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1. GENERAL PROJECT INFORMATION 

Facility Description and Location 

The applicant, CEMEX, operates an existing portland cement plant with two portland cement lines (Lines 1  

and 2).  These include: two Polysius GEPOL preheater kilns (Kilns 1 and 2); two clinker coolers and associated 

raw mills; finish mills; cement and clinker handling equipment; coal handling equipment; silos; and air pollution 

control devices.  The nominal capacity of each kiln is 780,000 tons per year (TPY) of clinker.   

The Standard Industrial Classification (SIC) code for this type of plant is SIC No. 3241.  The facility is located 

at the existing plant which is located on highway 98, northwest of Brooksville, in Hernando County, Florida.  

The UTM coordinates are Zone 17, 357.47 km East, and 3169 km North. 

The following figure shows the location of the facility, the nearby Chassahowitzka National Wildlife Refuge 

(NWR) and an aerial photograph of the facility. 

  ` 

Figure 1. Location of CEMEX Brooksville Cement Plant, Chassahowitzka NWR, Aerial Photo 

The Kiln 1 stack reference point is less than 15 kilometers east from the Chassahowitzka NWR that is the nearest 

Class I Area potentially affected by the existing facility.  A picture of Kiln No. 1, along with the associated 

preheater tower and raw meal homogenizing silo can be seen in Figure 2.  Kiln No. 1 and Cooler No. 1 exhaust 

through separate stacks. 

  

Figure 2.  Preheater Kiln 1 and Homogenizing Silo.  Top of Preheater for Kiln 2 in Background.

CEMEX ● 
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Limestone rock is mined at a quarry as shown below.  In Florida, the top layers (overburden) are removed and 

the limestone is usually mined under the water line.  The rock is crushed in one or two stages to the size of 

gravel.  It is transported by conveyor to the cement plant material storage building (MSB) where it is stored with 

other raw materials to await further processing.  The secondary crusher, if needed, is typically located near the 

cement plant rather than at the quarry.  Photographs of the primary and secondary crushers at the CEMEX 

Brooksville Plant are shown in the figure below.  Depending on local characteristics, the overburden is often 

used to provide some of the sand and clay needed in the process. 

   

Figure 3.  Quarrying, Crushing, and Storage.   Photographs of Primary and Secondary Crusher 

The following diagram represents the key components of a typical cement plant and steps involved in making 

Portland cement.  Quarrying and solid fuel grinding are not shown in the figure. 

 
 

1. Raw Material Storage  

2. Grinding (Raw Mill) 

3. Blending, Feed 

4. Preheater 

5. Rotary Kiln 

6. Clinker Cooler and Storage  

7. Additions (e.g. Gypsum) 

8. Cement Grinding (Finish Mills) 

9. Bulk Storage & Loadout 

Figure 4.  Components, Key Operations of a Cement Plant 

An excellent virtual tour of a cement plant is available at the Portland Cement Association website:    

www.cement.org/basics/images/flashtour.html 

The Kiln 1 process is limited to 150 tons dry preheater feed per hour (30 day average) with a maximum of 165 

tons preheater feed in any given hour.  The kiln is 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 (WTDF) at a rate up to 20 percent 

of the total heat input. 

Regulatory Categories 

This project is subject to the applicable environmental laws in Section 403 of the Florida Statutes (F.S.).  The 

Florida Statutes authorize the Department of Environmental Protection (Department) to establish rules regarding 

air quality in the Florida Administrative Code (F.A.C.).  The facility is classified according to the following 

major regulatory categories. 

• The facility is a major source of hazardous air pollutants (HAP). 
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• 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 213, F.A.C. 

• The facility is a major stationary source pursuant to Rule 62-212.400, F.A.C. for the Prevention of 

Significant Deterioration (PSD) of Air Quality. 

• The facility operates BART-eligible units subject to Rule 62-296.340, F.A.C. 

Project Description 

CEMEX submitted an application to satisfy the requirements of Rule 62-296.340 (BART), F.A.C., which 

addresses the certain BART-eligible emissions units as detailed in Table 1.  This Technical Evaluation and 

Preliminary Determination details the project, provides the top-down BART analysis, and identifies the 

preliminary BART determinations. 

