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1. GENERAL PROJECT INFORMATION
1.1. Air Pollution Regulations
Projects at stationary sources with the potential to emit air pollution are subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The statutes authorize the Department of Environmental Protection (Department) to establish regulations regarding air quality as part of the Florida Administrative Code (F.A.C.), which includes the following applicable chapters:  62-4 (Permits); 62-204 (Air Pollution Control – General Provisions); 62-210 (Stationary Sources – General Requirements); 62-212 (Stationary Sources – Preconstruction Review); 62-213 (Operation Permits for Major Sources of Air Pollution); 62-296 (Stationary Sources - Emission Standards); and 62-297 (Stationary Sources – Emissions Monitoring).  Specifically, air construction permits are required pursuant to Chapters 62-4, 62-210 and 62-212, F.A.C.
In addition, the U. S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 specifies New Source Performance Standards (NSPS) for numerous industrial categories.  Part 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP based on the Maximum Achievable Control Technology (MACT) for numerous industrial categories.  The Department adopts these federal regulations in Rule 62-204.800, F.A.C.
1.2. Glossary of Common Terms
Because of the technical nature of the project, the permit contains numerous acronyms and abbreviations, which are defined in Appendix A of this permit.
1.3. Facility Description and Location
[bookmark: _Hlk511134214]The Mosaic Fertilizer New Wales Facility is an existing phosphate fertilizer manufacturing complex, which is categorized under Standard Industrial Classification Code No. 2874.  The existing New Wales Facility is located in Polk County at 3095 Highway 640, Mulberry, Florida.  The UTM coordinates of the existing facility are Zone 17, 396.7 km East and 3079. 3 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to Ambient Air Quality Standards (AAQS).
[bookmark: _Hlk511136791]This existing facility consists of five double absorption sulfuric acid plants; three phosphoric acid plants; a phosphoric acid clarification and storage area; three diammonium phosphate (DAP) plants; a Monoammonium phosphate (MAP) plant; a granular monoammonium phosphate (GMAP) plant; an animal feed ingredients (AFI) Defluorination Batch Tank Area; an animal feed ingredients (AFI) granulation plant; a sulfur storage & handling system; a limestone storage silo/rock grinding operation; and a phosphogypsum stack.
1.4. Facility Regulatory Categories
· The facility is a major source of hazardous air pollutants (HAP).
· The facility does not operate units subject to the acid rain provisions of the Clean Air Act.
· The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· The facility is a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
· The facility does operate units subject to the NSPS of 40 CFR 60.  
· The facility does operate units subject to the NESHAP of 40 CFR 63. 
1.5. Project Description
The applicant proposes to replace the heat recovery system (HRS) tower of Sulfuric Acid Plant No. 3 (EU No. 004).  The HRS tower will be replaced in order to mitigate thinning of the tower shell due to corrosion over the years of service. The tower must be replaced before leaks begin to develop in the tower shell that will lead to increased downtime. The condition of the current tower shell has not caused any increased downtime during current operation, but the tower will be replaced in order to prevent increased downtime in the future.
The following existing emissions unit (EU) will be affected by this project.
	EU No.
	Description

