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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
Titan Florida, LLC (Titan) operates the Pennsuco Complex in Medley, Florida.  The facility consists of a dry process Portland cement plant, an aggregate plant, a concrete block manufacturing plant, and two ready-mix concrete plants, categorized under Standard Industrial Classification Code No. 3241.  The Pennsuco Complex is located in Miami-Dade County at 11000 Northwest 121st Way, Medley, Florida (Figure 1).  The UTM coordinates of the existing facility are Zone 17, 562.27 kilometers (km) East and 2861.7 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to state and federal Ambient Air Quality Standards (AAQS).  This site is approximately 30 km from the Everglades national Park, a Prevention of Significant Deterioration (PSD), Class I area, and is within an ozone maintenance area in Miami-Dade County.  .	Figure 2 is an aerial (satellite) view of the facility.
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[bookmark: _Ref430941164][bookmark: _Ref430958958]Figure 1.  Pennsuco Complex.	Figure 2.  Satellite View of Titan Pennsuco Complex.
Figure 3 is a picture of Kiln 5 that replaced older wet process Kiln 2 and 3 in 2004.  Kiln 1 was shut down in the 1980s and Kiln 4 never operated.  Kilns 1-4 have all been dismantled.
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[bookmark: _Ref430943634]Figure 3.  Titan Pennsuco Portland Cement Dry Process Kiln No. 5.
1.4. Process Description Preheater/Calciner Kiln with In-Line Raw Mill
This section describes the pyroprocessing of raw materials to make clinker (prior to grinding and blending to make cement).  Pyroprocessing includes all of components that emit through the main stack shown on the left hand side of Figure 4.  The emissions unit consists of the coal mill (not shown), raw mill, feed silo, preheater, calciner, kiln, clinker cooler, and the kiln dust system.
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[bookmark: _Ref430944854]Figure 4.  Process Diagram of Dry Process Preheater/Calciner Pyroprocessing System.
Raw materials from the limestone and mineral aggregates feed bins enter the raw mill, where the material is ground to size and the moisture content is reduced.  Heat for drying within the raw mill is supplied from the calciner/kiln/cooler exhaust gas after passing through the preheater.  From the Raw mill, the material is blown to a series of mechanical cyclones that recover most of the material.  Dust captured after the cyclones, in the main stack baghouse, is conveyed to a storage bin.  From the storage bin, the kiln dust is returned to the process in an enclosed system or is loaded out to truck.  
The exhaust from the cyclones passes through the main particulate matter control device which is the main stack baghouse.  The gases are drawn through the induced draft fan and discharged to the 410-foot main stack.  When the raw mill is off, exhaust gas leaving the preheater is bypassed to a conditioning tower that cools the gases and then to the main baghouse.  The properly milled and sized raw material is pneumatically conveyed to the preheater feed silo, which is controlled by a baghouse.  Material from the feed silo, known as raw meal, is then conveyed to and introduced at the five-stage preheater tower.  The conveying system is also controlled by baghouses.  The raw meal passes through the preheater/calciner/kiln system.  Initially, fixed moisture is released from the raw meal.  Then the raw meal is calcined (conversion of limestone fraction to lime).  Finally the calcined meal is sintered in the kiln to produce clinker nodules.  The kiln is a two-pier, 65 meter horizontally oriented cylinder and is 5 meters in diameter.
Coal/petcoke or alternative fuels are fed to both the medium temperature calciner burner and the high temperature kiln burner to provide heat for the process.  Hot air from the kiln hood and clinker cooler provides secondary combustion air to the main kiln burner and tertiary air to the calciner to support calcination and complete burnout.  
The key pollutants from the process are particulate matter (PM), PM with a mean diameter of 10 microns or less (PM10), PM with a mean diameter of 2.5 microns or less (PM2.5), carbon monoxide (CO), oxides of nitrogen (NOX), volatile organic compounds (VOC), total hydrocarbons (THC), sulfur dioxide (SO2), hydrogen chloride (HCl), and mercury (Hg).
Continuous emission monitoring systems (CEMS) in the main kiln/raw mill stack measure and record emissions of NOX, CO and THC, which also serves as a surrogate for VOC.  They have process monitors for CO.  A continuous opacity monitoring system (COMS) measures and records the opacity of the flue gas exhaust in the in-line raw mill/kiln stack.  The baghouse inlet temperature is continuously measured and maintained at a level less than that of the most recent compliance stack test to prevent de-novo dioxin/furan formation.  
1.5. Air Pollution Control Equipment
Process cyclones and the main kiln baghouse collect raw meal swept from the raw mill for return to the process.  The baghouse further controls emissions of PM/PM10/PM2.5 from the PK-5 kiln exhaust.  Judicious selection of raw materials and combustion design are the key to control of all other pollutants.  These are the specific controls for CO, VOC/THC and organic hazardous air pollutants (HAP) such as dioxin and furan.  NOX emissions are further controlled by indirect firing, multiple burn points, and fuel/air staging in the calciner.  Acid gases such as SO2 and HCl are further controlled by limestone scrubbing by raw materials and by contact with the finely divided hot lime in the calciner.  Hg is also controlled by judicious selection and sampling of Hg content in raw materials.
1.6. Facility Regulatory Categories
· The facility is a major source of 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 PSD of Air Quality.
· The facility operates units subject to the NSPS.
· The facility operates units subject to the NESHAP.


