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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: _Hlk492550875][bookmark: _Hlk506982179]Symrise, Inc., Jacksonville Facility, owns and operates a resin distillation and chemical processing facility.  The facility processes crude sulfur turpentine (CST), gum turpentine, and other chemicals to produce synthetic flavor and fragrance chemicals and chemical intermediates.  The existing facility is categorized under Standard Industrial Classification Code No. 2689, Industrial Organic Chemicals, Not Elsewhere Classified.  Emission sources consists of a steam generating unit Boiler No. 1 and a temporary boiler.  Boiler No. 1 has a maximum heat input rate of heat input rate of 99 million British thermal units per hour (MMBtu/hour) and fires natural gas, ultra-low sulfur diesel fuel, and processed derived fuel (PDF).  The temporary boiler has a maximum heat input rate of 99.0 MMBtu/hour and fires natural gas.  The temporary boiler serves as backup to Boiler No. 1.  Both boilers combust process vapors from the vapor collection system.  The facility also includes three emergency engines and two fire-pump engines.  
[bookmark: _Ref506302591]Figure 1 shows the location of the Symrise Jacksonville Facility while Figure 2 shows an Aerial view of the facility.
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[bookmark: _Hlk506302727]Figure 1.  Location of Jacksonville Facility.	Figure 1  Aerial View of the Jacksonville Facility.
The facility is in Duval County at 601 Crestwood Street in Jacksonville, Florida 32208.  The UTM coordinates are Zone 17, 435.6 kilometers (km) East, and 3360.75 km North.  This site is in an area designated as unclassifiable for the air pollutants particulate matter less than or equal to ten micrometers (PM10), sulfur dioxide (SO2), and lead.  The facility is also located in an air quality maintenance area for ozone and PM pursuant to Chapter 62-204, FAC, and Rule 2.201, Jacksonville Environmental Protection Board.  
The facility consists of the emissions units (EU) list in Table 1.
[bookmark: _Ref515613154]TABLE 1 – EMISSION UNITS AT THE EXISTING SYMRISE JACKSONVILLE FACILITY.
	EU No.
	Emission Unit Description

	032
	Boiler No. 1

	034
	Emergency Engines

	036
	Temporary Natural Gas Fired Boiler


1.4. Facility Regulatory Categories
· [bookmark: _Hlk507590887]The facility is not 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
[bookmark: _Hlk507590841][bookmark: _Hlk513805950][bookmark: _Hlk507506297]Symrise is proposing to replace the temporary boiler with a new 98.57 MMBtu/hour boiler and install and operate new air pollution controls, a thermal oxidizer and Sulfacid System, to reduce emissions of SO2 from the process exhaust stream from the distillation of CST.
The existing emissions unit listed in Table 2 will be affected by this project.
[bookmark: _Ref515613269]TABLE 2 – EMISSION UNIT AFFECTED BY THE PROJECT.
	EU No.
	Description

	032
	Boiler No. 1


The emissions unit listed in Table 3 will be removed by this project.
[bookmark: _Ref515613367]TABLE 3 – EMISSION UNIT REMOVED BECAUSE OF THE PROJECT.
	EU No.
	Description

	036
	Temporary Natural Gas Fired Boiler


[bookmark: _Hlk506907574]New emissions units listed in Table 4 will be added by this project.
[bookmark: _Ref515613471]TABLE 4 – NEW EMISSION UNITS ADDED BY THE PROJECT.
	EU No.
	Description

	037
	Boiler No. 10

	038
	Thermal Oxidizer/Sulfacid System




1.6. Processing Schedule
02/06/2018	Department received the application for an air pollution construction permit.
02/20/2018	Department requested additional information.
05/16/2018	Department received additional information; application complete.
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 TPY or more of any regulated air pollutant; or
· 100 TPY 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 MMBtu/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 MMBtu/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); SO2; PM; 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.
[bookmark: _Ref474149899]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, a project must include Best Available Control Technology (BACT) controls for any PSD pollutant that exceeds the corresponding significant emission rate given in Table 5 below.