Table 1.  Line 1 Emission Units Subject to BART 

EU No. Emission Unit Description 

002 No.1 Kiln Feed System (Baghouse D-31) – Pyroprocessing/Raw Mill System 

003 Cement Kiln No. 1 (Baghouse E-55) – Pyroprocessing/Raw Mill System 

004  Cement Plant Clinker Cooler No. 1 (Baghouse F-18) – Clinker Handling System 

005 Finish Mills No. 1 and No. 2 with two dust collectors (Baghouse G-23) – Finish Mill System 

006 Clinker Storage Silo Nos. 1 & 2 (Baghouse F-31) – Clinker Handling System 

Baghouse No. F-17 of Kiln No.1 Blending Silo No. 1 – Cement Products is not BART-eligible 
008 

Baghouse No. E-36 of Kiln No 1. Blending Silo No. 2 – Cement Products is BART-eligible 

009 Cement Plant STG Silos Dust Unit (Baghouse H-3) – Cement Products 

011 Raw Material Storage Silos & Feed System (Baghouses C-11, C-11A) 

Processing Schedule 

February 1, 2007:  Department received the BART application for an air pollution construction permit. 

March 1 and August 2, 2007 :  Department requested additional information. 

July 3 and September 5, 2007:  Department received additional information; application complete.  

December 3, 2007:  Applicant waived the 90 day processing clock until December 17, 2007. 

2. APPLICABLE BART REGULATIONS 

Regulatory Authority 

This project is subject to the applicable regulatory requirements in the following Chapters of the F.A.C.:  62-4 

(Permitting Requirements); 62-204 (Ambient Air Quality Requirements, PSD Increments, and Federal 

Regulations Adopted by Reference); 62-210 (Permits Required, Public Notice, Reports, Stack Height Policy, 

Circumvention, Excess Emissions, and Forms); 62-212 (Preconstruction Review, PSD Review and BACT, and 

Non-attainment Area Review and LAER); 62-296 (Emission Limiting Standards); and 62-297 (Test Methods 

and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures).  It is also subject 

to the applicable provisions in Title 40 of the Code of Federal Regulations (CFR) as adopted in Chapter 62-204 

and 62-296, F.A.C. 
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Specifically, this project is subject to Rule 62-296.340 (BART), F.A.C. for determining and applying the Best 

Available Retrofit Technology for each BART-eligible source as defined in 40 CFR 51.301.  The Department 

previously identified all BART-eligible sources through a series of notifications, workshops, and rule making 

efforts.  The state rule implements the federal provisions of Appendix Y in 40 CFR Part 51, “Guidelines for 

BART Determinations Under the Regional Haze Rule”.   

Affected Pollutants 

In accordance with Appendix Y in 40 CFR 51, the affected visibility-impairing pollutants include the following:  

nitrogen oxides (NOX), particulate matter (PM), and sulfur dioxide (SO2).  Although ammoniated nitrates and 

sulfates are among the key species contributing to regional haze, BART does not directly address or require a 

review of ammonia (NH3) as a visibility-impairing pollutant. 

With respect to particulate emissions, Rule 62-210.200, F.A.C. defines PM as, “… all finely divided solid or 

liquid material, other than uncombined water, emitted to the atmosphere as measured by applicable reference 

methods, or an equivalent or alternative method …”  PM with an aerodynamic diameter less than or equal to a 

nominal 10 micrometers is defined as PM10 and PM with an aerodynamic diameter less than or equal to a 

nominal 2.5 micrometers is defined as PM2.5.  Emissions of PM, PM10 and PM2.5 are all regulated pollutants.  

For the existing emissions units and air pollution control equipment, the control strategy specified in the BART 

determinations directly reduces PM emissions, which serves as a surrogate to also reduce PM10 and PM2.5 

emissions. 