1.7. Project Description
The applicant submitted an application to the Department on August 25, 2015, (Link to application) requesting to modify previous permits applicable to the Pennsuco Complex as follows:
· Establish the use of bottom ash from coal-fueled power plants as a raw material in the process.
· Replace the VOC limit of 0.16 pounds per ton clinker (lb/ton, 30-day block average) applicable to the kiln with an equivalent limit of 175 of tons/year (12-month rolling total);
· Remove the 250 tons/hour process limit from the kiln and replace it with an equivalent 6,000 tons/day limit;
· Remove the kiln 10% opacity limit and COMS that was used to demonstrate compliance with the PM emission limit of 0.10 lb/ton of clinker.  The  PM limit will be continuously monitored by a continuous parameter monitoring system (PM CPMS);
· Remove the hourly/daily coal and petroleum coke (petcoke) usage limits from the kiln since the clinker production limit effectively limits the potential to emit (PTE) for all pollutants;
· Increase the averaging time for the process rates for the following:  total cement production rate from the Finish Mills, combined, from 359 tons/hour (24-hour block average) to an equivalent 8,616 tons/day; maximum input rate to each cement storage silos and loadout operation from 500 tons/hour (24-block average) to an equivalent 12,000 tons/day; and, the maximum production rate of cement in the Packhouse from 170 tons/hour (24-hour block average) to an equivalent 4,080 tons/day.
Table 1 list the existing emissions units (EU) that will be affected by this project.
[bookmark: _Ref435180199]TABLE 1:  EMISSION UNITS AFFECTED BY THIS PROJECT.
	EU No.
	Description

	010
	Finish Mill System: Finish Mill No. 1

	011
	Finish Mill System: Finish Mill No. 2

	012
	Finish Mill System: Finish Mill No. 3

	013
	Finish Mill System: Finish Mill No. 4

	030
	Finish Mill System: Finish Mill No. 6

	014
	Cement Handling System: Cement Storage Silos 1 - 12

	015
	Cement Handling System: Cement Distribution, Rail and Truck Loadout

	016
	Cement Handling System: Cement Packhouse

	028
	Cement Plant Pyroprocessing and Raw Mill System


1.8. Processing Schedule
08/25/2015	Department received the application for an air pollution construction permit, application complete.
11/19/2015	Draft permit issued.
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:
· 5 tons/year or more of lead;
· 250 tons/year or more of any regulated air pollutant; or
· 100 tons/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 (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/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.
The list of the 28 source categories does include the category of “Portland cement plants.  Therefore, the Pennsuco Complex has a major stationary source threshold is 100 tons/year or more of any PSD pollutant.  As already mentioned, this facility is a major stationary source for the PSD of Air Quality because it emits more than 100 tons/year or more of a regulated air pollutant.  Specifically, after a PSD netting analysis was conducted when Kiln 5 replaced the older wet process Kilns 2 and 3 in 2004, PSD was only trigger for emissions of CO.  Other pollutants netted out of a PSD review.
Once it is determined that a facility is a PSD major source, PSD applicability for any project at the facility is based on emissions thresholds known as the “significant emission rates” (SER) as defined in Rule 62-210.200(Definitions), F.A.C.  Emissions of PSD pollutants from the project meet or exceed these rates are considered “significant” and the Best Available Control Technology (BACT) must be employed to minimize emissions of each PSD pollutant.  Although a facility may be “major” for only one PSD pollutant, a project must include BACT controls for any PSD pollutant that equals or exceeds the corresponding SER.  SER threshold by pollutants are given in Table 2.
[bookmark: _Ref417040201]TABLE 2 – LIST OF SER BY PSD POLLUTANT.
	Pollutant
	SER (TPY)
	Pollutant
	SER (TPY)