TABLE 5 – LIST OF SER BY PSD-POLLUTANT.
	Pollutant1
	SER (TPY)
	Pollutant1
	SER (TPY)

	CO
	100
	PM2.5 (SO2)
	40

	PM/PM10/PM2.5
	25/15/10
	SAM
	7

	PM2.5 (NOX)
	40
	Pb
	0.6

	Ozone (NOX) 2
	40
	Total Fluorides
	3

	SO2
	40
	Total Reduced Sulfur
	10

	Hg
	0.1 
	Reduced Sulfur Compounds
	10

	NOX
	40
	Hydrogen Sulfide
	10

	Ozone (VOC) 2
	40
	GHG (CO2e)
	> 75,000 (CO2e) and > 0 (mass) 3, 4

	1. Excluding those pollutants defined for MWC, MSW landfills.
2. Ozone (O3) is regulated by its precursors (VOC and NOX).  PSD for PM2.5 can be triggered by its precursors (NOX and SO2).
3. Pursuant to 40 CFR 52.21(b)(23)(ii), pollutants with no SER listed at 40 CFR 52.21(b)(23)(i) have a SER of zero tons/year.
4. In making the carbon dioxide-equivalent (CO2e) calculation, the values listed in 40 CFR 98, Subpart A, Table A-1 are used to weight emissions by their respective Global Warming Potential (GWP).  For example, the current GWP factors for four of the GHGs are:  CO2 = 1; CH4 = 25; N2O = 298 and SF6 = 22,800.  


According to guidance[footnoteRef:1] issued by the EPA in July 2014, a source that triggers PSD review for a traditional PSD pollutant (listed above) would also trigger PSD review for greenhouse gases (GHG) if the source would emit or have the potential to emit 75,000 TPY of GHG on a CO2e basis.  Under this framework, a source cannot become subject to PSD review solely based on GHG emissions. [1:  	U.S. Supreme Court opinion dated June 23, 2014.  Link to Supreme Court Opinion  EPA guidance dated 
July 24, 2014.  Link to EPA Guidance] 

2.2. PSD Applicability for Project
The project is in Duval County, which is in an area that is currently in attainment with the AAQS or otherwise designated as unclassifiable.  As provided in the application, Table 6 summarizes potential emissions and PSD applicability for the project.
[bookmark: _Ref515613857]TABLE 6 - SUMMARY OF THE APPLICANT’S PSD APPLICABILITY ANALYSIS
	Pollutant
	Annual Emissions, Tons/Year
	Subject to
PSD?

	
	Baseline
Actual
	Projected Actual
	Potential to Emit
	Increase
	SER/
PSD Threshold
	

	CO
	1.52
	4.89
	41.15
	44.52
	100
	No

	NOX
	36.53
	11.7
	36.21
	11.38
	40
	No

	PM
	13.10
	2.79
	17.78
	7.46
	25
	No

	PM10
	13.10
	2.79
	17.78
	7.46
	15
	No

	PM2.5
	13.10
	2.79
	17.78
	7.46
	10
	No

	SO2
	801.40
	127.62
	302.71
	-371.07
	40
	No

	VOC
	23.21
	0.32
	2.69
	-20.19
	40
	No

	a. Baseline actual emissions (BAE) were calculated based on the following highest consecutive 2-year average:  May 2013 – April 2015 for CO and VOC; January 2015 – December 2016 for NOX; .and January 2016 – December 2017 for SO2 and PM/PM10/PM2.5.
b. Potential to emit (PTE) was based on emissions from the new Boiler No. 10, Sulfacid System and thermal oxidizer.  
c. Projected actual emissions (PAE) was based on the existing No. 1 Boiler.
d. The increase in emissions from the project is the difference between the PAE plus the PTE less the BAE (PAE + PTE - BAE = Increase).
e. Emissions increased from each emission unit and emission factors used in calculating the PTE and PAE are broken down and provided below.


