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I. Application information
A. Applicant
CEMEX Cement, Inc.
Brooksville Plant
16301 Ponce de Leon Blvd.

Brooksville, Florida 34601
Authorized Representative
Michael A. Gonzales, Plant Manager

Post Office Box 6

Brooksville, Florida 34605-0006
B. Processing Schedule

· Received application for installation of selective non-catalytic reduction (SNCR) system October 14, 2005.

· Received application for installation of indirect firing system and kiln burner replacement August 22, 2006.
· Received application revision September 5, 2006.
· Received additional details on September 15, 2006.
· Department’s Intent to Issue and Public Notice Package dated November 3, 2006.

C. Facility Location
The CEMEX Brooksville Cement Plant is located on Highway 98, northwest of Brooksville in Hernando County.
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Figure 1.  Location of the CEMEX Brooksville Cement Plant in Hernando County & Aerial Photo.
D. Facility Classification Code (SIC)
Major Group No. 32, Clay, Glass, and Concrete Products 

Industry Group No. 324 Cement, Hydraulic

E. Regulatory Categories

The following regulatory classifications apply to the subject facility:

Title I, Section 111, Clean Air Act (CAA):  This facility is subject to certain Standards of Performance for New Stationary Sources.  They are adopted and incorporated by reference in Rule 62-204.800, F.A.C.  These inlcude:

· 40 CFR 60, Subpart A - General Provisions. 
· 40 CFR 60, Subpart F - Standards of Performance for Portland Cement Plants.  Certain requirements from Subpart F are replaced by requirements from 40 CFR 63, Subpart LLL listed below.
· 40 CFR 60, Subpart Y - Standards of Performance for Coal Preparation Plants.
· 40 CFR 60, Subpart OOO - New Source Performance Standards For Nonmetallic Mineral Processing Plants.  
Title I, Section 112 CAA:  The facility has the potential to emit 10 tons per year or more of any one hazardous air pollutant (HAP) or 25 tons per year or more of any combination of HAPs.  This facility is subject to the Major Source provisions of:

· 40 CFR 63 Subparts A - National Emission Standards for Hazardous Air Pollutants – General Provisions.

· 40 CFR, Subpart LLL - National Emission Standards for Hazardous Air Pollutants from the Portland Cement Manufacturing Industry.

Title I, Part C:  The facility is located in an area designated as “attainment”, “maintenance”, or “unclassifiable” for each pollutant subject to a National Ambient Air Quality Standard.  The facility is considered a “portland cement plant”, which is one of the 28 Prevention of Significant Deterioration (PSD) source categories with the lower PSD applicability threshold of 100 tons per year.  Potential emissions of at least one regulated pollutant exceed 100 tons per year.  Therefore, the facility is classified as a PSD-major source of air pollution with respect to Rule 62-212.400, F.A.C., Prevention of Significant Deterioration.  
Title IV, CAA:  The facility does not operate any units subject to the Acid Rain provisions of the Clean Air Act.

Title V, CAA:  The facility is a Title V or “Major Source” of air pollution because the potential emissions of at least one regulated pollutant exceed 100 tons per year or because it is a major source of HAPS.  Regulated pollutants include pollutants such as carbon monoxide (CO), nitrogen oxides (NOX), particulate matter (PM/PM10), sulfur dioxide (SO2), and volatile organic compounds (VOC).
State Rules:  The cement plant is subject to state Rule 62-296.407, F.A.C. (Portland Cement Plants).

F. Facility Description

The existing Brooksville portland cement plant consists of two Polysius GEPOL preheater kilns (Kilns 1 and 2).  A picture of one of the kilns, with preheater tower, can be seen in Figure 2.  Each kiln and clinker cooler combination is separately permitted with respect to preheater material feed rates and fuel heat input rates.  Ancillary equipment at the plant includes raw mills, finish mills, cement and clinker handling equipment, coal handling equipment and silos, and particulate control/dust collection and recycling equipment.

