0.017 lb/ton, 100-percent H2SO4.  This demonstrates that the mist eliminators are achieving low SAM emission rates.  However, the increased production rate associated with the B SAP may lead to higher SAM emissions compared to historical emission rates.

In summary, the use of mist eliminators is consistent with all other previous BACT determinations and is reasonable based on current performance and economics.
6.6
Nitrogen Oxide BACT Analysis
6.6.1
Proposed Control Technology
The B SAP emits a small amount of NOx emissions, which is a result of the combustion process.  The proposed NOx emission from the B SAP at CF is 0.12 lb/ton, 100-percent H2SO4 produced.  The proposed BACT for NOx is the existing combustion system and good combustion practices.  There are no known add-on NOx control techniques that have been applied to SAPs.  Add-on technology would have a significant economic impact on CF and would not result in significant emission reductions.  Potential NOx emissions from this unit are less than 40 tons per year.
6.7.2 Previous BACT Determinations
A review was performed of previous BACT determinations for SAPs listed in the RACT/BACT/LAER Clearinghouse on EPA’s web page.  There are only two BACT emission limits for NOx emissions listed on the Clearinghouse.  The first one is for IMC-Agrico’s South Pierce facility (PSD-FL-235, 09/17/97), and the second one is for CF Industries construction permit for C and D SAPs (PSD-FL-339, 06/01/04).  For both of these cases, BACT has been good combustion practice and the NOx emission limit has been 0.12 lb/ton, 100-percent H2SO4 produced.
The proposed BACT is the continued use of good combustion practices.  The equivalent NOx emission rate is 0.12 lb/ton, 100-percent H2SO4 produced, which is the same emission rate for the C and D SAPs.

6.8 Fluoride BACT Analysis for A and B PAPs
6.8.1 Proposed Control Technology
The proposed BACT for F emissions from the A and B PAPs is the continued use of the existing control equipment.  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 49,000 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.
6.8.2
Potential Control Method Descriptions
There exists only one type of F abatement method which is a wet scrubber.  The different types of wet scrubbers that are based on absorption principles include:  Packed towers, Plate or tray towers, Wet cyclonic, Spray chambers and Venturi.
Absorption is a mass transfer operation in which one or more soluble components of a gas mixture are dissolved in a liquid that has low volatility under the process conditions.  The pollutant diffuses from the gas into the liquid when the liquid contains less than the equilibrium concentration of the gaseous component.  The difference between the actual and the equilibrium concentration provides the driving force for absorption.

Packed towers are the most commonly used gas absorbers for pollution control.  Packed towers are columns filled with packing materials that provide a large surface area to facilitate contact between the liquid and gas.  Packed tower absorbers can achieve higher removal efficiencies and handle higher liquid rates.

Plate or tray towers are vertical cylinders in which liquid and gas are contacted in step-wise fashion on trays (plates).  Liquid enters at the top of the column and flows across each plate and through a downspout (downcomer) to the plates below.  Gas moves upwards through openings in the plates, bubbles into the liquid, and passes to the plate above.  There is no known application of a plate or tray tower on a PAP, and therefore the technology is unproven for PAPs.
Wet cyclonic scrubbers are wet cyclones usually with the inlet gas flow through a tangential entry similar to the classic cyclone configuration.  The scrubber liquid can be injected at a number of locations, including through a center axial spray manifold, from sprays located on outer walls of a cylindrical spray chamber, and from sprays evenly spaced throughout the tower chamber.  The circular rotating gases with the entrained droplets and the resulting centrifugal force on the droplets cause them to migrate toward the outer scrubber walls.

Spray chambers operate by delivering liquid droplets through a spray dilution system.  The droplets fall through a countercurrent gas stream under the influences of gravity and contact the pollutant(s) in the gas.  Spray towers are simple to operate and maintain, and have relatively low energy requirements.  However, they have the least effective mass transfer capability of the absorbers and are usually restricted to particulate removal and control of highly soluble gas such as SO2 and ammonia.