As shown in Table 6, the total project emissions will not exceed the PSD significant emissions rates; therefore, the project is not subject to PSD preconstruction review.
3. DEPARTMENT REVIEW
Symrise, Inc. operates a resin distillation and chemical processing facility.  The processes consist of CST, gum turpentine, and other chemicals to produce synthetic flavor and fragrance chemicals, and chemical intermediates.  The facility consists of Boiler No. 1 which produces steam for process distillation columns and process reactors at the facility.  CST is processed first to remove volatile sulfur compounds from the crude material.  The initial fractionation for all received CST is accomplished by distillation Column T-1 (Column 6).  Column 6 is equipped with a vacuum pump to adjust the pressure in the column to allow for operation at lower temperatures.  Following Column 6, the product stream is sent through a series of distillation columns which fractionates the raw feed into  product streams and a sulfur-rich “lights” stream that is fed directly to Boiler No. 1 for combustion.  Figure 3 illustrates the current process used at the facility.
[image: ]
[bookmark: _Ref507408735]Figure 3.  Symrise, Inc. Process Flow Diagram.
[bookmark: _Hlk507509879][bookmark: _Hlk514400092]Permit No. 0310039-027-AC was issued on March 6, 2017, authorizing the installation of a temporary 99 MMBtu/hour natural gas fired boiler to serve as backup when the Boiler No. 1 was not operating.  The temporary boiler was limited to 180 consecutive days/year and 4,320 hours/year.  This permit also authorized the shutdown and removal of a Boiler No. 6 (117 MMBtu/hour) and a Boiler No. 7 (49 MMBtu/hour).  The applicant is requesting to replace the temporary boiler with a permanent 98.57 MMBtu/hour boiler and install and operate new process vapors control devices, a thermal oxidizer and Sulfacid System, to reduce emissions of SO2. 
3.1. New Boiler No. 10 (EU 037)
[bookmark: _Hlk507598116][bookmark: _Hlk507507857]The proposed boiler (Boiler No. 10), Babcock and Wilcox, Model FM103-88, will fire natural gas and PDF (oil).  Boiler No. 10 will be the primary steam generating unit and will replace Boiler Nos. 6 and 7 (EU 006 and EU 011, respectively).  The temporary boiler will be removed from the site upon initial operation of the new boiler.  The new boiler will have the following specifications:
· Maximum design heat input rate of 98.57 MMBtu/hour.
· Higher heating value of 1,045 Btu/cubic feet.
· Equipped with low-NOx burners.
· Utilize the existing stack previously used for Boiler Nos. 6 and 7.
· Maximum PDF sulfur content of 0.5% by weight.
[bookmark: _Hlk507511363][bookmark: _Hlk507593557]The temporary boiler (EU 036) will not be operated after the new Boiler No. 10 is installed and operational.  During the initial commissioning of the new boiler and the new process vapor control devices, both boilers will operate concurrently.  After the initial commissioning, Boiler No. 10 will not operate concurrently with Boiler No. 1.  
3.1.1. Emissions
[bookmark: _Hlk515615250]The potential emissions were based on the worst-case scenario when the boiler is operating 8,760 hours/year at a design heat input rate of 98.57 MMBtu/hour or a maximum design flow rate of 0.097 million standard cubic feet per hour (MMscf/hour), or when firing one of the following fuels 8,760 hours/year using the worse-case emissions factor for that pollutant:  natural gas (NG) with a maximum flow rate of 846.5 MMscf/year; or PDF with a maximum flow rate of 0.228 thousand gallons per hour (Mgal/hour) and 2,000 Mgal/year.  The boiler will fire only one fuel at a time.  The potential emissions are listed below:
NOX:	0.197 lb/MMBtu (PDF)
	1.52 lb/hour and 29.55 TPY (PTE)
CO:	84 lb/MMscf
	8.15 lb/hour and 35.55 TPY (PTE)
SO2:	57.1 lb/hour (PDF)
	250.11 TPY (PTE)
VOC:	5.5 lb/MMscf (NG)
	0.53 lb/hour and 2.33 TPY (PTE)
PM/PM10/PM2.5:	0.04 lb/MMBtu
	3.94 lb/hour and 17.27 TPY, (PTE)
3.1.2. [bookmark: _Hlk507575863]NSPS Provisions
[bookmark: _Hlk507516418]Boiler No. 10 will be subject to applicable NSPS provisions in 40 CFR 60 for Subpart A (General Provisions) and Subpart Dc (Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating Units).  This boiler will fire natural gas and PDF.  NSPS Subpart Dc defines oil as 
…crude oil or petroleum, or a liquid fuel derived from crude oil or petroleum, including distillate oil and residual oil.
Residual oil means crude oil, fuel oil that does not comply with the specifications under the definition of distillate oil, and all fuel oil numbers 4, 5, and 6, as defined by the American Society for Testing and Materials in ASTM D396 (incorporated by reference, see §60.17).
The PDF does not meet the definition of oil or residual oil.  Therefore, the Boiler No. 10 will be subject to the recordkeeping requirement pursuant to the NSPS Subpart Dc of 40 CFR 60.
3.1.3. NESHAP Provisions
[bookmark: _Hlk507575532][bookmark: _Hlk515617517][bookmark: _Hlk507664099]Boiler No. 10 will be subject to applicable NESHAP provisions in 40 CFR 63 for Subpart A (General Provisions) and Subpart JJJJJJ (NESHAP for Industrial, Commercial, and Industrial Boilers Area Sources).  These regulations establish operating limitations and emissions standards for filterable PM.