A single, large, fabric filter system (baghouse) is used to capture particulate matter from each kiln and from each clinker cooler (four total).  Smaller baghouses are used to limit particulate emissions from other process emissions points.  There are no other permitted add-on controls for any pollutants emitted from the cement kilns.  However, selective non-catalytic reduction (SNCR) was recently installed on both kilns for NOX control (permanent authorization is being addressed by this action).  Raw material properties, chemical reactions in the kilns, absorption into the clinker, and combustion controls minimize emissions of NOX, SO2, CO, and VOC.
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Figure 2.  Polysius GEPOL Preheater Kiln at CEMEX Brooksville Plant
Current permits limit the production capacity by setting maximum preheater feed rates and emission limits in terms of mass of pollutant per mass of preheater feed.  Both CEMEX Brooksville kilns are limited to 150 tons dry preheater feed per hour (30 day average) with a maximum of 165 tons preheater feed in any given hour.
Both kilns are permitted to burn a variety of fuels, including coal, No. 2 fuel oil, No. 4 fuel oil, No. 5 fuel oil, No. 6 fuel oil, natural gas, and on-site generated, non-hazardous waste used oil, grease, and rags.  Kiln No. 1 is also permitted to fire whole tire derived fuel (TDF) at a rate up to 20 percent of the total heat input on a British thermal unit (Btu) basis, or 2.14 tons TDF per hour.
G. Project Background and Applicant’s proposal
Project 018
Kilns 1 and 2 were originally equipped with direct firing systems and mono-channel burners.  During the spring of 2005, semi-direct firing systems, including Pillard Rotflam® burners and associated cyclone, fans and fuel injectors, and SNCR systems were installed on both kilns.  In October of 2005, CEMEX applied for an after-the-fact air construction permit (0530010-018-AC) for the installation of the burners associated with the semi-direct firing systems, and the installation of the SNCR systems.  Several other miscellaneous changes were also requested with the same application.  
Project 026
In the fall of 2006, CEMEX applied for the installation of indirect firing systems.  The indirect firing system now proposed by CEMEX may utilize the existing Pillard Rotoflam® burners, or as an alternative, the existing burners will be replaced with F.L. Smidth Duoflex® burners.  The following new components for the indirect firing systems must also be installed for each kiln: one coal mill baghouse; one pulverized coal bin with baghouse; one FK pump with associated baghouse; and other associated fans, filters, and conveyance piping.  The Department is also incorporating the previously installed SNCR systems (from 0530010-018-AC) into this project.  
II. Rule Applicability

A. State Regulations

The project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The Florida Statutes authorize the Department to establish rules and regulations regarding air quality as part of the Florida Administrative Code (F.A.C.).  The state rules and regulations of the Florida Administrative Code applicable to this project include but are not limited to the following:
State Regulations Applicable to Portland Cement Plants.

	Chapter 62-4
	Permits.

	Rule 62-204.220
	Ambient Air Quality Protection

	Rule 62-204.240
	Ambient Air Quality Standards

	Rule 62-204.260
	Prevention of Significant Deterioration Increments

	Rule 62-204.360
	Designation of Prevention of Significant Deterioration Areas

	Rule 62-204.800
	Federal Regulations Adopted by Reference

	Rule 62-210.300
	Permits Required

	Rule 62-210.350
	Public Notice and Comments

	Rule 62-210.370
	Reports

	Rule 62-210.550
	Stack Height Policy

	Rule 62-210.650
	Circumvention

	Rule 62-210.700
	Excess Emissions

	Rule 62-210.900
	Forms and Instructions

	Rule 62-212.300
	General Preconstruction Review Requirements

	Rule 62-212.400
	Prevention of Significant Deterioration

	Chapter 62-213
	Operation Permits for Major Sources of Air Pollution

	Rule 62-296.320 
	General Pollutant Emission Limiting Standards

	Rule 62-297.310
	General Test Requirements

	Rule 62-297.401
	Compliance Test Methods

	Rule 62-297.570
	Test Reports

	Rule 62-297.520
	EPA Continuous Monitor Performance Specifications

	Rule 62-297.701
	Portland Cement Plants


B. Federal Regulations

This project is also subject to certain applicable federal provisions regarding air quality as established by the EPA in the Code of Federal Regulations (CFR) and summarized below.

Federal Regulations Applicable to Portland Cement Plants.