	CO
	100
	NOX
	40

	PM/PM10/PM2.5
	25/15/10
	Ozone (VOC) 2
	40

	PM2.5 (NOX)
	40
	PM2.5 (SO2)
	40

	Ozone (NOX) 2
	40
	Sulfuric Acid Mist (SAM)
	7

	SO2
	40
	Lead (Pb)
	0.6

	Hg
	0.1 
	GHG (CO2e)
	> 75,000 (CO2e) and > 0 (mass) 3, 4

	1. Excluding fluoride and those pollutants defined for Pulp and Paper, MWC, MSW landfills.
1. Ozone (O3) is regulated by its precursors (VOC and NOX).  PSD for PM2.5 can be triggered by its precursors (NOX and SO2).
1. 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.
1. In making the 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 (GHGs) if the source would emit or have the potential to emit 75,000 tons per year of GHGs on a carbon dioxide-equivalent basis.  Under this framework, a source cannot become subject to PSD review solely on the basis of 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] 

Rule 62-210.200, F.A.C. defines “BACT” as:
An emission limitation, including a visible emissions standard, based on the maximum degree of reduction of each pollutant emitted which the Department, on a case by case basis, taking into account: 
1. Energy, environmental and economic impacts, and other costs; 
2. All scientific, engineering, and technical material and other information available to the Department; and 
3. The emission limiting standards or BACT determinations of Florida and any other state;
determines is achievable through application of production processes and available methods, systems and techniques (including fuel cleaning or treatment or innovative fuel combustion techniques) for control of each such pollutant.
If the Department determines that technological or economic limitations on the application of measurement methodology to a particular part of an emissions unit or facility would make the imposition of an emission standard infeasible, a design, equipment, work practice, operational standard or combination thereof, may be prescribed instead to satisfy the requirement for the application of BACT.  Such standard shall, to the degree possible, set forth the emissions reductions achievable by implementation of such design, equipment, work practice or operation. 
Each BACT determination shall include applicable test methods or shall provide for determining compliance with the standard(s) by means which achieve equivalent results. 
In no event shall application of best available control technology result in emissions of any pollutant which would exceed the emissions allowed by any applicable standard under 40 CFR Parts 60, 61, and 63.
In addition, applicants must provide an Air Quality Analysis that evaluates the predicted air quality impacts resulting from the project for each PSD pollutant.
According to 40 CFR 52.21, six greenhouse gases (GHG), are also be subject to regulation at new stationary sources that will emit or have the potential to emit 100,000 tons/year (SER equal to 75,000 tons/year) expressed as the carbon dioxide equivalent emissions (CO2e).  
2.2. Methodology for Calculations of Baseline Actual Emissions and Projected Actual Emissions
To determine whether the project causes net emissions increases equal to or greater than the respective SER (triggering PSD) requires a comparison of recent “baseline actual emissions” with future “projected actual emissions”.  According to Rule 62-210.200(Definitions), F.A.C., for an existing unit other than an electric steam generating unit (existing simple cycle units are not yet electrical steam generating units):
“Baseline Actual Emissions” means the rate of emissions, in tons/year of a PSD pollutant, at which the emissions unit actually emitted the pollutant during any consecutive 24-month period selected by the owner or operator within the 10-year period immediately preceding the date a complete permit application is received by the Department.
“Projected Actual Emissions” means the maximum annual rate, in tons/year, at which an existing emissions unit is projected to emit a PSD pollutant in any one of the 5 years following the date the unit resumes regular operation after the project, or in any one of the 10 years following that date, if the project involves increasing the emissions unit's design capacity or its PTE that PSD pollutant and full utilization of the unit would result in a significant emissions increase or a significant net emissions increase at the major stationary source.  One year is one 12-month period.   In determining the projected actual emissions, the Department:
1. Shall consider all relevant information, including historical operational data, the company’s own representations, the company’s expected business activity and the company’s highest projections of business activity, the company’s filings with the State or Federal regulatory authorities, and compliance plans or orders, including consent orders; and
2. Shall include fugitive emissions to the extent quantifiable and emissions associated with startups and shutdowns; and
3. Shall exclude that portion of the unit's emissions following the project that an existing unit could have accommodated during the consecutive 24-month period used to establish the baseline actual emissions and that are also unrelated to the particular project including any increased utilization due to product demand growth; or
4. In lieu of using the method set out in paragraphs (a) through (c) above, may be directed by the owner or operator to use the emissions unit’s potential to emit, in tons/year.
2.3. PSD Applicability for Project
The project is located in Miami-Dade 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 3 summarizes potential emissions and PSD applicability for the project.
[bookmark: _Ref432078726]TABLE 3:  SUMMARY OF THE APPLICANT’S PSD APPLICABILITY ANALYSIS.
	Year
	Clinker
(tons/year)
	VOC
	Hg