	004
	No. 3 Sulfuric Acid Plant


1.6. Processing Schedule
April 6, 2018	Department received complete application for an air pollution construction permit.
April 20, 2018	Department issued draft permit package.
2. PSD APPLICABILITY
2.1. General PSD Applicability
For areas currently in attainment with the AAQS or areas otherwise designated as unclassifiable, the Department regulates major stationary sources of air pollution in accordance with Florida’s PSD preconstruction review program as defined in Rule 62-212.400, F.A.C.  Under preconstruction review, the Department first must determine if a project is subject to the PSD requirements (“PSD applicability review”) and, if so, must conduct a PSD preconstruction review.  A PSD applicability review is required for projects at new and existing major stationary sources.  In addition, proposed projects at existing minor sources are subject to a PSD applicability review to determine whether potential emissions from the proposed project itself will exceed the PSD major stationary source thresholds.  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; or
· 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the following 28 PSD-major facility categories:  fossil fuel-fired steam electric plants of more than 250 million British thermal units per hour heat input, coal cleaning plants (with thermal dryers), Kraft pulp mills, portland cement plants, primary zinc smelters, iron and steel mill plants, primary aluminum ore reduction plants, primary copper smelters, municipal incinerators capable of charging more than 250 tons of refuse per day, hydrofluoric, sulfuric, and nitric acid plants, petroleum refineries, lime plants, phosphate rock processing plants, coke oven batteries, sulfur recovery plants, carbon black plants (furnace process), primary lead smelters, fuel conversion plants, sintering plants, secondary metal production plants, chemical process plants, fossil fuel boilers (or combinations thereof) totaling more than 250 million British thermal units per hour heat input, petroleum storage and transfer units with a total storage capacity exceeding 300,000 barrels, taconite ore processing plants, glass fiber processing plants and charcoal production plants.
Once it is determined that a project is subject to PSD preconstruction review, the project emissions are compared to the “significant emission rates” defined in Rule 62-210.200, F.A.C. for the following pollutants:  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); PM2.5; volatile organic compounds (VOC); lead (Pb); fluorides (F); 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 non-methane organic compounds (NMOC); and mercury (Hg).  In addition, significant emissions rate also means any emissions rate or any net emissions increase associated with a major stationary source or major modification which would construct within 10 kilometers of a Class I area and have an impact on such area equal to or greater than 1 micro grams per cubic meter (μg/m3), 24-hour average.
If the potential emission equals or exceeds the defined significant emissions rate of a PSD pollutant, the project is considered “significant” for the pollutant and the applicant must employ the Best Available Control Technology (BACT) to minimize the emissions 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.
As a “phosphate rock processing plant,” the New Wales Facility is subject to a PSD threshold of 100 tons per year.
2.2. PSD Applicability for Project
The applicant provided the following description of the project in the application:
The No. 3 Sulfuric Acid Plant (SAP) (EU No. 004) burns molten sulfur and produces H2SO4. 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.
First, 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 SO2. The hot combustion gases are cooled in a waste heat boiler to recover excess heat as steam. The gas stream is then introduced into a converter packed with catalyst. In a series of steps, the SO2 and excess oxygen from the combustion air are progressively converted to SO3.
The gases containing SO3, some unconverted SO2, oxygen, and atmospheric nitrogen are conveyed to Heat Recovery System (HRS) tower, where the SO3 is absorbed into a stream of concentrated sulfuric acid and reacted with excess water to further strengthen the acid. By removing most SO3 in the HRS tower, the equilibrium favors further conversion of the remaining SO2 to SO3. The remaining SO2, not previously oxidized, is passed over a final converter bed of catalyst and the SO3 produced is then absorbed in H2SO4. This is accomplished in the final pass of the converter. The resulting gas stream is conveyed to the high-efficiency “final tower” where most of the remaining SO3 reacts with water in a 98-99 percent sulfuric acid stream.
Throughout the conversion, the temperatures are moderated by an intricate arrangement of heat exchangers so that the excess heat is removed. 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.
The purpose of the HRS tower is to absorb SO3 from the gas stream into a stream of concentrated H2SO4, and react it with water to further strengthen the H2SO4. The tower operates at approximately 400 ºF in the main absorptions section because of the exothermic nature of the reaction. The heat from the acid is transferred to water to create steam in the HRS boiler.
Mosaic is proposing to replace the HRS tower in the No. 3 SAP. The HRS tower must be replaced in order to mitigate thinning of the tower shell due to corrosion over the years of service. The tower must be replaced before leaks begin to develop in the tower shell that will lead to increased downtime. The condition of the current tower shell has not caused any increased downtime during current operation, but will be replaced in order to prevent increased downtime in the future.
[bookmark: _Hlk511032794]The sulfuric acid produced at the facility’s five SAPs is reacted with phosphate rock to produce phosphoric acid, which is then converted to fertilizer and animal feed ingredient products.
According to the facility’s historical emissions reports, and according to the application, the only PSD pollutants emitted by this emissions unit are NOX, SO2, and SAM.  The project is not expected to have any impacts on any upstream or downstream emissions units at the facility.  The project does not aim to restore capacity lost to degradation; rather, it aims to prevent future loss of capacity.  The application shows that annual uptime for the unit has varied from 84.7% to 97.6% over the last ten years, with no increasing or decreasing trend.  Because the project seeks to prevent future degradation, rather than restore lost capacity, there will be no increase in utilization or production capacity as a result of the project.
The project includes the following proposed components:
· Replacement of the lower section shell and boot to mitigate lost thickness due to corrosion and increase of the shell wall thickness from 0.5 inch to 0.75 inch on portions of lower section and boot
· Add 4 feet to height of lower section to enable better maintenance access to distributors
· Replace the outlet duct with same diameter duct but with elbows & different expansion joint configuration to mitigate forces from equipment and duct expansion
· Replace the drain piping and analyzer return piping in kind with same diameter due to corrosion
· Potentially replace the inlet duct transition with same size transition if thickness gaging indicates excessive corrosion
· Replace the existing 36” diameter bypass duct on the Cold Pass Heat Exchanger with a 60” diameter bypass duct
As provided in the application, the following table summarizes potential emissions and PSD applicability for the project.
Table 1.  Summary of the Applicant’s PSD Applicability Analysis
	Pollutant
	Annual Emissions, Tons/Year
	Subject to
PSD?