3.1.4. [bookmark: _Hlk507575805]State Rule Provisions
3.1.4.1. Rule 62-296.406, F.A.C.
[bookmark: _Hlk515547132]Boiler No. 10 will be subject to applicable requirements of Rule 62-296.406, F.A.C. (Fossil Fuel Steam Generators with Less than 250 MMBtu/Hour Heat Input, New and Existing Emission Units).  This rule establishes emission standards for visible emissions and BACT for SO2 and PM.  
3.1.4.2. [bookmark: _Hlk515547045]Rules 62-296.700 and 702, F.A.C.  
Boiler No. 10 will be subject to the applicable requirements of Rule 62-296.700, F.A.C. (Reasonably Available Control Technology (RACT) Particulate Matter) and Rule 62-296.700, F.A.C. (Fossil Fuel Steam Generators with Less than 250 MMBtu/Hour Heat Input, New and Existing Emission Units).  These rules establish emission standards for emissions of PM and opacity.
3.2. Boiler No. 1 (EU 032) (To be Renamed Boiler No. 9)
Boiler No. 1 will become the backup boiler to the new Boiler No. 10.  Boiler No. 1 fires natural gas, ULSD and PDF with a maximum heat input rate of 99 MMBtu/hour.  The existing boiler will continue to combust uncontrolled process vapors.  Product steam is sent through a series of columns which eventually processes the desulfurized CST into the final products, whereas the “lights” stream is sent to Boiler No. 1 for combustion when the new process vapor control devices are not operating.  The PDF fired in this boiler is currently limited to a sulfur content limit of 0.5%, by weight.  Based on this project, Boiler No. 1 will meet the following restrictions and requirements:
· [bookmark: _Hlk507593050]Combust process vapors during periods of maintenance, upset or malfunction of Boiler No. 10 and the process vapors control devices.
· Limited annual operation of 1,200 hours/year.
This applicant requested to change the name of Boiler No. 1 to Boiler No. 9, which will be revised in the air construction permit.
3.2.1. Emissions
[bookmark: _Hlk513818908]The projected actual emissions were based on the worst-case scenario when the boiler is operating 1,200 hours/year at a heat input rate of 99 MMBtu/hour or when firing one of the following fuels using the worse-case emissions factor for that pollutant:  natural gas with a maximum flow rate of 0.097 MMscf/hour and 116.5 MMscf/year, PDF flow rate of 0.730 Mgal/hour, and emissions of SO2 included process vapors of 16,784 lb/hour.  The boiler will fire only one fuel at a time with process vapors, if applicable.
NOX:	0.197 lb/MMBtu (PDF)
	19.5 lb/hour and 11.7 TPY (PAE)
CO:	84 lb/MMscf
	8.15 lb/hour and 4.89 TPY (PAE)
SO2:	38.4 lb/Mgal (PDF) and 174.3 lb/hour (Process Vapors)
	212.7 lb/hour and 127.62 TPY (PAE)
VOC:	5.5 lb/MMscf
	0.53 lb/hour and 0.32 TPY (PAE)
PM/PM10/PM2.5:	0.047 lb/MMBtu
	4.65 lb/hour and 2.79 TPY (PAE)
3.2.2. NSPS Provisions
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Boiler No. 1 is subject to and shall continue to meet the applicable NSPS provisions in 40 CFR 60 for Subpart A (General Provisions) and Subpart Dc (Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating Units).  These regulations establish recordkeeping requirements for fuel fired.
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3.2.3. NESHAP Provisions
Boiler No. 1 is subject to, and shall continue to meet, the applicable NESHAP provisions in 40 CFR 63 for Subpart A (General Provisions) and Subpart JJJJJJ (NESHAP for Industrial, Commercial, and Industrial Boilers Area Sources).  