Venturi scrubbers are generally used for controlling particulate matter and SO2 emissions.  Although venture scrubbers are a feasible control technique for controlling F emissions, they are much more energy intensive and do not have very high control efficiencies as compared to other wet scrubbers, such as wet cyclonic or packed-bed scrubbers.

6.8.2 Economic Analysis
Alternative F controls are not necessary because the existing control equipment at the A and B PAPs are the most common and proven technology for PAPs and already utilize the top-ranked control technology.

6.8.3 Previous BACT Determinations
A review was performed of previous F BACT determinations for phosphoric acid production plants listed in the RACT/BACT/LAER Clearinghouse on EPA’s web page.  A summary of these BACT determinations is presented in the table below:

	Company Name
	State
	Permit No./

RBLC ID
	Permit Issue Date
	Throughput


	Emission Limit (lb/ton)
	Control Equipment

	PCS Phosphate Company
	NC
	NC-0083
	7/30/2002
	--
	0.02
	Scrubber

	Cargill Fertilizer Inc. - Riverview
	FL
	PSD-FL-315
	11/21/2001
	170 TPH
	0.012
	Cross-flow Packed Scrubbers

	White Springs Agricultural Chemicals, Inc.
	FL
	PSD-FL-297
	11/27/2000
	110 TPH
	0.012
	Cross-flow Packed Scrubbers

	Cargill Fertilizer/  Bartow
	FL
	PSD-FL-295
	10/13/2000
	170 TPH
	0.0135
	Packed Scrubber using pond water

	SF Phosphates Ltd. Co.
	MD
	MD-384
	12/22/1998
	--
	0.0135
	Filter Vacuum Pump Scrubber

	Cargill Fertilizer/
Riverview
	FL
	PSD-FL-231
	8/27/1996
	170 TPH
	0.0135 
	Packed Scrubber

	Cargill Fertilizer/

Bartow
	FL
	PSD-FL-224
	8/24/1995
	170 TPH
	0.0135
	Packed Scrubber


From review of the previous BACT determinations, it is evident that F BACT determinations for PAPs have been based on wet scrubber technology.  Previous BACT determinations have been in the range of 0.012 to 0.0135 lb/ton P2O5.

Packed towers (Cross-flow packed scrubbers) and wet cyclonic scrubbers are technically feasible for application at the PAPs.  The abatement methods with the highest control efficiency are packed towers and tray towers.  Packed tower scrubbers are a proven technology and are listed as the most common control technique in previous BACT determinations.  Tray towers are not a proven technique for PAPs.  The abatement methods with the second highest control efficiencies are wet cyclonic and spray chamber scrubbers.  Therefore, CF will utilize a combination of a wet cyclonic scrubber and a packed-bed scrubber to control F emissions at the A PAP, and a single packed-bed scrubber to control F emissions at the B PAP.

Currently, the existing scrubber systems of the A and B PAPs are achieving lower F emission rates than required by the operation permit (0.02 lb/ton P2O5, 1.18 lb/hr, 28.3 lb/day and 5.2 TPY for the A PAP, and 0.02 lb/ton P2O5, 1.04 lb/hr, 24.9 lb/day and 4.6 TPY for the B PAP).  The results of the last 3 years of compliance tests for F emissions from the A and B PAPs range from 0.0016 lb/ton P2O5 to 0.0173 lb/ton P2O5.
CF’s proposed F control technology and emissions limit of 0.012 lb/ton P2O5 for A PAP (based on the wet cyclonic scrubber and a packed-bed scrubber) and B PAP (based on a packed-bed scrubber) is the lowest based on recent BACT determinations for the PAPs.
6.9
BACT Determination by the Department
Based on the information provided by the applicant, the above analysis and other information available to the Department, the following emission limits are established as the draft BACT determinations. 
The proposed BACT for SO2 for the B SAP is the current single-absorption system with the continued use of the two-stage ammonia scrubber system.  The B SAP will be upgraded by incorporating cesium catalyst in the 4th pass of the converter.  The proposed BACT emission limit for B SAP is 3.5 lbs of SO2 per ton of 100% H2SO4, 3-hour rolling average.  This equates to 233.4 lb/hr and 1,022 TPY of SO2 emissions.  