BART Definition 

Pursuant to 40 CFR 51.301, Best Available Retrofit Technology (BART) means, “… an emission limitation 

based on the degree of reduction achievable through the application of the best system of continuous emission 

reduction for each pollutant which is emitted by ... [a BART-eligible source].  The emission limitation must be 

established, on a case-by case basis, taking into consideration the technology available, the costs of compliance, 

the energy and non-air quality environmental impacts of compliance, any pollution control equipment in use or 

in existence at the source, the remaining useful life of the source, and the degree of improvement in visibility 

which may reasonably be anticipated to result from the use of such technology.”  In accordance with Rule  

62-296.340(3), F.A.C., the Department shall determine BART for each affected source in an air construction 

permit. 

Relevant Rules, Permits, and Determinations 

The focus of BART relates to emissions of PM, SO2 and NOX.  Following are some of the key historical rules, 

permits, and determinations affecting Line 1 (i.e. Kiln No. 1, Cooler No. 1 that are clearly relevant in making a 

BART determination at this time for Line No. 1 and certain associated units as detailed in Table 2). 

• The rating of Kiln 1 was 120 tons per hour (TPH) of dry kiln feed.  Dry kiln feed is not directly measured.  

The rating is equivalent to approximately 132 TPH of kiln preheater feed (kilnph feed).  Kiln 1 exhausted 

through a 14 compartment baghouse system with separate vents but no stack.  Cooler 1 had a baghouse 

system and stack. 

• PM limitations of 0.3 and 0.1 pounds per ton (lb/ton) of dry kiln feed applied to Kiln 1 and Cooler 1 

respectively pursuant to Subpart F.  Visible emissions (VE) limits of 20 and 10 percent opacity to Kiln 1 and 

Cooler 1 respectively.  Compliance was specified by an observer-based methodology (EPA Method 9).  

Continuous opacity monitoring systems (COMS) were also specified.  NOX and SO2 were not limited by 

Subpart F or by Line 1 permits.   

• The Line 2 PSD permit contained a Best Available Control Technology (BACT) determination for NOX.  

The SO2 limit was set much lower than necessary (3 lb/hr) to avoid a PSD review and BACT determination.  

It also set a PM limit for Kiln 2 of 0.2 lb/ton of kiln feed (less than Subpart F) and limited Cooler 2 to the 

NSPS limit of 0.1 lb/ton feed.  A VE limit of 10% opacity was specified for both Kiln 2 and Cooler 2. 
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• During subsequent years, lower PM mass emission limits were set for Kiln 1 and Cooler 1 during several 

reviews to increase production or burn waste fuels such as WTDF and a refined waste oil product known as 

Flolite.  A limit of 15 lb SO2/hr was set for Kiln 1 to avoid PSD applicability.  NOX was not limited.  Two 

baghouse compartments and a stack were added to Kiln 1. 

• In 1997, the Department issued permit No. 0530010-002-AC (PSD-FL-233) pursuant to PSD allowing 

process increases from Lines 1 and 2 to 165 TPH of kilnph feed.  BACT determinations were included for 

PM, SO2 and NOX from Kiln 1 and PM from Cooler 1.   

• Continuous emissions monitoring systems (CEMS) were not required and standard annual EPA stack testing 

methods were specified to demonstrate compliance for SO2 and NOX.  The VE limit for Kiln 1 was 20% 

opacity whereas the VE limit for the nearly identical Kiln 2 remained at 10% opacity.   

• In June 1999 the U.S. Environmental Protection Agency issued 40 CFR 63, Subpart LLL - National 

Emission Standards for Hazardous Air Pollutants From the Portland Cement Manufacturing Industry 

(Subpart LLL).  Subpart LLL (implemented June 2002) imposed no substantial changes to the PM and VE 

requirements for Kiln No. 1 and Cooler No. 1.  It did not address SO2 or NOX emissions. 

• In December 2006 (after the BART baseline years), the Department issued after-the-fact permit No. 

0530010-026-AC that authorized conversion of the kiln to indirect firing (IF), installation of ammonia 

(NH3)-based selective non-catalytic reduction systems (SNCR) and a low NOX burner (LNB) on Kilns 1  

and 2.  A NOX limit of 1.21 lb/ton kilnph feed (less than the earlier BACT determination) was specified on a 

30-day basis with compliance by CEMS) to avoid triggering PSD and a BACT determination.   