	40 CFR 50
	National Primary and Secondary Ambient Air Quality Standards

	40 CFR 60, Subpart A
	General Provisions

	40 CFR 60, Subpart F
	Standards of Performance for Portland Cement Plants

	40 CFR 60, Subpart Y
	Standards of Performance for Coal Preparation Plants

	40 CFR 60, Subpart OOO
	Standards of Performance for Nonmetallic Mineral Processing Plants

	40 CFR 63, Subpart A
	General Provisions

	40 CFR 63, Subpart LLL
	National Emissions Standards for Hazardous Air Pollutants from the Portland Cement Manufacturing Industry – Major Sources


Under the provisions of Subpart LLL (National Emission Standards for Hazardous Air Pollutants from the Portland Cement Manufacturing Industry), if a source plans to undertake a change in operations that may adversely affect compliance with an applicable D/F or PM standard, the source must notify the Administrator and conduct a performance test in accordance with the subpart.  
The Department recognizes a change that would adversely affect compliance with an applicable D/F or PM standard as a “significant” change in operations.  A significant change includes but is not limited to the following:  a physical or chemical change in the kiln feed material or fuel from that which was used in the most recent compliant performance test; the use of a raw material not previously used; a change in the percentage of a raw material employed in the mix design; a change in the Loss on Ignition (“LOI”) of the fly ash; a change in the use of non-beneficiated fly ash or beneficiated fly ash; an increase in the levels of total chlorine/chloride or total hydrocarbons in kiln feed materials or fuels above those levels where compliance has been demonstrated through performance testing; changes in the exhaust gas cooling system including the addition, deletion or movement of dampers; and changes to the combustion system or its operation.  Use of a particular feed mix, fuel, or cooling system configuration for which compliance with the D/F and PM emission limits has previously been demonstrated, shall not be considered a significant change.  
PSD Applicability
The Department regulates major air pollution sources in accordance with Florida’s Prevention of Significant Deterioration (PSD) program, as described in Rule 62-212.400, F.A.C.  A PSD review is only required in areas that are currently in attainment with the National Ambient Air Quality Standard (AAQS) for a given pollutant or areas designated as “unclassifiable” for the pollutant.  A new facility is considered “major” with respect to PSD if the facility emits or has the potential to emit:

· 250 tons per year or more of any regulated air pollutant; or

· 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the 28 Major Facility Categories; or

· 5 tons per year of lead.

For new PSD-major facilities and modifications to existing PSD-major sources, each regulated pollutant is reviewed for PSD applicability based on emissions thresholds known as the Significant Emission Rates (SERs) identified in Rule 62-210.200(243), F.A.C.  Each pollutant exceeding the respective SER is considered “significant” and the applicant must employ the Best Available Control Technology (BACT) to minimize emissions, and evaluate the air quality impacts.  Although a facility may be considered a “major stationary source” with respect to PSD because of only one regulated pollutant, it is required to implement BACT for each “PSD-significant” pollutant.  
III. Department review
A. Burner Technology and Kiln Firing Systems

Direct Firing 

In a direct firing system the coal is fed directly to the kiln through a mono-channel burner from the pulverizer, with no intermediate storage area.  This means that all of the cool, moist air used to “sweep” the coal from the coal mill is introduced into the kiln with the fuel.  In other words, the amount of primary air being fed into the combustion zone with the fuel is the amount of air needed to move coal through the conveyance system, not the amount of air needed for optimum flame production.
  According to the application, the extra axial momentum caused by the additional primary air also leads to entrainment of secondary air, which theoretically causes greater thermal NOX formation.  The mono-channel burner is basically a single pipe through which the air and fuel are channeled for combustion.  This configuration lacks any flame shaping flexibility, making adjustments for fuel type and quality impossible.

Indirect Firing 

An indirect firing system includes a buffer silo for intermediate storage of the pulverized coal, from which the “sweep” air has been separated before introduction into the kiln through the injector nozzle of the burner.  A schematic of a Pillard indirect firing system with components identified are shown in the Figure below. 
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1) Baghouse filter

[image: image24.emf]2) Extraction Fan

3) Buffer silo for pulverized coal

4) Pulverized coal dosing/weighing device

5) Pulverized coal injector/mixer

6) Fan booster

7) Transmission circuit
Figure 3.  Components of Indirect Firing System

The indirect system, utilizes a low amount of the cool, moist primary air from the coal mill to convey pulverized coal and a controlled amount of air into the kiln firing zone through a multi-channel burner.  This allows greater use of hot secondary air from the clinker cooler and kiln hood.  The result is more efficient energy use, and in theory less pollution generation.  The multi-channel design offers greater flexibility in the manner in which the fuel and air are mixed, and in possible flame shapes and lengths (Refer to Figure 4. below).  Such burners are often designated as Low NOX burners depending on the way they are employed.  