This determination is applicable only to the present project and does not represent a BACT determination for a greenfield site or a new unit at a brownfield site.  Such a new project would have to consider all process options and a thorough cost-effectiveness evaluation on the basis of cost per ton of SO2 removed.

The proposed BACT for SAM emissions is the use of high-efficiency mist eliminators.  The proposed emission limit for the B SAP is 0.075 lbs of SAM per ton of 100% H2SO4 produced.  This equates to 5.0 lb/hr and 21.9 TPY of SAM emissions.  The proposed emission limit is reasonable based on previous BACT determinations, and is consistent with currently established BACT, based on recent PSD permits.

The proposed BACT for NOx emissions is the continued use of good combustion practices.  The proposed NOx emission limit for the B SAP is 0.12 lbs of NOx per ton of 100% H2SO4.  This equates to 8.0 lb/hr and 35.0 TPY of NOx emissions.
The proposed BACT for F emissions from the A and B PAPs is the use of wet cyclonic scrubber and a packed-bed cross-flow scrubber with Kimre packing for the A PAP and the use of a packed-bed cross-flow scrubber with Kimre packing for the B PAP.  The proposed BACT emission limit for F from A and B PAPs is 0.012 lb/ton P2O5 input.  This equates to 0.85 lb/hr and 3.7 TPY from the A PAP and 1.26 lb/hr and 5.5 TPY from the B PAP.
6.9.1
Compliance
Compliance with the sulfur dioxide emission limit (3.5 lb/ton, 3-hour rolling average) shall be demonstrated with a certified continuous emission monitor.  Start-up excess emissions shall be permitted for three hours for the sulfuric acid plants as endorsed in an agreement titled “Best Operational Start-Up Practices For Sulfuric Acid Plants”, which is attached as Appendix A of the permit. 

Compliance with the other emission limits shall be demonstrated annually in accordance with the following EPA Reference Methods as contained in 40 CFR 60, Appendix A or as otherwise approved by the Department:
	EMISSION UNIT
	POLLUTANT
	EPA REFERENCE METHOD

	B SAP
	SO2
	6 or 6C

	
	SAM
	8

	
	NOx
	7 or 7E

	
	VE
	9


	EMISSION UNIT
	POLLUTANT
	EPA REFERENCE METHOD

	A and B PAP
	F
	13A or 13B


7.
AMBIENT AIR QUALITY ANALYSIS
7.1 
Introduction 

The proposed project will increase emissions of five pollutants at levels in excess of PSD significant amounts: PM/PM10, F, NOX, SO2 and SAM.  PM10, SO2 and NOX are criteria pollutants and have national and state ambient air quality standards (AAQS), PSD increments, significant impact levels and de minimis monitoring levels defined for them.  F is a non-criteria pollutant and has only de minimis monitoring levels defined for it.  There are no applicable PSD increments, AAQS, significant impact or de minimis monitoring levels for SAM.
7.2 
Major Stationary Sources of PM, NOX and SO2 in Hillsborough County

The current largest stationary sources of air pollution in Hillsborough County are listed below.  The information is from annual operating reports submitted to the Department.

MAJOR SOURCES OF PM IN HILLSBOROUGH COUNTY (2005)
	Owner/Company
	Site Name
	Tons per year

	Tampa Electric Company
	Big Bend Station
	1021

	Tampa Electric Company
	 Bayside Power Station
	180

	CF Industries, Inc.
	Plant City Phosphate(Proposed project)
	220

	New NGC, Inc.
	New NGC, Inc.
	91

	Mosaic Fertilizer
	Mosaic – Riverview Facility
	68

	CF Industries, Inc.
	Plant City Phosphate (Existing facility)
	55


 MAJOR SOURCES OF SO2 IN HILLSBOROUGH COUNTY (2005)
	Owner/Company
	Site Name
	Tons per year