• In August 2007 (after the BART baseline years), the Department issued draft permit No. 0530010-018-AC 

to decrease the emission limits from Finish Mills 1 and 2 from 18 lb PM/hr each to 9 lb/hr each.   

BART Analysis Procedure 

There are five basic steps in the case-by-case BART analysis: 

Step 1. Identify all available retrofit control technologies.  A comprehensive list of available technologies for 

analysis must be identified that includes the most stringent option and a reasonable set of available 

options.  It is not necessary to list all permutations of available control levels that exist for a given 

technology.  The list is complete if it includes the maximum level of control each technology is capable 

of achieving.   

Step 2. Eliminate technically infeasible options.  Control technologies are technically feasible if either (1) they 

have been installed and operated successfully for the type of source under review under similar 

conditions, or (2) the technology could be applied to the source under review.  “Availability” and 

“applicability” are two key concepts in determining whether a technology could be applied.  A 

technology is considered “available” if the source owner may obtain it through commercial channels, or 

it is otherwise available within the common sense meaning of the term.  An available technology is 

“applicable” if it can reasonably be installed and operated on the source type under consideration.  A 

technology that is available and applicable is technically feasible.   

Step 3. Evaluate control effectiveness of remaining control technologies.  There are two key issues in this 

process, including (1) expressing the degree of control in consistent terms to ensure an “apples-to-

apples” comparison of emissions performance levels among options, and (2) giving appropriate 

treatment and consideration of control techniques that can operate over a wide range of emission 

performance levels. 

Step 4. Evaluate the impacts and document the results.  The evaluation will consider the costs of compliance, 

energy impacts, non-air quality environmental impacts, and remaining useful life. 

Step 5. Evaluate visibility impacts.  Use CALPUFF or other appropriate dispersion model to determine the 

visibility improvement expected at a Class I area from the potential BART control technology applied to 
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the source.  Note that if the most stringent BART control option available is selected, it is not necessary 

to conduct an air quality modeling analysis for the purpose of determining its visibility impacts. 

BART Determination:  In making a final BART determination, the following will be considered:  (1) technically 

feasible options; (2) the average and incremental costs of each option; (3) the energy and non-air quality 

environmental impacts of each option; (4) the remaining useful life; and (5) the modeled visibility impacts.  A 

justification for selecting a technology as the “best” level of control must be provided and include an 

explanation of these factors that led to the BART determination.  When a BART determination is made for two 

regulated pollutants on the same source, if the result is two different BART technologies that do not work well 

together, it may be reasonable to substitute a different technology or combination of technologies.   

Summary of Applicant’s Initial Modeling Analysis 

The CEMEX Brooksville BART modeling analysis methodology followed the VISTAS (Visibility 

Improvement State and Tribal Association of the Southeast) common air modeling protocol, Version 3.2.  The 

BART-eligible emission units for CEMEX are subject to a visibility impairment analysis as dictated by the 

modeling protocol.  The analysis includes visibility impairment at all PSD Class I areas within 300 km of the 

CEMEX Brooksville facility.  These Class I areas are the Chassahowitzka National Wildlife Refuge (CNWR), 

the Okefenokee National Wildlife Refuge (ONWR) and the St. Marks National Wildlife Refuge (SNWR).  

These Class I areas are 10, 245 and 230 kilometers (km) away from CEMEX respectively.   

The CALPUFF modeling system (CALPUFF Version 5.756) was used to predict the maximum visibility 

impairment.  The Department provided the applicant with 4-km “CALPUFF-ready” CALMET meteorological 

data for the period 2001-2003.  Class I receptor locations were obtained from the National Park Service (NPS) 

and a Lambert Conformal Conic (LCC) coordinate system was used.  Modeling results are based on the 8
th
 

highest 24-hour average impairment value in one year, for 3 years. 