[image: image6.emf]
[image: image7.emf]
[image: image8.emf]


Flame Shape Comparison
Multi-Channel Nozzle 

Burner in Operation at a Cement Plant
Figure 4.  Pillard Rotoflam® Burner
Semi-Direct Firing 

A semi-direct firing system offers some of the advantages of the direct firing system with less capital and maintenance costs, and without the potential risks related to the intermediate pulverized fuel storage.
  The semi-direct system must still utilize all of the “sweep” air from the coal mill.  However, the air and coal are separated in a cyclone prior to introduction to the burner, so that the coal and air can be delivered to different channels of a multi-channel burner in a more controlled manner.  The ability to utilize the multi-channel burner is a definite advantage, but because the “sweep” air is still exclusively used, the full benefits cannot be realized.  None of the “sweep” air is being replaced with the warmer, dry air from the clinker cooler as with the indirect firing system, and all of the “sweep” air must be injected as either primary or secondary air.

The applicant, although committed to the change to indirect firing systems on Kilns 1 and 2, has not made the final decision as to the burner manufacturer.  Regardless of the manufacturer, the technology and principles of operation are the same.  CEMEX may either keep the currently installed Pillard Rotoflam® burners, or replace these with the F.L. Smidth Duoflex® burners pursuant to this permit.
Effect of Indirect Firing on Emissions

According to the applicant, the only increase in emissions as a result of the indirect firing system will be the increase in PM/PM10 emissions resulting from the new coal handling components of the system.  Emissions of NOX may actually decrease.  Particulate emissions from the new components will be controlled by fabric filter baghouses.  The potential PM/PM10 emissions for the indirect firing system are estimated by the applicant to be 16.82 and 11.77 tons per year (TPY) respectively.  Emission rates and design details for the new baghouses are listed in the table below.
The applicant claims that increases in emissions of CO, SO2, and VOCs are not likely to occur as a direct result of the installation of indirect firing systems.  The Department agrees that, in general, emission increases should not occur as a result of such firing system conversions if all other factors remain equal.

Table 1.  Potential PM/PM10 Emissions Resulting From Indirect Firing System

	EU ID
	Baghouse Location
	Flow Rate (dscfm)
	PM Emission Factor (grains/scf)
	PM Emissions (TPY)
	PM10 Emission Factor (grains/scf)
	PM10 Emissions (TPY)

	PS-01
	#1 Coal Mill
	21,200
	0.01
	7.63
	0.007
	5.34

	PS-02
	#2 Coal Mill
	21,200
	0.01
	7.63
	0.007
	5.34

	PS-03
	#1 FK Pump
	360
	0.01
	0.13
	0.007
	0.09

	PS-04
	#2 FK Pump
	360
	0.01
	0.13
	0.007
	0.09

	PS-05
	#1 Coal Meal Bin
	1,800
	0.01
	0.65
	0.007
	0.45

	PS-06
	#2 Coal Meal Bin
	1,800
	0.01
	0.65
	0.007
	0.45

	Total
	
	
	
	16.82
	
	11.76


Emissions of SO2 and VOCs are largely controlled by raw material selection.  An increase in CO emissions is more likely to occur as a result in a change at the exit end of the kiln resulting in insufficient amounts of excess air required for carbon burnout, or use of high loss on ignition (LOI) fly ash as a raw material.  The Department does not necessarily agree that lower NOX emissions will occur due to the new firing system, but concludes that NOX emissions will decrease in consideration of the SNCR project as discussed below.
B. Selective Non-Catalytic Reduction
Applicant Request