	Tampa Electric Company
	Big Bend Station
	11,392*

	Mosaic Fertilizer
	Mosaic – Riverview Facility
	4511

	CF Industries, Inc.
	Plant City Phosphate (Existing facility)
	4,045

	CF Industries, Inc.
	Plant City Phosphate(Proposed project)
	441

	Envirofocus Technologies
	Envirofocus Technologies
	280

	GAF Materials Corp.
	GAF Materials Corp.
	22

	Tampa Electric Company
	Bayside Power Station
	17*


* See write-up below

MAJOR SOURCES OF NOX IN HILLSBOROUGH COUNTY (2005)
	Owner/Company
	Site Name
	Tons per year

	Tampa Electric Company
	Big Bend Station
	22,794*

	Hills Co. Resource Recovery Facility
	Hillsborough Co. Resource Recovery Facility
	598

	Tampa Electric Company
	 Bayside Power Station
	452*

	City of Tampa
	McKay Bay Refuse-to-Energy Facility
	393

	Mosaic Fertilizer
	Mosaic – Riverview Facility
	183

	CF Industries, Inc.
	Plant City Phosphate(proposed project)
	112

	Tampa Electric Company
	Hookers Point 
	99

	CF Industries, Inc.
	Plant City Phosphate(Existing)
	83


* Annual NOX emissions from the TECO Big Bend Plant have been cut in half since they peaked in the mid-1990s.  Annual SO2 emissions were reduced from 107,000 tons in 1998 to less than 12,000 tons in 2002 following installation of a scrubber on Units 1 and 2.  Similarly, SO2 emissions from the TECO Gannon Power Plant peaked at 67,000 tons in 1997 while NOX emissions peaked at 40,000 tons in 1995. The Gannon Plant was repowered with cleaner natural gas and is now renamed the Bayside Plant.  The Bayside Plant emitted less than 500 tons of NOX and less than 20 tons of SO2 in 2005 but produced more electricity than the plant it replaced. These reductions greatly exceed the expected increases from the CF Industries project.

7.3 
Air Quality and Monitoring in Hillsborough County

The Environmental Protection Commission of Hillsborough County currently operates twenty-seven monitors at fourteen sites measuring PM10, PM2.5, ozone, CO, lead, toxics, SO2 and NO2.  
Measured ambient air quality is given in the table below.  Hillsborough County is in attainment for all pollutants at these monitoring sites. 

2005 AMBIENT AIR QUALITY NEAR PROJECT SITE

	Pollutant
	Site Location
	Averaging 
	Ambient Concentration

	
	City
	Site no.
	UTM
	Period
	1st High
	2nd High
	Mean
	Standard
	Units

	 
PM10
 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	Brandon
	057-2002
	17-3094.200N-
	24-hour
	37
	36
	 
	150a
	ug/m3

	
	
	 
	354.240E
	Annual
	 
	 
	20
	50b
	ug/m3

	PM2.5
	Plant City
	057-4004
	17-3096.710N-
	24-hour
	49
	48
	
	35d
	ug/m3

	
	 
	 
	389.300E
	Annual
	
	
	13
	15e
	ug/m3

	SO2
 
 
	Plant City
	057-4004
	17-3096.710N-
	3-hour
	15
	13
	 
	500a
	ppb

	
	 
	 
	389.300E
	24-hour
	6
	5
	 
	100a
	ppb

	
	 
	 
	 
	Annual
	 
	 
	2
	20b
	ppb

	NO2
 
	Plant City
	057-4004
	17-3096.710N-
	Annual
	 
	 
	7
	53b
	ppb

	
	 
	 
	389.300E
	 
	 
	 
	 
	 
	 

	CO
 
	Plant City
	057-4004
	17-3096.710N-
	1-hour
	2
	2
	 
	35a
	ppm

	
	 
	 
	389.300E
	8-hour
	2
	2
	 
	9a
	ppm

	Ozone
 
	Plant City
	057-4004
	17-3096.710N-
	1-hour
	0.104
	0.102
	
	0.12C
	ppm

	
	 
	 
	389.300E
	8-hour 
	0.081
	0.080
	 
	0.085 C 
	ppm 

	a – Not to be exceeded more than once per year.

	b - Arithmetic mean.