The applicant performed initial modeling to determine whether the CEMEX Brooksville facility contributes to 

visibility impairment.  Modeled concentrations were then compared to the visibility impairment threshold of 0.5 

deciviews (dv), based on the final BART rule 70 FR 39118.  A dv is a standard visibility index.  The 

Interagency Monitoring of Protected Visual Environments (IMPROVE) states that the dv scale is linear to 

humanly-perceived changes in visual air quality. A dv near zero is considered a “pristine” atmosphere and a dv 

increase with visibility impairment. This initial analysis concluded that the CEMEX Brooksville facility 

contributes to visibility impairment at the CNWR only and therefore, all BART-eligible sources are subject to a 

BART determination analysis for the CNWR.  

The BART-eligible sources for the CEMEX Brooksville facility are listed in Table 2 below.  The existing 

BART-eligible sources modeled emission rates for PM/PM10, SO2, and sulfuric acid mist (H2SO4) were 

determined from either stack test data or permit limits to reflect the maximum 24-hour average normal operation 

for the most recent 3 to 5 years.  NOX emission rates were determined by the maximum 24-hour concentrations 

for the most recent 3 to 5 years, not taking into account a recently permitted limit of 1.21 lb/ton of kilnph feed.  

The maximum visibility impact of the existing BART-eligible sources, prior to any proposed BART control 

technologies, is 1.457dv.  The total number days above the visibility impairment threshold for the nearby 

CNWR are shown in Table 2 below. 

Table 2. CEMEX Brooksville Visibility Impact to CNWR from all BART-Eligible Units Combined Prior 

to BART Controls 

Percent Contribution to 8
th
 Highest Visibility Impacts (dv) 

Year Deciviews Days Above Visibility Threshold 

2001 1.457 93 

2002 1.341 123 

2003 1.354 96 
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The applicant proposed that the current BART-eligible sources “represent the most stringent available 

technologies” and therefore the current controls represent BART.  The basis was primarily the 1997 BACT 

determinations on Kiln 1 and Cooler 1 as well as use of baghouses on the other BART-eligible sources.  

Additionally, the applicant took credit for the visibility reductions from the December 2006 SNCR permit that 

further reduced NOX emissions and from the pending permit that will reduce PM emissions from Finish Mills  

1 and 2. 

The results of the post-BART visibility analysis are detailed in subsequent sections.  

3. BART-ELIGIBLE UNIT DESCRIPTION 

This section provides the control technology review and BART determination for the emissions units identified 

by the applicant and shown in Table 1 (repeated below).  In the case of EU 008, only one emission point 

requires a BART determination. 

EU No. Emission Unit Description 

002 No.1 Kiln Feed System (Baghouse D-31) – Pyroprocessing/Raw Mill System 

003 Cement Kiln No. 1 (Baghouse E-55) – Pyroprocessing/Raw Mill System 

004  Cement Plant Clinker Cooler No. 1 (Baghouse F-18) – Clinker Handling System 

005 Finish Mills No. 1 and No. 2 with two dust collectors (Baghouse G-23) – Finish Mill System 

006 Clinker Storage Silo Nos. 1 & 2 (Baghouse F-31) – Clinker Handling System 

Baghouse No. F-17 of Kiln No.1 Blending Silo No. 1 – Cement Products is not BART-eligible 
008 

Baghouse No. E-36 of Kiln No 1. Blending Silo No. 2 – Cement Products is BART-eligible 

009 Cement Plant STG Silos Dust Unit (Baghouse H-3) – Cement Products 

011 Raw Material Storage Silos & Feed System (Baghouses C-11, C-11A) 

The Department previously identified all BART-eligible sources through a series of notifications, workshops, 

and rule making efforts.  The list for CEMEX Line 1 included the following emissions units or emissions points 

within an EU as listed in Table 3 that are not actually subject to BART and will not be considered.   

A review by the applicant (confirmed by the Department) of the permitting history revealed that one emissions 

point of EU 008 as well as all of EU 024 and EU 025 were permitted for physical construction after August 7, 

1977.  They were included within the permitting of Line 2 (the non-BART line) or were constructed after Line 2 

to further support both lines.  The original rationale for inclusion in the BART review was that they support Line 

1 and it was assumed they were permitted and constructed with the first line. 

