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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
CEMEX Construction Materials Florida, LLC (CEMEX) is an existing Portland cement manufacturing plant, which is categorized under Standard Industrial Classification Code No. 3241.  The cement plant includes two Portland cement manufacturing lines (Cement Line Nos. 1 and 2), a coal yard, and all the required auxiliary equipment.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to a National Ambient Air Quality Standard (NAAQS).  This facility is located in Hernando County at 10311 Cement Plant Road in Brooksville, Florida.  Universal Transverse Mercator (UTM) Coordinates are:  Zone 17, 360.00 kilometers (km) East; and, 3,162.50 km North.
The map location of the facility is shown in Figure 1 below.  An aerial view of the site is shown in Figure 2.
[image: ]		[image: ]
[bookmark: _Ref411498955][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Ref411499019]Figure 1 – Facility Location, Brooksville Florida.	Figure 2 – Wide Aerial View of the CEMEX Site.
CEMEX manufacturers of Portland cement.  Portland cement is a fine powder, usually gray in color, which consists of a mixture of dicalcium silicate, tricalcium silicate, tricalcium aluminate, and tetracalcium aluminoferrate, and small amounts of magnesium oxide, sodium, potassium and sulfur, to which one or more forms of calcium sulfate have been added.  About 95% of the cement produced in the United States is Portland cement with masonry cement representing the balance of 5%.
The plant combines raw materials and utilizes a preheater/precalciner kiln with in-line raw mill to produce clinker.  The clinker is milled and combined with gypsum to produce Portland cement. The plant consists of two in-line kiln/raw-mill systems (Lines 1 and 2). Cement Line No. 1 is a dry Gepol preheater in-line kiln/raw mill, clinker cooler arrangement.  Cement Line No. 2 is a dry preheater/precalciner process.  The kiln has an in-line calciner and an in-line arrangement with the raw mill.  Annual clinker production is limited to 727,800 tons and 1,227,500 tons in Lines 1 and 2, respectively.
The raw materials include limestone, sand, clay, bauxite, iron ore, mill scale, and coal ash that contains calcium, silica, iron and aluminum.  These materials are metered to and ground within the raw mill to make finely divided raw meal. Raw meal is stored and then continuously weighed on feed scales and fed at the top of the preheater tower.  As it falls through the preheater, it is contacted and progressively heated by exhaust gases from the calciner and kiln.  The calciner has a burner in a separate combustion chamber that provides the necessary heat to drive off carbon dioxide from the limestone converting it to free lime.  The calciner operates at a temperature of approximately 2,000 degrees Fahrenheit (°F) and burns coal.  The calcined materials enter the kiln where they are further heated and transformed into nodules of clinker.  The clinker falls into the cooler where it is cooled by ambient air.  The heated air from the clinker cooler is used as secondary air to support combustion at the kiln burner and is also conveyed along a tertiary air duct to support combustion in and near the calciner combustion chamber.
Figure 3 shows the general process of the cement production from mining the raw materials to the transport of the final product. The Portland cement produced is hauled by truck for distribution to customers.
[image: Diagram_Cement]
[bookmark: _Ref411838968]Figure 3 – General Process of Cement Production.
Figure 4 is an aerial view of the facility.  There is a biomass (wood) fueled power plant (FPD) within the existing facility that, until recently, shared the Cement Line 1 baghouse and stack.  The two cement lines are indicated and include kilns, coolers, mills, raw material, and product storage areas and silos that are visible in the figure.
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[bookmark: _Ref413657438]Figure 4 - Aerial View of CEMEX South Brooksville Cement Facility and FBD Biomass-fueled Power Plant.
1.4 Facility Regulatory Categories
· The facility is a major source of hazardous air pollutants (HAP).
· The facility does not operate units subject to the acid rain provisions of the Clean Air Act.
· The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· The facility is a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
· The facility does operate units subject to the NSPS.
· The facility does operate units subject to the NESHAP.
1.5 Project Description
CEMEX requests authorization for the installation of an additional dry sorbent injection (DSI) system on each of the kiln systems:  Line 1 (EU 020) and Line 2 (EU 044).  CEMEX is already authorized to install and operate a DSI system on each kiln system, as permitted by Permit Nos. 0530021-052- and -053-AC.  The DSI systems authorized by this project would be in addition to those previously permitted.  The primary purpose of this project is to control emissions of mercury (Hg) but can also be used to control other pollutants such as acid gases (including hydrogen chloride (HCl) and sulfur dioxide (SO2)).  For Hg control, the sorbent will be injected into the exhaust stream of each kiln, between the outlet of the kiln induced draft (ID) fan and the main baghouse.  The primary sorbent used will be activated carbon.  The products of the sorbent interaction will be removed by each main kiln baghouse, recycled back into the raw materials, and ultimately be incorporated into the product cement.
Each DSI system will inject sorbent at a nominal rate of approximately 50 to 100 pounds per hour.  Figure 5 shows an approximation of what the system will look like when attached to the kiln system.  Figure 6 details the ancillary equipment associated with each DSI system.
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[bookmark: _Ref495492330]Figure 5.  Proposed DSI System Schematic.
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[bookmark: _Ref495492343]Figure 6.  DSI System Ancillary Equipment.