	
	
	(tons/year)
	(lb/ton)
	(tons/year)
	(lb/MMT)

	2005
	1,591,615
	58.6
	0.074
	0.08
	101

	2006
	1,714,239
	103.3
	0.121
	0.09
	105

	2007
	1,390,239
	50.9
	0.073
	0.050
	72

	2008
	1,259,556
	58.5
	0.093
	0.035
	55

	2009
	808,512
	43.9
	0.109
	0.042
	104

	2010
	712,691
	41.6
	0.117
	0.047
	132

	2011
	845,600
	31.1
	0.074
	0.056
	132

	2012
	935,308
	33.1
	0.071
	0.087
	186

	2013
	1,188,882
	43.0
	0.072
	0.091
	153

	2014
	1,388,568
	40.0
	0.058
	0.111
	159

	Baseline Actual Emissions
	~760,602
	42.8
	0.113
	0.101
	

	2015
	1,600,000
	129.4
	0.162
	0.114
	143

	2016
	1,800,000
	140.7
	0.156
	0.114
	127

	2017
	2,000,000
	152.0
	0.152
	0.114
	114

	2018
	2,100,000
	157.7
	0.150
	0.057
	58

	2019
	2,190,000
	162.7
	0.149
	0.061
	58

	2020
	2,190,000
	162.7
	0.149
	0.061
	58

	Projected Emissions
	2,190,000
	162.7
	0.149
	0.114
	58

	Correction for Demand
	1,429,398
	80.8
	@0.113
	
	

	Projected Actual Emissions
	760,602
	81.91
	
	
	

	Net emission Increases
	
	39.101
	
	0
	

	SER
	
	40
	
	0.10
	

	Triggers PSD?
	
	No
	
	No
	

	1. Further corrections are allowable because PK-5 as currently configured can and will at times use allowable raw materials with greater organic content whether or not the permit is changed.  Since it could have accommodated such materials within its present limits and configuration, such increases (from 0.113 to 0.16 lb VOC/ton) should be deductible.  If a limit of 175 tons/year (same as present PTE) is incorporated, the SER would not be reached in the future.
2. Link to PCA April 2015 Forecast
3. lb/MMT = pound per million tons