	c - Not to be exceeded on more than an average of one day per year over a three-year period.

	d- Three year average of the 98th percentile of 24-hour concentrations

	e- Three year average of the weighted annual mean 


The highest measured values of all pollutants are all less than the respective National Ambient Air Quality Standards (NAAQS).  Based on local emission trends, it is not likely that ground-level concentrations will approach the NAAQS levels, at least at the monitoring locations.  One exception is ozone because it is formed from precursors that are clearly available (NOX and VOC) from local industrial and transportation emissions.  The tendency to form ozone is accentuated by hot ambient temperature, solar insolation, high pressure, and relatively low wind speed.  
Although the PM2.5 concentrations appear to be above the NAAQS for the 24-hour averaging time, the standard is based on the 98th percentile over 3 years as noted above.  The 2004, 2005 and 2006 98th percentile of the 24-hour concentrations is 22.9, 30.5 and 22.2 respectively (25.2 average), which is below the 3-year based standard.    
7.4 
Air Quality Impact Analysis
Preconstruction Ambient Modeling Requirements

A preconstruction monitoring analysis is done for those pollutants with listed de minimis impact levels.  These are levels, which, if exceeded, would require pre-construction ambient monitoring.  For this analysis, the applicant uses the proposed project's emissions at worst load conditions as inputs to the models.  As shown in the following table, the maximum predicted impacts for all pollutants with listed de minimis impact levels were greater than these levels except for NOx.  Therefore, pre-construction monitoring is required for those pollutants except for NOx.

Maximum Project Air Quality Impacts for Comparison

to De Minimis Ambient Levels

	Pollutant
	Avg. Time
	Max Predicted

Impact ((g/m3)
	De Minimis

Level ((g/m3)
	Impact Above De Minimis?

	SO2
	24-hour
	16
	13
	Yes

	NOx
	Annual
	0.8
	14
	No

	PM10
	24-hour
	19
	5
	Yes

	F
	24-hour
	1.4
	0.25
	Yes


Significant Impact Analysis
Significant Impact Levels (SILs) are defined for PM/PM10, NOX and SO2.  A significant impact analysis is performed on each of these pollutants to determine if a project can cause an increase in ground level concentration greater than the SIL for each pollutant.  In order to conduct a significant impact analysis, the applicant uses the proposed project's emissions at worst load conditions as inputs to the models.  The models used in this analysis and any required subsequent modeling analyses are described below.  The highest predicted short-term concentrations and highest predicted annual averages predicted by this modeling are compared to the appropriate SILs for the PSD Class I Chassahowitzka National Wildlife Refuge (CNWR) and the PSD Class II Areas (everywhere except the CNWR).  
For the Class II analysis a combination of fence line, near-field and far-field receptors were chosen for predicting maximum concentrations in the vicinity of the project.  The fence line receptors consisted of discrete Cartesian receptors spaced at 50-meter intervals around the facility fence line.  The remaining receptor grid consisted of densely spaced Cartesian receptors at 100 meters apart starting at the property line and extending to 2 kilometers.  Beyond 2 kilometers, Cartesian receptors with a spacing of 150 meters were used out to 3 kilometers from the facility.  From 3.5 to 5 kilometers, Cartesian receptors with a spacing of 500 meters were used. For the Class I analysis 58 discrete receptors located at the CNWR border were used.  

If this modeling at worst-load conditions shows ground-level increases less than the SILs, then the applicant is not required to conduct any further modeling.  If the modeled concentrations from the project exceed the SILs, then additional modeling including emissions from all major facilities or projects in the region (multi-source modeling) is required to determine the proposed project’s impacts compared to the AAQS or PSD increments.
As part of the application for the proposed modification, the applicant has proposed more stringent short term limits for existing emission sources.  These new limits are reflected in the modeling analysis.  These new limits are shown in the table below.
Proposed Emission Limits on Existing Sources at CF Industries
	Source
	Pollutant
	Averaging Time
	Existing Limit (lb/hr)
	Proposed Limit (lb/hr)