CEMEX has two additional requests as part of this application, unrelated to the DSI systems.  First, CEMEX requests authorization to replace the existing cement loading spouts for Silo 1 (EU 014) and Silo 3 (EU 021) that are part of operations on Cement Line 1.  Second, CEMEX requests authorization to modify the existing 150 Conveyor Belt that transfers clinker from Line 2 to Line 1 Clinker Silos so that the conveyor belt can be reversible.  This modification will give flexibility of using either finish mill for clinker produced on either of the two cement lines.
The following existing emissions units (EU) will be affected by this project.
	EU No.
	Facility’s Internal ID No.
	Description

	004
	F-14
	Raw Meal Transfer with Baghouse

	
	N/A
	Dry Sorbent Injection System 1A

	
	Proposed
	Dry Sorbent Injection System 1B

	010
	L-05, L-06, & L-07
	Clinker Storage Silos with Baghouse

	014
	Q-17
	A-Side Cement Storage Silos #1 & #2 Discharge System with Baghouse

	020
	N/A
	Cement Kiln 1, In-Line Kiln/Raw Mill and Clinker Cooler 1 with Baghouse

	021
	Q-18
	B-Side Cement Storage Silos #1, #2, & #3 Discharge System with Baghouse

	044
	331.BF300
	Kiln No. 2, In-Line Raw Mill, Pre-Heater, Pre-Calciner, and Clinker Cooler No. 2

	047
	351.BF420
	Kiln Feed Transport

	
	341.BF410
	Blend Silo Discharge

	
	351.BF410
	Kiln Feed Bin

	
	331.XA120
	Dry Sorbent Injection System 2A

	
	Proposed
	Dry Sorbent Injection System 2B

	050
	471.BF120
	Clinker Storage Silo

	
	481.BF155
	Clinker Silo Discharge 1

	
	481.BF165
	Clinker Silo Discharge 2


1.6 Processing Schedule
7/14/2017	Department received the application for an air pollution construction permit.
8/7/2017	Requested additional information.
10/11/2017	Additional information received.
10/20/2017	Application complete.
11/03/2017	Draft permit issued.
2. PSD APPLICABILITY
The project is located in Hernando County, which is in an area that is currently in attainment (or designated as unclassifiable) with the state and federal AAQS.  As provided in the application, the goal of this project is emission reduction of mercury for compliance with Portland cement NESHAP, Subpart LLL.  There will be minimal fugitive emissions that will be controlled by reasonable precautions (such as the weather enclosure).  Based on the available information, this project will not exceed any PSD significant emissions rates (SER); therefore, the project is not subject to any additional PSD preconstruction review.
3. DEPARTMENT REVIEW
3.1 Discussion of Project
3.1.1. DSI Systems
CEMEX requests authorization for installation of an additional DSI system on the kiln pyroprocessing system of both Lines 1 and 2.  The purpose of this project is to control emissions of Hg and acid gases (including HCl and SO2) from the cement processing lines.
Raw materials and fuels used in the production of clinker contain Hg and thereby introduce Hg into the cement production process.  Generally, raw materials provide the greater fraction of Hg.  The concentration of Hg in these materials is generally very low, but the high process throughput results in a significant amount of Hg entering the kiln system.  The Hg is vaporized either in the preheater or the kiln and is transformed to elemental mercury (Hg0), mercury dichloride (HgCl2), mercury oxide (HgO), and other Hg-containing compounds depending on available reaction partners.  Figure 7 shows the general cement kiln process and highlights where Hg enters and exits the process[footnoteRef:1]. [1:  “Guidance for reducing and controlling emissions of mercury compounds in the cement industry.” Published 2016. Cement Sustainability Initiative, World Business Council for Sustainable Development. http://www.wbcsdcement.org/pdf/CSI%20Guidance%20for%20reducing%20and%20controlling%20emissions%20of%20mercury%20compounds%20in%20the%20cement%20industry.pdf ] 