	
	Baseline
Actual
	Could Have Accommodated/
Demand Growth
	Projected
Actual
	Increase
	SER
	

	NOX
	30.1
	1.5
	30.8
	-
	40
	No

	SO2
	1,503.6
	100.0
	1,564.9
	-
	40
	No

	SAM
	13.7
	1.1
	14.5
	-
	7
	No

	Notes:
a. Baseline actual emissions (BAE) were calculated based on the following highest consecutive 2-year average:  2016-17 for NOX, 2009-10 for SAM, 2013-14 for SO2.
b. Could Have Accommodated (CHA) emissions/Demand Growth was calculated based on the highest monthly production rate (from January 2014) during the baseline period, which was determined to be 85,798 tons of sulfuric acid for the month, which corresponds to an annualized production of 1,010,204 tons.  This total was adjusted downward to account for occasional unit downtime.  Since unit uptime has average 95.05% over the last 5 years, the annual maximum production of 1,010,204 tons was multiplied by 0.9505, resulting in a “could have accommodated” annualized production of 960,199 tons of sulfuric acid.  This annualized production was then multiplied by the same emissions factors used for Projected Actual Emissions, below.
c. Projected actual emissions (PAE) for each pollutant were based on sulfuric acid production of 937,049 tons per year and the following emission factors (lb per ton of sulfuric acid produced):  0.0658 for NOX, 0.0310 for SAM, and 3.34 for SO2.  The NOX factor was based on the highest stack test since 2009, the SAM factor was based on the highest five-year average of stack tests since 2009, and the SO2 factor was based on the highest annual SO2 emissions from the unit’s CEMS since 2009.
d. The increase in emissions from the project is the PAE minus the BAE minus the CHA emissions.


As shown in the above table, total project emissions will not exceed the PSD significant emissions rates; therefore, the project is not subject to PSD preconstruction review.
3. DEPARTMENT REVIEW
3.1. Brief Discussion of Emissions
The SAPs are subject to limits on emissions of SO2, SAM, and NOX.  SO2 and SAM originate from the sulfur that is intended to produce H2SO4, while NOX is emitted from the burning of sulfur in air at the beginning of the SAP process.  The replacement of the HRS tower is not expected to appreciably impact emissions of any of these pollutants.
3.2. State Requirements
The SAPs are collectively subject to a cap on SO2 emissions beginning as soon as they can come into compliance, but no later than August 31, 2019.  This is meant to assure compliance with the ambient air quality standards for SO2.  The SAPs are also subject to standards in Rule 62-296.402, F.A.C.  This project has no impact on these state requirements.
3.3. Federal NSPS Provisions
The No. 3 SAP is subject to NSPS Subpart H for sulfuric acid plants.  This project does not affect the applicability of this Subpart.
3.4. Federal NESHAP Provisions
The No. 3 SAP is not subject to any NESHAP subpart.  This is unaffected by this project.
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 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.  No air quality modeling analysis is required because the project does not result in a significant increase in emissions.  John Dawson is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Office of Permitting and Compliance at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400 at 850-717-9085 or by email John.Dawson@dep.state.fl.us.
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