According to Table 3 that the applicant provided, the total project emissions will not exceed the PSD significant emissions rates; therefore, the project is not subject to PSD preconstruction review.
3. PROJECT REVIEW
The applicant requested the use of bottom ash to be used as one of the raw materials in the process and multiple revisions/clarifications that affect multiple permits.
3.1. Bottom Ash as a Raw Material
As shown in Table 3, emissions of Hg were 222 lb/year (0.111 tons/year) in 2014 compared the limit of 229 lb/year, while VOC emissions were low on both an annual tonnage basis and a lb/ton basis.  To ensure Hg emissions will not exceed the permitted limit during a period of rapidly increasing demand, Titan initiated the dust shuttling project (0250020-037-AC) and is in a phase of testing and optimization.  In a continued effort to reduce Hg emissions, the facility intends to adjust the raw material mix by reducing high carbon fly ash and replacing it with lower carbon fly ash containing less Hg, and with bottom ash.
Titan is requesting authorization to use bottom ash from coal-fueled power plants as a raw material in the process.  The purpose of using bottom ash as one of the raw materials is to reduce Hg emissions to meet the emission guidelines in Rule 62-204.800(9)(f), F.A.C. for Commercial and Industrial Solid Waste Incineration (CISWI) Units emission standard of 0.47 megagrams per dry standard cubic meter (Mg/dscm) effective February 7, 2018.  The facility intends to accomplish this by adjusting the raw material mix through the use of bottom ash with lower Hg concentrations, but potentially greater organic content. 
Titan uses the native limestone (CaCO3) from adjacent mines as the main ingredient in the pyroprocessing to make clinker which is relatively low in Hg.  The process also requires ingredients containing silicon (Si), aluminum (Al) and iron (Fe).  The latter ingredients are partly obtained from sand, clay, and iron ore.  Additional sources include imported bauxite, bottom ash, etc., which are often sourced from distant sources and vary greatly in organic and Hg content.  The CISWI rule Hg limit of 0.47 Mg/dscm clinker would require a reduction of approximately 67% of Hg to what the kiln is currently emitting.  In order to meet the new Hg emission limit, substantial changes in the method of operation, including raw material sourcing and dust shuttling, would need to be done.
[image: ]	[image: ]
[bookmark: _Ref432148579][bookmark: _Ref432150215]Figure 5.  Circulations within Process, Hg Bypass.	Figure 6.  Possible Dust Addition Points.
The red circuit in Figure 5 above represents volatile species such as Hg that enter primarily with the raw materials, via the raw mill.  The raw mix entering the raw mill is intimately contacted with exhaust gases traversing the kiln, calciner and preheater.  Raw mix adsorbs additional Hg from the exhaust gases, some of which is also of fuel origin from the internal cycle (blue circuit).  The raw mill operates much like a scrubber and the concentration of Hg builds up in the red circuit.  More Hg enters the system than exits the stack.  When the raw mill is turned off and the process continues using raw meal from the feed silo, most of the Hg trapped in the red circuit is released via the stack until the raw mill is restarted.  Hg does not leave the system via the clinker because it is vaporized long before reaching the kiln exit.  Unless a solid stream (other than the clinker) is removed, it is clear that all Hg entering the system will ultimately be emitted to the atmosphere through the cement kiln stack in a discontinuous manner.  The Hg scrubbing process is a function of temperature; condensed Hg is removed in the baghouse and the volatile Hg is still emitted.  A great deal of optimization is required.  