[image: ]
[bookmark: _Ref488395089]Figure 7 – Typical Cement Kiln with Mercury Entry and Exit Points.
Due to the high volatility of elemental Hg and most Hg-containing compounds, the Hg content in the clinker is negligible[footnoteRef:2].  Instead of exiting with the finished clinker, Hg concentrates between the preheater and the dust filter system.  Almost all the Hg adsorbs onto dust particles as the kiln exhaust gases are cooled.  This dust is collected by the main kiln baghouse system.  If these Hg-containing dust particles are not vented to the stack, they are either recirculated into the process with raw materials or incorporated into product cement.  In order to mitigate the Hg adsorbed on the dust, CEMEX proposes to inject sorbent into the gas exhaust system of each kiln. [2:  “Guidance on best available techniques and best environmental practices: Cement Clinker Production Facilities.” Published 2016. UN Environment, Minamata Convention on Mercury. http://mercuryconvention.org/Portals/11/documents/forms%20and%20guidance/English/BATBEP_cement.pdf ] 

Dry sorbent injection (DSI) is a dry process in which a sorbent is pneumatically injected into ducting downstream of where the exhaust (flue) gas is produced.  The goal of the sorbent injection is to interact the sorbent with the pollutants in the flue gases (Hg-containing compounds, and acid gases including HCl and SO2) where significant fractions of these pollutants are absorbed by the sorbent and thereby removed from the gas stream.
[bookmark: _GoBack]Sorbents include Ca(OH)2, powdered activated carbon, sodium bicarbonate, and sodium sesquicarbonate (trona).  The main pollutants mitigated with DSI include SO2, sulfur trioxide (SO3), Hg, and HCl emissions.  The biggest advantage of DSI systems is that they take up much less physical space than larger wet or dry scrubbing systems, which is especially important when considering retrofit or upgrades to existing units.  In the present application, the DSI systems will mitigate Hg-containing compounds in the flue gas and will further augment the present level of acid gas control provided by the existing DSI systems permitted by projects 0530021-052- and -053-AC.
CEMEX proposes to introduce powdered activated carbon or other sorbent(s) at the outlet of the kiln ID fan, upstream of the main kiln baghouse for each processing line.  Sorbent injection at this point will mitigate Hg in both the stack gas and exhaust gas that is recirculated to the kiln process.  This will help to reduce the buildup of Hg within the system as well as control Hg emissions that exit the stack.  The amount of sorbent injected will be determined by Hg levels as measured by sorbent trap in the stack gas.  Figure 8 shows the planned installation points for the DSI systems on the physical ductwork at the facility.  Figure 9 shows a schematic diagram of the planned sorbent injection point in the kiln system.
[image: ]
[bookmark: _Ref488327866]Figure 8 – Proposed Sorbent Material Injection Points on Kiln Nos. 1 and 2.
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[bookmark: _Ref488398864]Figure 9 – Proposed Sorbent Injection Point Schematic.
3.1.2. Cement Loading Spout Replacement
CEMEX plans to replace the Silo 1 and Silo 3 cement spouts with identical spouts.  The design transfer rate of finished cement for each spout is 300 tons per hour, and the baghouse associated with each spout will have a design air flow rate of 1,600 actual cubic feet per minute (acfm).
3.1.3. Modification of 150 Conveyor Belt
CEMEX requests authorization to modify the existing 150 Conveyor Belt that transports clinker from Line 2 to Line 1.  The modification would make the conveyor belt reversible, allowing transfer of clinker from Line 1 to Line 2 and vice versa.  This modification will give the flexibility of using either finish mill for clinker produced on either of the two cement lines.  To allow clinker transfer from Line 1 to Line 2, a new clinker chute must be installed on Line 1 that provides a route from the Line 1 Clinker Conveyor to the 150 Conveyor Belt.  Process rates and transfer rates of clinker from Lines 1 and 2 will not be changed as part of this project.
3.2 Discussion of Emissions