	A DAP/MAP
	PM
	3-hour*
	32.6
	13

	Z MAP/DAP
	PM
	3-hour*
	22.6
	15

	A and B Shipping Baghouse
	PM
	3-hour*
	5
	1.71

	A Sulfuric Acid Plant
	SO2
	24-hour+
	303.3
	250


* - Compliance will be demonstrated by 3-hour stack test.
+ - Compliance will be demonstrated with a certified continuous emission monitor
The applicant’s initial PM/PM10, NOX, and SO2 air quality impact analyses for this project indicated that maximum predicted impacts from all pollutants are less than the applicable SILs for the Class II area (i.e. all areas except CNWR) except for PM10 on a 24-hour and annual basis and SO2 on a 24-hour and annual basis.  These values are tabulated in the table below and compared with existing ambient air quality measurements from the local ambient monitoring network.

Maximum Projected Air Quality Impacts from the CF Industries Modification for Comparison to the PSD Class II Significant Impact Levels

	Pollutant
	Averaging Time
	Max Predicted

Impact

(ug/m3)
	Significant

Impact Level

(ug/m3)
	Baseline

Concentrations

(ug/m3)
	Ambient

Air Standards

(ug/m3)
	Significant Impact?

	SO2

	Annual

24-Hour

3-Hour
	5

16

24
	1

5

25
	~5
~16
~39
	60

260

1300
	YES
YES
NO

	PM10
	Annual

24-Hour
	3

19
	1

5
	~20
~37
	50

150
	YES
YES

	NO2
	Annual
	0.8
	1
	~13
	100
	NO


It is obvious that maximum predicted impacts from the project are much less than the respective AAQS in the area. 3-hour SO2 and NOX are also less than the respective significant impact levels that would otherwise require more detailed modeling efforts.  

The nearest PSD Class I area is the CNWR located about 69 km to the north-northwest of the project site.  Maximum air quality impacts from the proposed project are summarized in the following table.  The results of the initial PM/PM10, NOX and SO2 air quality impact analyses for this project indicated that maximum predicted impacts from SO2, PM10, and NO2 are less than the applicable SILs for the Class I area.  Therefore no further detailed modeling efforts are required.

Maximum Air Quality Impacts from the CF Industries Modification for comparison to the PSD Class I SILs at CNWR

	Pollutant
	Averaging

Time
	Max. Predicted

Impact at Class I

Area

(ug/m3)
	Class I

Significant Impact

Level

(ug/m3)
	Significant

Impact?

	PM10
	Annual
	0.005
	0.1
	NO

	
	24-hour
	0.1
	0.2
	NO

	NO2
	Annual
	0.001
	0.1
	NO

	
	Annual
	0.005
	0.1
	NO

	SO2
	24-hour
	0.1
	0.2
	NO

	
	3-hour
	0.4
	1
	NO


Based on the preceding discussions, the only additional detailed air quality analyses required by the PSD regulations for this project are the following:

· A Preconstruction Monitoring analysis for 24-hour SO2, 24-Hour PM10 and F 

· AAQS and PSD Increment analysis for PM/PM10 and 24-hour and Annual SO2 in the Class II area;

· Analysis of impacts on soils, vegetation, wildlife, visibility and growth-related air quality impacts;

Models and Meteorological Data Used in the Air Quality Impact Analysis
PSD Class II Area Model:  The AERMOD modeling system was used to evaluate the pollutant emissions from the proposed project in the surrounding Class II Area.  The AERMOD modeling system incorporates air dispersion based on planetary boundary layer turbulence structure and scaling concepts, including the treatment of both surface and elevated sources, and both simple and complex terrain. AERMOD contains two input data processors, AERMET and AERMAP.  AERMAP is the terrain processor and AERMET is the meteorological data processor. 

A series of specific model features, recommended by the EPA, are referred to as the regulatory options.  The applicant used the EPA recommended regulatory options.  Direction‑specific downwash parameters were used for all sources for which downwash was considered.  The stacks associated with this project all satisfied the good engineering practice (GEP) stack height criteria. 