In 2014, Permit No. 0250020-037-AC was issued authorizing dust shuttling.  The dust shuttling equipment includes a surge hopper with an associated 400 standard cubic feet per minute (scfm) cartridge filter and a 300 ton dust storage bin with an associated 3,000 scfm bin vent filter.
The equipment is used to extract dust from the main stack baghouse. The dust is metered (shuttled) from the dust storage bin to a location at the material discharge end of the cement mill as an inorganic process addition (IPA). This serves the purpose of an external bypass or Hg bleed (dust shuttling), as shown in Figure 6 above.  IPA are typically materials such as various kinds of fly ash, slag, or cement kiln dust (CKD).  These IPA can be inter-ground with clinker, gypsum, and limestone in the cement mill, as shown at Point 1 in Figure 6.  Alternatively, IPA can be added to the ground product as shown at Point 2 (before the separator) or after the separator and into the final product as shown at Point 3.  Conceptually, the cement will be mixed with water, gravel, sand and other ingredients to make ready mix and the Hg contained in the shuttled baghouse dust will ultimately be encased in concrete.
[bookmark: _Ref432164319]Because of the high temperature in the power plant furnaces (sources of the ash), almost all Hg is released and contained in the furnace exhaust.  Much of it condenses on fly ash particles as they cool; very little is contained in the bottom ash.  As a general rule, typical bottom ash has greater loss on ignition (LOI) than typical fly ash.  Much depends on the origin and type of coal used by the power plant that generates the ash.  Furnace operation at the power plant also affects the LOI, such as degree of pulverization, residence time, use of low NOX burners, etc.  High LOI bottom ash (or fly ash) can result in additional evolution and emission of CO, VOC, THC or CO2 along with any Hg, as the raw meal is progressively heated on the downward path in the preheater. 
Having analyzed the trends of VOC emission increases as a result of bottom ash used in other Florida Portland cement facilities, the emissions of VOC may exceed 39.10 tons/year.  As shown in Table 4, the analysis showed a slight increase in VOC emissions as a result of using bottom ash as one of the raw materials in the process.  The potential emissions of CO were not provided in the application.  Therefore, the Department estimated the potential emissions of CO using the CO emissions limit of 2.0 lb/ton of clinker.  Baseline emissions for CO were based on the two highest consecutive years (2013 and 2014) with an average of 1,288,725 tons of clinker produced which resulted in an estimated 1.4 lb CO/ton of clinker.  To provide reasonable assurance that the facility will not exceed the SER for VOC and CO emissions, the facility will be subjected to future monitoring, recordkeeping and reporting requirements of projected actual emissions of VOC and CO in accordance with Rule 62-212.400(12). F.A.C.
TABLE 4  DEPARTMENT REVIEW OF VOC EMISSIONS USING BOTTOM ASH IN THE RAW MATERIAL
	Pollutant
	Potential to Emit, tons/year (TPY)
	SER TPY