3.2.4. State Rule Provisions
3.2.4.1. [bookmark: _Hlk507577085][bookmark: _Hlk507577012]Rule 62-296.406, F.A.C.  
[bookmark: _Hlk507575956]Boiler No. 1 is subject to and will continue to meet the applicable requirements of Rule 62-296.406, F.A.C. (Fossil Fuel Steam Generators with Less than 250 MMBtu/Hour Heat Input, New and Existing Emission Units).  This rule establishes emission standards for visible emissions and BACT for SO2 and PM.
3.2.4.2. Rules 62-296.700 and 702, F.A.C.  
Boiler No. 1 will be subject to the applicable requirements of Rule 62-296.700, F.A.C. (RACT PM) and Rule 62-296.700, F.A.C. (Fossil Fuel Steam Generators with Less than 250 MMBtu/Hour Heat Input, New and Existing Emission Units).  These rules establish emission standards for emissions of PM and opacity.
3.3. Process Vapors Control Devices
The applicant is proposing to install and operate a thermal oxidizer and Sulfacid System to control emissions of SO2 and VOC.  These control devices will be operated in conjunction with the new Boiler No. 10.  Figure 4 illustrates the facility’s process flow diagram with the new control devices.
[image: ]
[bookmark: _Ref507577228]Figure 4.  Process Flow Diagram Using the Process Vapors Control Devices.
The facility processes CST, a by-product of the Kraft process used widely in the pulp and paper industry.  The facility fractionates the components of CST and chemically modifies the compounds to produce a wide range of fragrant chemical compounds.  A first step required in CST processing is the removal of volatile sulfur compounds.  The initial fractionation for all received CST is accomplished by Column 6.  Following Column 6, the product stream is sent through a series of columns which eventually processes the desulfurized CST into the final products, whereas the “lights” stream is currently sent to Boiler No. 1 (aka, Boiler No. 9) for combustion.
The initial step or removing volatile sulfur compounds is influenced by the raw feed of CST into Column 6.  The facility cannot control the sulfur content of the CST that is received.  The facility can adjust the pressure within Column 6 as necessary to allow operation at lower temperatures, regardless of the feeds sulfur content.  Column 6 removes sulfur from the CST as part of the “lights” stream (process vapors), which are currently sent to Boiler No. 1 for combustion.  The proposed project includes routing the process vapors to new pollution control systems, a new thermal oxidizer and Sulfacid System.
3.3.1. Thermal Oxidizer
3.3.1.1. Process Description
Symrise is proposing to install and operate a thermal oxidizer to treat one waste stream of sulfurous process vapors previously burned in the boilers.  The thermal oxidizer is deigned to combust volatile sulfur compounds using natural gas fired burners converting the volatile sulfur compounds into SO2.  As shown in Figure 5, the thermal oxidizer is an up-fired vertical unit that includes burners, combustion chamber and stack with refractory lining, fuel skid, combustion air blower, controls and instruments, burner management system.  The stack is 30 feet above grade and will be located downstream of the Sulfacid System.
[image: ]
[bookmark: _Ref513632732]Figure 5.  Diagram of the Thermal Oxidizer.