CEMEX requested an after-the-fact air construction permit to install Selective Non-Catalytic Reduction (SNCR) systems on Kilns 1 and 2 to reduce NOX emissions in conjunction with the change to indirect firing.  In order to avoid PSD review under project 018, the applicant requested an emissions limit of 1.21 lb per ton of preheater feed (equivalent to approximately 2.0 lb/ton of clinker) on each kiln.  Note that the State Rules in effect at the time this application was received relied on past actual to future potential emissions to determine PSD applicability.  The application also includes a maximum annual preheater feed rate of 1,300,000 TPY.  
The SNCR system consists of a storage tank, piping, pumps, injection nozzles, and a control system.  The CEMEX systems have four injection nozzles on each kiln:  three in the riser duct and one at the kiln inlet.  According to the applicant, “there is sufficient ammonia delivery capability using only the single kiln inlet injector to stay within the requested NOX emission limit of 2.0 lb/ton of clinker”.  The following diagram illustrates the typical equipment needed for permanent ammonia (NH3) solution storage and piping at a power plant.  Cement plant requirements are similar.  
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Figure 5.  Diagram of Typical SNCR Ammonia Storage and Piping/Pumping System

CEMEX Preheater/Kiln Configuration and NOX Formation
CEMEX kilns 1 and 2 are of the preheater design in which all of the fuel is typically fired in the kiln burner at the exit end of the kiln.  Similar to other designs, the raw meal is continuously weighed on feed scales and introduced at the top of the preheater tower.  As it falls through the preheater it is contacted and progressively heated by exhaust gases from the kiln.  The calcined materials make their way down the kiln where they are further heated and transformed into nodules of clinker.  
The graph below shows the gas and material temperature profiles throughout pyroprocessing.  Raw materials flow from left to right while exhaust gases flow counter currently.  Very high material temperatures and even greater gas temperatures must be attained within an oxidizing environment to transform the calcined material to clinker.  Because of this, there is a high potential for thermal NOX formation (even with the use of low NOX burners and indirect firing systems).  
The NOX-containing exhaust gas leaving the sintering portion of the kiln is characterized by excess air and high temperature.  Calcination of limestone occurs at approximately 900 degrees Celsius ((C) and liberates carbon dioxide to produce lime according to the following endothermic reaction:
Equation 1.  
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In preheater kilns, like the ones at CEMEX, all calcination of the limestone takes place somewhere between the lower end of the preheater tower and just inside the kiln entrance.  The calcination reaction rapidly cools the kiln exhaust gas and tends to limit the temperature of exhaust gases in and around the kiln entrance to temperatures less than 900 (C.  
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Figure 6.  Kiln Exhaust Gas and Materials Pyroprocessing Thermal Profiles
With other kiln designs, such as staged combustion utilizing a calciner (SCC), much of the fuel can be combusted in the calciner at the lower “calcination” temperature atmosphere so there is less potential for thermal NOX formation in the kiln.  In addition, fuel, air, and raw materials can be sequenced within the calciner in such a manner that some of the thermal NOX coming from the kiln is actually destroyed, and fuel NOX formation within the calciner can be limited.  
In the preheater design, because all of the fuel is introduced at the kiln burner, there is no opportunity for lowering thermal NOX production through staged combustion, and pre-calcination of the raw materials.  
Mechanisms of Selective Non-Catalytic Reduction (SNCR)
Selective non-catalytic reduction can be utilized to destroy NOX within the preheater tower.  NH3 in the form of ammonia water or urea is injected at a point in the process characterized by a suitable temperature window between 850 and 1050 (C depending on residence time, turbulence, oxygen content, and a number of other factors specific to the given gas stream.  Note that the “calcination” temperature discussed above neatly falls within this temperature window.  SNCR destroys NOX by a two-step process as follows:

Equation 2.  Ammonia reacts with available hydroxyl radicals to form amine radicals and water per the following theoretical equation:
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Equation 3.  Amine radicals combine with nitrogen oxides to form nitrogen and water.
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Equation 4.  The two steps are typically expressed as a single “global reaction”.
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The simplified equation does not convey the kinetics.  But it suggests that, theoretically, SNCR will function best in an oxidizing atmosphere.  

