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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.
[image: ]	[image: ]
[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.
[image: ]
[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.  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 December 23, 2015, (Link to application) requesting to delete the maximum process rates from Emissions Unit 026 (EU 026), Coal and Petroleum (pet) Coke Handling System.  Table 1 lists the existing EU that will be affected by this project.
[bookmark: _Ref435180199]TABLE 1:  EMISSION UNITS AFFECTED BY THIS PROJECT.
	EU No.
	Description

	026
	Coal and Petroleum Coke Handling System


1.8. Processing Schedule
12/23/2015	Department received the application for an air pollution construction permit, application complete.
[bookmark: _GoBack]02/17/2016	Draft permit issued.
2. PSD APPLICABILITY
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.  According to the application, 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 requests to delete the maximum process rates from Emissions Unit 026 (EU 026), Coal and Pet Coke Handling System.
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 pet coke usage of 20 tons/hour (24-hour block average) for the coal and petcoke handling system (EU 026).  Permit No. 02580020-025-AC increased the combined coal and pet coke limits from 30 tons/hour to 40 tons/hour (24-hour block average).  
Table 2 provides a comparison of the coal mill process rate limitations across various cement plants in Florida.
[bookmark: _Ref442708756]Table 2.  Comparison of Coal Mill process rate limitations of Coal and Pet Coke at Florida Cement Plants
	Facility ID
	Name
	Coal Limit
	Pet Coke Limit

	0250020
	Titan Pennsuco Complex
	40 TPH (24 hour block)
	20 TPH (24 hour block)

	0250014
	Cemex Miami Cement Plant
	18.7 TPH (24 hour)
	16.3 (24 hour)

	1210465
	Suwannee American Cement
	13,360 tons/month

	1190042
	American Cement
	18.5 TPH and 134,904 tons in consecutive 12 months

	0010087
	Argos Line 1
	14 TPH

	0010087
	Argos Line 2
	15.4 (30 day)

	0530021
	Cemex Brooksville South Line 1
	10.3 TPH

	0530021
	Cemex Brooksville South Line 2
	20 TPH (30 day)


According to the application, the requested changed will make it possible for the facility to procure more bituminous coal of lesser heating value and also to purchase more petcoke.  The heating value of the bituminous coal currently being used is 12,500 British Thermal Units /pound (BTU/lb).  Bituminous coal with heating value as low as 10,500 BTU/lb is likely to be considered.  Petcoke is characterized by greater heating value (averaged at 14,500 BTU/lb) and lower Hg content compared with bituminous coal.  At the present time, petcoke is relatively inexpensive.  Removing the process rate limits on the coal mill will facilitate procuring petcoke under long term contracts and can be an important element of Titan’s efforts to reduce Hg emissions.
With regard to petcoke, the key is sufficient grinding to ensure burnability and carbon burnout (low CO) in the calciner.  At some cement plants, this objective is more difficult to achieve than others because of short retention time in the calciner.  At Titan, all coal and petcoke is introduced into the riser duct to the calciner from the kiln.  This provides the reducing atmosphere and high temperature to promote the catalytically-driven NOx destroying reactions within about 0.5 seconds.
All calciner combustion air is then added just above the reducing zone.  The low NOx/CO FLSmidth calciner is of the largest design in proportion to the kiln and preheater when compared with all conventional cement plants.  Together with the long burnout loop, a very long residence time (about 6-7 seconds) is provided to ensure virtually complete burnout of CO.
3.1. Existing Coal Mill at the Pennsuco Complex
The coal mill at the Titan Pennsuco Complex is an FLSmidth, Model FRM 17/42.  The value “17” is associated with the table size (e.g. 17 decimeters).  The “42” means that the table speed is 42 revolutions per minute (rpm).  
[image: ]		[image: ]
[bookmark: _Ref442869711][bookmark: _Ref442869719]Figure 5.  HGI Vs. Mill Production	Figure 6.  Mill Production Vs. Fineness
The charts in Figure 5 and Figure 6 (provided by the applicant) indicate that, the mill can achieve about 35 tons/hour (TPH) when grinding coal with a Hardgrove Grindability Index (HGI) of roughly 45.  At the same time, the “Fineness” should be approximately 12 percent Retained (% R) within a +90 micron (µ) sieve.  The more reliable parameter for coal mill operation at the Titan installation is coal volatility rather than HGI.  The typical coal presently used at Titan has a volatility of roughly 36-38% and the mill grinds it to a fineness in the range of 17-18% R + 90 µ.  The high volatility means that more hydrocarbons are given off initially leaving a porous char that burns quite well, even if it is of greater particle size.
Petcoke has a lower HGI and volatility.  For example, if the volatility is 20% (high for petcoke), the fineness needs to be less than 10% R +90 µ.  The finer the grind, the lower the mill production.  Fortunately, petcoke has significantly greater heating value and less tonnage throughput is required.  On the other side of the spectrum, coal with a high volatility like 50% (also high HGI) is easy to grind.  Even though it typically has a lesser heating value, it is easy to grind and a coarser grind is acceptable.  Again, the initial expulsion of the hydrocarbons leaves a more porous and easier to combust char.
3.2. Project Emissions
According to the applicant, no emissions increases are expected from the kiln as a result of the expansion of the bituminous coal heating value range.  The emissions from the coal mill exhausts through the main in-line raw mill/kiln/cooler stack.  The emissions from the coal mill are accounted for by the emission standards and associated stack testing applicable at the main stack exhaust.
Fugitive emissions (due to increased vehicular traffic and drop off points) of PM and PM10, as a result of increased use of coal will be minimal.  PM emissions will increase by 1.38 tons/year and that of PM10 will increase by 0.49 tons/year.  The PM and PM10 emissions increases from this project are well below the significant emission rates (SER) of 25 tons/year and 15 tons/year respectively.
3.3. Federal NSPS Provisions
Coal and Petcoke Handling Systems (EU 026).  This EU is subject to NSPS Subpart A – General provisions and Subpart Y – Standards of Performance for Coal Preparation Plants of 40 CFR 60.  The draft permit will not change any currently applicable requirements with regard to these regulations.
3.4. Federal NESHAP Provisions
Coal and Petcoke Handling Systems (EU 026).  This EU is subject to NESHAP Subpart A – General Provisions and Subpart LLL – NESHAP from the Portland Cement Manufacturing Industry, of 40 CFR 63.  The draft permit will not change any currently applicable requirements with regard to 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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