	
	Baseline a
	Projected Actual Emissions b
	Could Have Accommodated c
	Total Increased
	

	VOC
	42.8
	167.54
	80.8
	43.97
	40

	CO
	909.38
	2,190.00
	1,000.6
	280.04
	100

	a. Baseline actual emissions (BAE) is an average of emissions from the two consecutive years picked by the applicant: 2009 and 2010 for VOC emissions.  The highest two consecutive years used for CO emissions was 2013 and 2014.
b. The projected actual emissions was based on future demand of production of 2,190,000 tons/year of clinker by 2019.  The emission factor used to determine total increase was 0.153 lb/ton, the average of the range of emission factors used by the applicant for the years 2015 – 2020.  The CO emission limit of 2.0 lb/ton of clinker was used to estimate the projected actual emissions.
c. Net Emissions Increases after excluding portion of emissions following the project that could have been accommodated during the period used to establish the BAE and are unrelated to the project including increased utilization due to product demand growth.  The excludable portion represents increase of 1,429,398 tons/year of clinker.


Internal discussions between the Department and Miami Dade’s Department of Regulatory and Economic Resources in July of 2011 indicated that the Department did not have a formal objection if Titan used some bottom ash in their raw material.  However, those discussions were never formalized into a permit.  The Department will establish the use of bottom ash from coal-fired power plants as raw material.
3.2. Process Rate and Monitoring Revisions
The applicant has requested the following revisions to multiple permit conditions:
3.2.1. Applicant Request:  Replace the VOC limit of 0.16 pounds per ton clinker (lb/ton, 30-day block average) applicable to the kiln with a limit of 175 of tons/year (12- month rolling total).  This would provide the flexibility in reducing Hg emissions and still meet the current annual emission limit for VOC.
Department Response:  Permit No. 0250020-017-AC/PSD-FL-360 established the VOC limits of 0.16 lb/ton, and 40 lb/hour, equivalent to 175 tons/year.  The regulatory basis for the limit was PTE and to avoid PSD.  The annual limit for VOC of 175 tons/year would have provided enough reasonable assurance that the kiln would not have triggered PSD.  Even with the current request to use bottom ash, the VOC emission limit of 175 tons/year limit would be effective in limiting PTE.  Therefore, the permit will be revised by removing the VOC limits of 0.16 lb/ton of clinker and 40 lb/hour limits.  The kiln will be required to meet the 175 tons/year limit for VOC emissions, based on a 12 month rolling total.
3.2.2. Applicant Request:  Remove the 250 tons/hour (24-hour block average) process limit from the kiln and replace it with 6,000 tons/day limit, based on a 30 day rolling average.
Department Response:  Permit No. 0250020-017-AC/PSD-FL-360 established the process limits of 250 tons/hour and 2,190,000 tons/year of clinker, upon applicant’s request.  The PK-5 kiln manufacturer, FLSmidth, guaranteed much lower NOx emissions by design than any other kilns.  The unique design of the kiln was later patented by the manufacturer.  The kiln could produce 2,190,000 tons of clinker/year, with only emissions of CO triggering PSD review.
Soon after commencing operation, the cement industry in Florida was hit hard due to the economic downturn.  As a result, the closest the PK-5 kiln ever came to its annual limit was in 2006, with 1,714,239 tons of clinker produced, approximately 78% of the permitted capacity.  Titan is requesting a production limit of 6,000 tons/day, based on a 30 day rolling average.  According to the applicant, due to the 250 tons/hour limit, if clinker production does not meet the maximum hourly production limit, the loss cannot be recovered during subsequent days and is permanently lost.  The kiln is capable of some daily turn-up and turndown of clinker production to balance the daily and monthly targets.  A higher averaging time would make it more feasible to respond to process variations (e.g. temporary bottlenecks) occurring upstream and downstream of the kilns as well as short-term shutdowns and production dips.
To ensure that the facility can meet business demands, the process rates for the kiln will be revised to meet the following process limits:
· 6,000 tons/day, based on a 30 day rolling average; and
· Never to exceed 6,800 tons/day, based on a 24-hour block average.
[bookmark: _GoBack]These established limits, coupled with the kiln’s unique design will provide Titan with flexibility to sustainably meet the market demands.  As previously mentioned, Kiln 5 construction project only triggered a PSD review for emissions of CO.  All other PSD pollutant were not subject to a PSD review.  Consequently, this determination by Department’s is strictly limited to this specific case and should not be used as a precedent for other cases, or lead to unintended consequences construed from the language contained in this determination.  
3.2.3. Applicant Request:  Replace the 10% opacity limit for the kiln’s main stack and corresponding COMS to meet the current PM emission limits and demonstrate compliance continuously by the new PM CPMS.
Department Response:  The 10% opacity limit and the PM emission standard of 0.063 lb/ton of dry feed for the main stack used for the kiln, clinker cooler and coal mill, combined, was established Permit No. 0250020-017-AC/PSD-FL-360.  The regulatory bases for the opacity and PM standards were to avoid PSD review for PM.  Compliance with the PM emission limit required an annual Method 5 test and continuous monitoring would be demonstrated by using a COMS meeting a 10% opacity limit.  Titan is currently in the process of installing a PM CPMS to meet NESHAP Subpart LLL regulations for the clinker cooler; therefore is requesting to demonstrate continuous compliance with the PM emission limit through the PM CPMS.
The applicant provided COMS and CPMS data showing the relationship between the opacity and PM emissions when operating the COMS and CPMS simultaneously from August 25th to August 29, 2015.  Based on the data provided, the average daily reading is illustrated in the graph shown in Figure 7.  The data illustrates a correlation between the opacity and PM emissions readings.  The maximum reading during this time period was 3.4% opacity.  