As shown in Figure 5, the main burner is mounted vertically on the bottom of combustion chamber and the auxiliary burner is mounted on the side.  The waste gas (process vapors) stream is introduced into combustion chamber through the main burner as fuel source, natural gas is used as auxiliary fuel.  The flue gas will be oxidized around 1,650 to 1,800 degrees Fahrenheit (°F) and 0.75 second residence time.  An auxiliary burner firing on natural gas will ensure flame stability of main burner.  The thermal oxidizer will be designed to run on “hot shell”, due to the concern of sulfuric acid (H2SO4) dew-point (at 355°F).  At the end, flue gas will exit at top of stack and enter the Sulfacid System.
The thermal oxidizer will have the following specifications:
· Main burner will have a maximum heat input rate of 15 MMBtu/hour.
· Auxiliary burner will have a maximum heat input rate of 0.5 MMBtu/hour.
· Maximum flow rate of vapor exhaust to the thermal oxidizer is 15,000 scf/hour.
· Maximum fuel consumption of 6,176 scfm, needed only during warm-up.
· Average flow rate varies between 7,000 – 12,000 scf/hour.
· Design control efficiency of 99% or more for VOC emissions.
3.3.1.2. Thermal Oxidizer Emissions
The potential emissions were based on the design rated capacity of 0.015 MMscf/hour and the potential natural gas annual usage of 133.1 MMscf/year.  Emissions of VOC has a destruction efficiency of 99%.
[bookmark: _Hlk513645522]NOX:	100 lb/MMscf
	1.52 lb/hour and 6.66 TPY (PTE)
CO:	84 lb/MMscf
	1.28 lb/hour and 5.59 TPY (PTE)
VOC:	5.50 lb/MMscf
	0.08 lb/hour and 0.37 TPY (PTE) 
[bookmark: _Hlk513816559]SO2:	0.60 lb/MMscf
	0.009 lb/hour and 0.04 TPY (PTE)
[bookmark: _Hlk515547407][bookmark: _Hlk513643369]PM/PM10/PM2.5:	7.60 lb/MMscf
	0.12 lb/hour and 0.51 TPY, each pollutant (PM/PM10/PM2.5) (PTE)
3.3.2. Sulfacid System
3.3.2.1. Process Description
[bookmark: _Hlk507515331]Refer to Figure 6, the CST processing operations generate the process vapors from the distillation and reactors collected in the vapor collection system, which are currently transferred to Boiler No. 1.  The proposed project will reduce SO2 emissions (which currently combust CST process vapors in the existing boiler without a control device) using the thermal oxidizer and Sulfacid System control devices.  The distillation and reactors generate process vapors that will be controlled by the thermal oxidizer and Sulfacid System control devices.  The proposed Sulfacid System will be used to convert SO2 to H2SO4.  The H2SO4 will be for internal use or to be sold as a by-product.  The overall reaction is as follows:
Catalytic
SO2 + ½ O2 + n.H2O  →  H2SO4 (n-1) H2O + Heat
The catalytic enhancement of the above reaction is provided by a mixture of activated carbon and inert filler material, resulting in improved performance efficiency with respect to both removal of SO2 from the gas phase and conversion capacity of the activated carbon catalyst.
[image: ]
[bookmark: _Ref507515508]Figure 6.  Sulfacid System Process Diagram.
As shown in Figure 6, hot flue gas originating from the thermal oxidizer will be ducted to the intake of the Sulfacid System, where it is quenched to cool the gas, and removal of residual PM is achieved, in a Venturi Quench.  Recirculated water injection will saturate the gas and remove PM in order to protect downstream carbon processes from contamination blockage.  The Quench design ensures the required performance efficiency of the Quench is achieved over the complete operating range.  Depending upon the PM concentration of the incoming gas, an intermittent low down of the PM/water slurry maintains optimal conditions for removal efficiency and acid quality in the Quench circuit.
After the Quench, the gas passes in to the Sulfacid reactor for SO2 removal.  The special activated carbon used in the catalytic oxidation of SO2 is not consumed in the process, nor exhausted, and is continuously regenerated through the addition of water to produce sulfuric acid.  The gas passes upward through the two parallel Sulfacid reactors against counter current water/acid flows.
For efficient oxidation of SO2 in the activated carbon bed, a minimum oxygen content is required.  Air is constantly supplemented to the system to increase the oxygen content by means of an air blower and gas mixing chamber upstream of the Venturi Quench.  In addition, the air intake allows for cooling of the gas to meet the required temperature conditions of the downstream process.