Table 3.  Emission Units/Emissions Points related to Line 1 and Excluded from BART 

EU No. Emission Unit Description 

008 Emission Point:  Baghouse No. F-17 of Kiln No. 1 Blending Silo No. 1 – Cement Products 

024 Raw Materials Pre-Mix Bin with Baghouse (M-2280) 

025 Additive Material Storage Bin with Baghouse (M-1171) 

4. EMISSIONS UNIT 003 – CEMENT KILN NO. 1 – PYROPROCESSING/RAW MILL SYSTEM 

In conducting the BART determination, it will be useful to refer to Table 4 that is a compilation of relevant rule 

and permit based limitations on NOX, SO2 and PM in lb/ton of clinker.  PM values include kiln plus cooler 

emissions.  Values in parentheses denote lb/ton of kilnph feed and are also included for CEMEX Line 1 (and 

several other installations) because the permit limits are actually specified in those terms.   
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Several of the projects (most of which have BACT determinations) specify SNCR and include ammonia (NH3) 

injection limitations to minimize stack VE, PM emissions or other environmental effects of NH3 emissions. 

Table 4.  Emission Limits in various Rules and Recent Permitting Actions in lb/ton of clinker 

Project 
NOX 

(lb/ton) 

SO2 

(lb/ton) 

PM 

(lb/ton) 

40 CFR 60, Subpart F and 40 CFR 63, Subpart LLL No limit No limit ~0.67  (0.40) 

Eastern States Ozone SIP Call 2.8 No limit No limit 

CEMEX Brooksville Kiln 1 BART proposal
 

2.0  (1.2) 0.17  (0.10) 0.46  (0.27) 

CEMEX Brooksville Kiln 1 permits 2.0  (1.2) 0.17  (0.10) 0.46  (0.27) 

CEMEX Brooksville Kiln 3  (2007, withdrawn) 1.50 0.20 0.15 

Drake Cement LLC, AZ  (2006) 1.14/1.95 0.06 0.21 

Ash Grove/Moapa, NV (2007, withdrawn) 1.95 0.42 0.095 

Sumter Cement, Center Hill  (2006) 1.95 0.20 0.15 

American Cement, Sumterville  (2006) 1.95 0.20 0.15 

Suwannee American, Branford Kiln 2  (2006) 1.95 0.20 0.17 

Suwannee American, Branford Kiln 1  (2000, rev. 2005) 2.4 0.20 0.28  (0.17) 

Florida Rock, Newberry  Kiln 2  (2005) 1.95 0.28 0.28 

Florida Rock, Newberry  Kiln 1  ((1996, rev. 2003) 2.45 0.16 0.37  (0.22) 

Rinker/FCS, Brooksville  Kiln 2  (2005) 1.95 0.23 0.20 

Holcim Lee, Missouri  (2004)
 

2.4/1.6 1.26 0.35 

Titan Florida Medley (1999, rev. 2006)
 

2.17 0.50 0.10 

Note:  Values in parentheses denote lb/ton of kilnph feed 

SO2 Control Technology Review for Kiln 1 - EU 003 

The Department conducted a BACT determination for SO2 in 1997 for Kiln No. 1 of 0.10 lb/ton kilnph feed 

(equivalent to 0.17 lb/ton of clinker).  The technology employed and the limits set and achieved are 

approximately the same or more stringent as BACT determinations for new cement kilns in Florida.   

Preliminary SO2 BART Determination 

The Department has determined that 0.17 lb SO2/ton of clinker (equating to 0.10 lb/ton of kilnph feed) on a 24-

hour basis is BART for the CEMEX Brooksville project and has reasonable assurance that this value can be met 

by: use of low sulfur raw materials; inherent self scrubbing of fuel SO2 by alkali species in the burning zone; 

inherent self scrubbing by finely divided lime in the calcination zone; further self scrubbing by moisture and 

finely divided limestone in the raw mill; and ultimate incorporation into the clinker within the kiln. 