Equation 5.  In a reducing atmosphere, CO competes with ammonia for available OH radicals.
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The necessary temperature window for a preheater design kiln exists between the lower part of the preheater and just before the sintering zone.  In selecting a level (or levels) for ammonia injection there must be some optimization of temperature and oxygen.  For this type of kiln, it is practicable to inject reagent only into the riser duct/lower preheater.
SNCR Experience in Florida
There has been a lot of experience with SNCR at European cement plants.  In recent years, there have been numerous tests and some permanent installations of SNCR at cement kilns in North America.  

In November 2004, tests were conducted at the Suwannee American Cement preheater/calciner to assess the viability of SNCR.  The following figure shows some of the equipment and test points for the test program designed by Polysius.  Not shown is the metering system or the additional continuous emission monitoring equipment.  Suwannee American Cement received a permit for permanent authorization of SNCR for this kiln in March 2005.
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Figure 7.  Aqueous Ammonia Supply Truck, Compressed Air, One of Four Ports, an Injector
In the fall of 2004 the Department authorized tests to assess the viability of SNCR in controlling NOX emissions produced in the preheater/calciner kiln at Florida Rock Industries in Newberry, Florida.  These tests were conducted by Polysius during the period December 6-11, 2004.  The summary report is available at:  www.dep.state.fl.us/Air/permitting/construction/flrock.htm  
The Department reviewed the report and summarized the performance of the SNCR system in the graphs shown in the figure below.  The graph on the left hand side represents the performance of the SNCR system while burning tires and maintaining mildly reducing or mildly oxidizing conditions in the calciner.  
[image: image20.emf]Figure 12.  Results of SNCR Tests at FRI With Tires
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[image: image21.emf]Figure 13.  Results of SNCR Tests at FRI, Oxidizing Conditions
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Figure 8.  NOX Emissions (middle lines) vs. Molar Ratio (lower lines) during Testing at FRI. 

The Department issued a final permit for a permanent SNCR installation at the existing Florida Rock Kiln No. 1 in October 2006.

In 2005, CEMEX and F.L. Smidth also successfully tested SNCR systems at the Balcones preheater kiln in New Braunfels, Texas.  CEMEX installed the SNCR systems at the Brooksville, Florida kilns in early 2005 for which the present approval has been requested.  
All of the tests and permanent installation data suggest that emissions less than 2.0 lb NOX/ton clinker can be achieved at existing kilns with molar ratios substantially less than unity.  The key point is that the target emission rate can be met with relatively low NH3 usage.  This insures minimal CO increase or NH3 slip.  
C. PSD Applicability for the Project

The proposed indirect firing system includes the installation of six new baghouses and a resulting overall increase in emissions of particulate matter.  Included in the current information submitted by the applicant are calculations of base-line actual emissions of CO, NOX, PM/PM10, SO2, and VOC for each kiln based on a representative 2-year production period, and an emission factor derived from the average of 5 annual stack tests.  An applicability analysis, comparing baseline actual to projected actual emissions, was carried out by the applicant based on a 10 percent future demand increase.  The applicant proposes that future actual emissions will not reach significant levels, therefore will not trigger PSD review for any pollutant as a result of the indirect firing systems.  
Table 2 below represents the Department’s comparison of baseline actual emissions from Kilns 1 and 2, to projected actual emissions from the indirect firing project (including emissions from the existing kilns and the new coal conveying emissions points) for CO, PM/PM10, SO2, and VOC.  
Table 2.  Department’s Comparison of Baseline Actual to Projected Actual Emissions.
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(Yes/No)

CO

Kiln No. 1 788.0 597 597.0 0.0

Kiln No. 2 788.0 591.3 591.3 0.0

Total 1576.0 1188.3 1188.3 0.0 100.0 No

PM

Kiln No. 1 118.0 33 33.0 0.0

Kiln No. 2 118.0 17.4 17.4 0.0

Coal Mills 16.8 16.8 16.8

Total 252.8 50.4 67.2 16.8 25.0 No

PM

10

Kiln No. 1

118.0 33 33.0 0.0

Kiln No. 2 118.0 17.4 17.4 0.0

Coal Mills 11.8 11.8 11.8

Total 247.8 50.4 62.2 11.8 15.0 No

SO

2

Kiln No. 1

66.0 5 5.0 0.0

Kiln No. 2 66.0 4.8 4.8 0.0

Total 132.0 9.8 9.8 0.0 40.0 No

VOC

Kiln No. 1 59.0 43.4 0.0 0.0

Kiln No. 2 59.0 49 0.0 0.0

Total 118.0 92.4 92.4 0.0 40.0 No

a  Based on current permitted emission limits and/or maximum preheater feed rate.

b Based on emission factors derived from average of five annual stack tests, 

   and preheater feed rates from 1999 and 2000.