[bookmark: _Ref432754555]Figure 7.  Graph Illustrating a Correlation Between the COMS Data and CPMS Data.
In addition, the Cement NESHAP’s stringent emission standard for PM of 0.07 lb/ton of clinker for the clinker cooler and the current PM limit for the kiln of 0.063 lb/ton of dry feed, with continuous compliance demonstration through the PM-CPMS will provide reasonable assurance that the opacity will be below 10%.  Therefore, the Department will authorize the removal of COMS.  The kiln stack will be subject to the 10% opacity limit, but will not be required to perform annual or periodic testing.  However, if the Department has reason to believe that the opacity limit is exceeding 10%, it reserves the right to have the facility perform special compliance testing under the authority granted in Rule 62-297.310(8)(c), F.A.C.  It should be noted that the Department has flexibility on this issue because PSD was not trigger for emissions of PM/PM10/PM2.5.
3.2.4. Applicant Request:  Remove the hourly/daily coal and petroleum coke (petcoke) usage limits from the kiln.
Department Response:  Permit No. 0250020-017-AC/PSD-FL-360 established the coal and petcoke limits of 30 tons/hour (24-hour block average) and 263,000 tons/year, combined and a maximum coke usage of 20 tons/hour (24-hour block average) for the coal and petcoke handling system (EU 026).  Permit No. 02580020-025-AC repeated this same condition for the kiln (EU 028), which authorized the use of calcium carbonate (CaCO3) residuals to be used as a raw material supplement, which reduced the amount of coal and petcoke usage.  The coal and petcoke limits for the coal and petcoke handling system sufficiently limit the use of coal and petcoke.  This condition is in duplicate form.  Therefore, the coal and petcoke limits for the kiln (EU 028) will be removed.
3.2.5. Applicant Request:  Clarify the averaging time for the process rates limits in tons/day rather than on a 24-hour block average for the finish mills, combined, and remove the individual finish mill limits.
Department Response:  The hourly process rates to the finish mills were established in Permit No. 0250020-017-AC/PSD-FL-360 to be 359 tons/hour based on a 24-hour block average.  The combined maximum amount of cement production from all of the finish mill will be clarified as 8,616 tons/day, which is equivalent to 359 tons/hour on a 24-hour block average.
Permit No. 0250020-019-AC revised the maximum process rates to the finish mills to include Finish Mill Nos. 2 and 6 and established individual process rates for each mill and limited the operation of the mills (i.e. Finish Mill No. 2 shall not operate unless one of the other mills is not in operation).  PM emissions from each finish mill are controlled by baghouses that are designed to control particulate emissions to 0.0095 grains/dry standard cubic foot (gr/dscf) and 0.01 grains/actual cubic foot (gr/acf).  Permit No. 0250020-017-AC/PSD-FL-360 limits the visible emissions from each baghouse to a 5% opacity, which provides reasonable assurance that annual emissions of PM/PM10 will be minimal.  In addition, the Cement NESHAP requires a 10% opacity limit for finish mills at a major source.  The baghouses and the opacity limits are sufficient to ensure low emissions of PM from the finish mills.  Therefore, individual ton/hour limit for each finish mill will be removed.
3.2.6. Applicant Request:  Clarify the averaging time for the process rates applicable to the cement storage silos, Packhouse, and loadout, in terms of tons/day rather that a 24-hour block average.
Department Response:  The hourly process rates to the cement storage silos, packhouse, and loadout were established in Permit No. 0250020-017-AC/PSD-FL-360 to be 500 tons/hour on a 24-hour block average for each cement silo and loadout operation and 170 tons/hour on a 24-hour block average for the Packhouse.  Each cement silo and Loadout operation will be clarified as 12,000 tons/day, which is equivalent to 500 tons/hour on a 24-hour block average.  In addition, the maximum production rate of the cement in the Packhouse will be clarified as 4,080 tons/day, which is equivalent to 170 tons/hour.
3.3. State Requirements
Cement Plant Pyroprocessing and Raw Mill System (EU 028).  The kiln is subject to Rules 62-212.400(PSD), F.A.C. and 62-204.800(9)(f), F.A.C. CISWI Units, 40 CFR 60, Subpart DDDD, Emission Guidelines and Compliance Times for CISWI Units, effective February 7, 2018.
3.4. Federal NSPS Provisions
The draft permit will not change any currently applicable following requirements:
Finish Mills (EU 10 – EU 13, and EU 30).  The finish mills are subject to NSPS Subpart A – General provisions and opacity requirements of Subpart F – Standards of Performance for Portland Cement Plants.  The finish mills will continue to meet the requirements of these regulations.  
Cement Handling Systems (EU 014 – EU 016). The cement storage silos, packhouse, and loadout are subject to NSPS Subpart A – General provisions and opacity requirements of Subpart F – Standards of Performance for Portland Cement Plants.  The cement handling systems will continue to meet the requirements of these regulations.
3.5. Federal NESHAP Provisions
The draft permit will not change any currently applicable following requirements:
Finish Mills (EU 10 – EU 13, and EU 30).  The finish mills are subject to NESHAP Subpart A – General provisions and opacity requirements of Subpart LLL – NESHAP from the Portland Cement Manufacturing Industry.  The finish mills will continue to meet the requirements of these regulations.
Cement Handling Systems (EU 014 – EU 016). The cement storage silos, packhouse, and loadout are subject to NESHAP Subpart A – General provisions and opacity requirements of Subpart LLL – NESHAP from the Portland Cement Manufacturing Industry.  The cement handling systems will continue to meet the requirements of these regulations.
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.  Pawan Subramaniam 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 850/717-9033 or by email Pawan.Subramaniam@dep.state.fl.us.
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