Two sets of AERMET Meteorological data was used for the analysis.  The initial modeling submitted to the Department was completed with a concurrent 5-year period of hourly surface weather observations from the Tampa International Airport and twice-daily upper air soundings from the National Weather Service at Ruskin.  The 5-year period was from 1991 to 1995.  This dataset was the only available at the time of the application submittal.   During the application process, the Department developed a dataset using the same meteorological stations but with a 5-year period of meteorological data which was from 2001 through 2005. The Increment and Ambient Air Quality Analysis modeling was completed twice with each set to ensure compliance. 

These stations in the Tampa area were selected for use in the study because they are the closest primary weather stations to the study area and are most representative of the project site.  The surface observations included wind direction, wind speed, temperature, cloud cover, and cloud ceiling.  

In reviewing this permit application, the Department has determined that the application complies with the applicable provisions of the stack height regulations as revised by EPA on July 8, 1985 (50 FR 27892).  Portions of the regulations have been remanded by a panel of the U.S. Court of Appeals for the D.C. Circuit in NRDC v. Thomas, 838 F. 2d 1224 (D.C. Cir. 1988).  Consequently, this permit may be subject to modification should EPA revise the regulation in response to the court decision.  This may result in revised emission limitations or may affect other actions taken by the source owners or operators.  A more detailed discussion of the required analyses follows:
PSD Class I Area Model:  The California Puff (CALPUFF) dispersion model was used to evaluate the pollutant emissions from the proposed project in the Class I CNWR.  Meteorological data used in this model was from 2001 through 2003. 

CALPUFF is a non-steady state, Lagrangian, long-range transport model that incorporates Gaussian puff dispersion algorithms.  This model determines ground-level concentrations of inert gases or small particles emitted into the atmosphere by point, line, area, and volume sources.  

The CALPUFF model has the capability to treat time-varying sources, is suitable for modeling domains from tens of meters to hundreds of kilometers, and has mechanisms to handle rough or complex terrain situations.  Finally, the CALPUFF model is applicable for inert pollutants as well as pollutants that are subject to linear removal and chemical conversion mechanism. 

Multi-source PSD Class II Increment Analysis
The PSD increment represents the amount that new sources in an area may increase ambient ground level concentrations of a pollutant from a baseline concentration. The maximum predicted annual and 24-hour PM10 and annual and 24-hour SO2 PSD Class II area impacts from this project and all other increment-consuming sources in the vicinity of CF Industries are shown in the following table:  
PSD Class II Increment Analysis

	Pollutant
	Averaging Time
	2nd Highest-High All Sources Max Predicted Impact (µg/m3)
	Allowable Increment (µg/m3)
	Impact Greater Than Allowable Increment?

	PM10
	24-hour
	29.9
	30
	NO

	PM10
	Annual
	5
	17
	NO

	SO2
	24-hour
	26.5
	91
	NO

	SO2
	Annual
	0
	20
	NO


AAQS Analysis

For pollutants subject to an AAQS review, the total impact on ambient air quality is obtained by adding a "background" concentration to the maximum modeled concentration (major sources impact). The maximum modeled concentration includes CF Industries emissions along with several other sources in the area such as TECO Big Bend.  Unit 1 SO2 short term emissions modeled for Big Bend are approximately 20 times the amount of CF Industries alone.  The "background" concentration takes into account all sources of a particular pollutant that are not explicitly modeled.  The results of the AAQS analysis are summarized in the table below.  As shown in this table, emissions from the proposed facility are not expected to cause or contribute to a violation of an AAQS.
Ambient Air Quality Impacts
	Pollutant
	Averaging Time
	Major Sources Impact
(ug/m3)
	Background Conc. (ug/m3)
	Total Impact
(ug/m3)
	Total Impact Greater Than AAQS?
	Florida AAQS (ug/m3)