According to CEMEX’s previous application (including after-the-fact installation of SNCR and a semi-direct firing system) the acceptance of a lower NOX emissions limit of 1.21 lb/ton of preheater feed, and a maximum preheater feed rate of 1,300,000 TPY on both kilns would result in emissions increases below the significant emissions rate that would trigger PSD.  The SNCR and semi-direct projects were submitted (and actually completed) prior to the effective date of the New Source Review Reform rules.  Therefore the comparison of past actual to future potential emissions is appropriate for determining PSD applicability for this pollutant.  As seen in the table below, past actual emissions were compared to future potential emissions for NOX (as presented in the previous application) using the requested limits of 1.21 lbs per ton of preheater feed associated with installation of the SNCR system, and the proposed maximum annual preheater feed rate limit.  Based on these comparisons and the proposed emission limits, the Department agrees that the project is not subject to PSD preconstruction review for NOX.
Table 3.  Department’s Comparison of Past Actual to Potential Emissions.
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Kiln No. 1

1202.0 715 786.5 71.5

Kiln No. 2 1130.0 819.5 786.5 -33.0
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D. Conclusions
A burner change-out required for semi-firing has already been accomplished.  The increased emissions of NOX have been mitigated by an SNCR system, and PSD has been avoided.  The burner change-outs and the SNCR installations systems are being approved in this permitting action together with the further conversion of the semi-direct firing system to an indirect firing system.
Indirect Firing Project

The indirect firing system conversion was assessed under the new definition of Projected Actual Emissions given in 62-210.200 as “The maximum annual rate, in tons per year, at which an existing emissions unit is projected to emit a PSD pollutant in any one of the five years following the date the unit resumes regular operation after the project,…” and ten years following the project under certain circumstances.  
When the Department issues a construction permit which avoids the requirements of PSD review based on projected actual emissions, the permittee will be required to monitor and report annual emissions for a five or ten year period, depending on the circumstances.  If the projected actual emissions are exceeded, the PSD requirements apply as if construction of the modification had never commenced.  

Because the indirect firing system is considered a change in the method of operation, and PSD (non) applicability for CO, PM/PM10, SO2, and VOC has been based on projected actual emissions, the permit will require specific monitoring of future actual emissions for comparison to baseline actual emissions for a period of five years for those pollutants.  Specific PM/PM10 limits, baghouse design criteria based on potential emissions calculations submitted by the applicant, and operation and maintenance plans for each baghouse will also be requirements of the permit.
Prior Installation of Semi-Direct Firing System & SNCR
The Department has concluded that the pre-installed SNCR system on Kilns 1 and 2 will not cause a significant increase in NOX emissions if operated in accordance with the attached conditions.  Therefore, the projects will not trigger PSD or require a BACT determination.  
The final permit will include the requested limits of 1.21 pounds of NOX per ton of preheater feed for both kilns.  A maximum annual preheater feed rate of 1,300,000 TPY for each kiln will also be added.  The recently certified NOX CEMS will become the required method of compliance.
Because SO2 emissions are minimal from cement kilns in Florida, very little particulate matter can be formed by reaction with excess NH3 emissions (slip).  Although there is no reason to inject as much NH3 as it takes to react with all NOX, the Department will limit the maximum NH3 injection rate to that level, at a molar ratio of 1.0.  This equates to approximately 139 pounds per hour of ammonia (as 100% ammonia) assuming pretreatment emissions of 4.0 lb/ton of clinker.  According to the applicant, for a reduction from 4.0 to 2.0 lb/ton of clinker, the required molar ratio is in the range of 0.6-0.7.  The actual ammonia delivered to the plant will be a 19 percent aqueous ammonia solution according to the application.

E. Additional Comments

The Department’s determination 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.  Ultimately, it is the Department that interprets its own regulations and opinions.  
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