3.2.1. DSI Systems
Emissions associated with the DSI systems are particulate matter (PM), and the emissions originate from sorbent storage, the process of injection into the exhaust gas stream, and material blowback from the baghouses associated with the cement kilns.  Material blowback is estimated to be 8% of the preheater feed rate to each kiln.  PM emissions from Kiln 1 will be 0.0263 lb/hour and 0.115 tons/year.  PM emissions from Kiln 2 will be 0.027 lb/hour and 0.118 tons/year.  Based on the design specifications, control efficiencies, and operating limits for the cement kilns, the total controlled PM emissions will be 0.0533 lb/hour (0.233 tons/year).
Fugitive emissions from truck traffic delivering sorbent will be approximately 0.0209 tons/year.  As a conservative estimate, the fugitive PM calculation assumes delivery of 10 truckloads per year.
3.2.2. Cement Loading Spout Replacement
The existing cement loading spouts have design transfer rates of 300 tons per hour of finished cement, and each associated baghouse has a design air flow rate of 3,200 acfm.  The replacement of the cement loading spouts will lower the design air flow rate of each system from 3,200 to 1,600 acfm.  Due to this reduction in air flow rate, PM emissions from these units will decrease as part of this replacement project.  According to information provided by the applicant, PM emissions for EU 014 and 021 will decrease by 0.90 tons/year per unit.  This results in a total PM emissions reduction of 1.80 tons/year.
3.2.3. Modification of 150 Conveyor Bolt
The installation of a new clinker chute on Line 1 will create two new emission points.  Emissions of PM from the discharge of Line 1 clinker into the new clinker chute will be controlled by EU 010 (internal ID L-06).  Emissions of PM from the discharge of the new clinker chute onto the 150 Conveyor Belt will be controlled by EU 050 (internal ID 471.BF120).
This modification will not cause a significant increase in PM emissions because all process rates are remaining the same, and the only change is in the direction of operation for the 150 Conveyor Belt.  There may be a small, but negligible increase in PM emissions at the drop point of the new clinker chute, but those emissions will be sufficiently controlled by baghouse (EU 010 & 050).  The 150 Conveyor Belt is completely enclosed as a precautionary measure for fugitive PM emissions.
3.2.4. Conclusion
Based on the above information, potential emissions of PM due to these proposed projects will not significantly impact PM emissions at the facility, nor will it exceed any threshold that triggers PSD review.  A summary of total project emissions is provided in the table below.
	EU No.
	PM Emissions Change (±) (tons/year)

	004
	+0.115

	014
	-0.90

	021
	-0.90

	047
	+0.118

	Fugitives
	+0.0209

	Net Change
	-1.5


3.3 Federal NSPS Provisions
The existing cement Line Nos. 1 and 2 are subject to the following NSPS provisions:  Subparts A (General Provisions) and F (Portland Cement 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
The existing cement Line Nos. 1 and 2 are subject to the following NESHAP provisions:  Subparts A (General Provisions) and LLL (Portland Cement Manufacturing Industry) of 40 CFR 63.
According to recent correspondence with the USEPA, the DSI system is considered a control device and is not an affected source under 40 CFR 63, Subpart LLL.  Therefore, the DSI systems authorized by this project are not subject to the regulatory requirements of Subpart LLL.  The PM emissions from a Subpart LLL control device are not subject to Subpart LLL PM limits.
3.5 Other Requirements
The facility shall notify the Compliance Authority in writing within 15 days after startup of the new DSI systems.  The Compliance Authority for this facility is the Southwest District and its address is:  13051 North Telecom Parkway, Suite 101, Temple Terrace, Florida 33637-0926.  Phone:  813-470-5995.  E-mail:  SWD_Air@dep.state.fl.us. 
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.  Eric Dunkelberger 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 850/717-9078 or by e-mail Eric.Dunkelberger@dep.state.fl.us. 
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