The Sulfacid reactor is irrigated with process water.  This in a dilute acid up to 35%, by weight, H2SO4 which is collected in the sulfuric acid buffer reservoirs located at the bottom of the reactors will be collected for internal use or to be sold as a by-product.  The applicant is proposing to use a mass balance methodology to identify the conversion of sulfur in the CST entering the process into H2SO4 for demonstration of the identified control level.  
The Sulfacid System will have the following specifications:
· Sulfacid System includes two reactors with activated carbon volumes to meet the SO2 control efficiency of greater than 95%, equivalent to SO2 emissions of less than 5.5 kilograms/hour (kg/hour) at the stack.
· Gas flow rate of 19,878 actual cubic feet per minute (acfm) at 1,800°F.
· 115 kg/hour annual average at the SO2 inlet with a 1-hour peak of 170 kg/hour and a 30-minute peak of 175 kg/hour.
· Less than 12 lb/hour (equivalent to 5.5 kg/hour) at the SO2 outlet.
3.3.2.2. Sulfacid System Emissions
[bookmark: _Hlk513816061]The potential emissions from the Sulfacid System was based on a 95% SO2 converted to H2SO4.  The VOC content in the CST processing vapors will be destructed at 99% or more in the thermal oxidizer, prior to the exhaust stream entering the Sulfacid System.  Any remaining VOC content is then assumed to be condensed in the H2SO4 conversion process in the Sulfacid System, or condensed in the mist eliminator system to be installed in the stack.  The applicant provided the following potential emissions:
SO2:	12.0 lb/hour
	52.56 TPY (PTE)
Any SAM resulting from the Sulfacid System is condensed using a mist eliminator that will be installed in the stack to capture any condensate that might evolve in the systems exhaust.  The stack will be located after the Sulfacid System, which will meet the following specifications: 
· Exhaust flow rate of 12,986 acfm.
· Exhaust temperature of 176°F.
· Stack diameter of 3.28 feet and height of 82 feet.
3.4. Departments Conclusion
The applicant is proposing to install and operate a new 98.57 MMBtu/hour boiler (Boiler No. 10) and a VOC and SO2 control devices, a thermal oxidizer and Sulfacid System.  Also, the applicant is requesting to restrict the hours of operation of the existing 99 MMBtu/hour boiler (Boiler No. 1).  Based on information provided in the application, the Department believes the applicant has provided reasonable assurance that there will be a decrease in emissions of SO2 and minor emission increases from other pollutants from this project.  The Department’s draft permit will include the following authorizations and modifications:
3.4.1. Boiler No. 1
· Restrict the hours of operation to 1,200 hours/year.
· This boiler shall only combust process vapors during periods of maintenance, upset or malfunction of the process vapors control devices (thermal oxidizer and Sulfacid System).  
· The boiler shall not operate concurrently with Boiler No. 10.  
3.4.2. Boiler No. 10
· [bookmark: _Hlk515533150]Authorizes the installation and operation of a new boiler with a maximum permitted capacity of 98.57 MMBtu/hour.
· Fires only natural gas and PDF.  
· Maximum PDF sulfur content of 0.5%
· No CST vapors are permitted to be combusted in this boiler.
· [bookmark: _Hlk515533103]Establishes PM, SO2 and opacity limits in accordance with state and federal regulations.
· Initial test for SO2 to demonstrate that the emission factor used in the application is accurate. 
· Fuel analysis is required for PDF.
· Identifies maintenance, recordkeeping and reporting requirements in accordance with state and federal regulations.
3.4.3. Thermal Oxidizer/Sulfacid System
· Authorizes the installation and operation of a new thermal oxidizer and Sulfacid System to reduce emissions of VOC and SO2.
· Initial and prior to renewal of the Title V permit, the boiler shall be tested for SO2 emissions to demonstrate that the control efficiency of 95% of SO2 is accurate and the equipment is operating properly.
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.  Tammy McWade 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 850/717-9086 or by email Tammy.McWade@dep.state.fl.us.
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