	PM10
	24-hour
	39
	37
	76
	NO
	150

	PM10
	Annual
	7
	22
	29
	NO
	50

	SO2
	24-hour
	243.9
	13
	256.9
	NO
	260

	SO2
	Annual
	41.5
	5.3
	46.8
	NO
	60


Preconstruction Monitoring Analysis for 24-hour PM10, 24-hour SO2 and F
The applicant provided a SO2, F and PM10 Ambient Air Quality Analysis for the area of Hillsborough County closest to the project site. There was a sulfur dioxide monitoring site in Plant City which is in the vicinity of the CF Industries facility. There are several PM monitors in Hillsborough County.  The closest monitor is in Brandon.  Both SO2 and PM10 monitors are close to the proposed project and is representative of the air quality in the vicinity of the project.  Therefore, placing preconstruction monitors at the project site is not needed, nor required to obtain background air quality concentrations. The air quality in the vicinity of the project is detailed in above sections.  The county is in attainment for both SO2 and PM10.  SO2 and PM10 modeling also shows that the proposed project will not cause a violation of the standard.  
The proposed modification will emit F in excess of the de minimis impact levels as stated above.  Therefore, the Department will require an ambient air quality monitor for F as a permit condition. 
Additional Impact Analysis

Impact Analysis Impacts on Soils, Vegetation, and Wildlife

In the vicinity of the CF Industries facility, NOx impacts were modeled to be below the significant impact levels therefore, impacts to soils, vegetation and wildlife in the vicinity of the facility are expected to be minimal for NOx.  
Regarding SO2 and PM10, additional information regarding impacts on soils, vegetation and wildlife were provided.  For example, according to the applicant, it has been documented that various sensitive species of plants, such as Legumes and Southern Pine, show visible injury when exposed to SO2 concentrations over 790 micrograms per cubic meter over the short term. The CF Industries modification will add 24 micrograms per cubic meter over the same short term period.   
Regarding F, the applicant reports that sensitive plants show visible damage from 50, 16 and 1.6 micrograms per cubic meter for 1, 3 and 24-hour exposures respectively.  Maximum modeled impacts from the proposed modification show 6, 5 and 1.2 micrograms per cubic meter for the 1, 3 and 24-hour averaging times respectively.

Air Quality Related Values

An air quality related values (AQRV) analysis was performed by the applicant.  An analysis of nitrogen and sulfur deposition and visibility impacts in the CNWA using the CALPUFF model was done.  Based on Federal Land Manager (FLM) criteria, the proposed project had nitrogen and sulfur deposition impacts less than deposition thresholds, therefore no adverse deposition impacts were predicted. The FLM has yet to comment on the proposed project with regards to the AQRV analysis.
Visibility Impacts were also modeled to be below thresholds for visibility impairment.

Growth-Related Air Quality Impacts Due to the Proposed Project
The proposed modification will not significantly change employment, population, housing or commercial/industrial development in the area to the extent that a significant air quality impact will result. Approximately 20 temporary additional workers will be needed during construction.  However, the overall number of permanent employees has decreased by the same amount.
Growth-Related Air Quality Impacts Since 1977
According to the applicant, population growth in the area of the proposed project, Hillsborough County, has increased 82% from 1977 to 2004.  The number of vehicle miles traveled has also increased in the county, 77% from 1977 to 2002.  
The manufacturing industry has seen a 6% employee decrease from 1977-2004 but the agricultural industry saw about a 656% rise in employees (1977-2000).
Although, the population and miles traveled in Hillsborough County has increased since 1977, according to the application, air emissions from mobile sources has decreased.  Improvements to automobiles and fuels have more than counteracted any increase in mobile sources in Hillsborough.  Future improvements along with lower emission vehicles should continue this effect.
Electrical Utility Air Impacts from TECO Big Bend and Gannon in Hillsborough County have also decreased since 1977.  Reductions of SO2 from TECO Big Bend and Gannon, (as stated above) far out-weigh any impacts from the proposed modification.
8.   CONCLUSION
Based on the foregoing technical evaluation of the application and additional information submitted by CF Industries, Inc. the Department has made a preliminary determination that the proposed project will comply with all applicable state air pollution regulations provided that the Department's Best Available Control Technology Determination is implemented and certain conditions are met.  The General and Specific Conditions are listed in the attached draft conditions of approval.

Permit Engineer:
Syed Arif, P.E.
Meteorologist:

Debbie Nelson
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