Compliance shall be demonstrated by an SO2 continuous emission monitoring system (SO2-CEMS).  The SO2–

CEMS shall be certified pursuant to 40 CFR 60, Appendix B, Performance Specification 2.  Quality assurance 

procedures shall conform to the requirements of 40 CFR 60, Appendix F.  The required RATA tests shall be 

performed using EPA Method 6C in Appendix A of 40 CFR 60.  The SO2 monitor span values shall be set 

appropriately, considering the expected range of emissions and corresponding emission standards. 
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NOX Control Technology Review for Kiln 1 - EU 003 

The Department conducted a BACT determination for NOX in 1997 for Kiln No. 1 of 1.83 lb/ton kilnph feed 

(equivalent to 3.05 lb/ton of clinker) through process and combustion controls.  Since that time the limit was 

lowered to 1.21 lb/ ton kilnph feed (equivalent to 2.0 lb/ton of clinker) through an after-the-fact construction 

permit.  The applicant installed an SNCR system to meet the lower limit.  The SNCR technology employed and 

the most recent limit set are approximately the same as most of the recent BACT determinations for new cement 

kilns in Florida.   

Preliminary NOX BART Determination 

The SNCR technology coupled with a limit of 1.21 lb/ton of feed would seem to meet BACT standards through 

early 2006 (though not actually achieved through the full BACT process) and thus also satisfies BART.   

The Department has determined that 2.0 lb/ton of clinker (equivalent to 1.21 lb NOX/ton of kilnph feed) and 

181.5 lb/hr on a 30-operating day basis is BART for the CEMEX Brooksville project.  The value compares well 

with the listing in Table 4 above.  Compliance shall be demonstrated by the existing NOX continuous emission 

monitoring system (NOX-CEMS).  Conversion to IF will be made a requirement of the permit and a long term 

molar less than 1.0 will be required to minimize NH3 emissions.  Also, CEMEX will be required to optimize the 

NH3 injection to minimize the simple molar ratio. 

Selective catalytic reduction (SCR) is an alternative technology to SNCR.  While it has greater capital costs than 

SNCR, there are potential multi-pollutant benefits that can be realized at certain kilns.  These benefits include 

destruction of volatile organic compounds (VOC) and dioxin/furan, lower ammonia (NH3) emissions, and 

ultimately emissions of less ozone and PM precursors.  SCR can also convert mercury (Hg) to more collectable 

forms.  CEMEX can choose to install a small SCR system after the preheater that can reduce the NH3 injection 

requirements and emissions as well as provide some multipollutant benefits as described in Table 5.   

The referenced table is reproduced from a November 2007 publication by EPA on Alternative Control 

Technologies (ACT) for NOX controls on cement kilns.  It shows in a qualitative manner the relative effects of 

SNCR and SCR on other pollutants.   

Table 5.  Potential Multipollutant Effects of SNCR and SCR (EPA 2007) 

Pollutant SNCR SCR 

NH3 I 
I 

(lower slippage than SNCR) 

N2O I  

CO I 
D 

(debatable) 

CO2 I  

PM10 
I 

(due to ammonia slip) 

I 

(due to ammonia slip; typically low) 

SO2  D 

H2SO4 (or SO3)  
I/D  

(SO3 created, but removed by PM control device prior to exhaust) 

Hg  D (Hg
o
 oxidized in the presence of chlorides) 

VOC  D 

Dioxin/Furan  D 

Note: I - indicates a potential increase of the pollutant. D – indicates a potential decrease in the emissions of the pollutant. 
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For reference the most recent BACT determination conducted by the Department set an emission limit of 1.5 lb 

NOX/ton of clinker and considered SCR and SNCR as cost-effective alternatives.  SNCR and SCR can be used 

together to minimize reagent use and catalyst size while achieving very low emissions.  In a new kiln, either 

technology (or both) would be installed in conjunction with LNB and SC in the calciner.   

PM Control Technology Review for Kiln 1 - EU 003 

The previously described measures (SO2 and NOX controls) reduce emissions of species that tend to form fine 

PM in the environment and contribute significantly to regional visibility.  This section discusses the direct 

control by the PM control device (PMCD) through which all kiln exhaust gases pass prior to emission to the 

atmosphere. 

PM from the kiln system consists of the direct products of fuel combustion, products of reactions between 

vaporized raw materials and reagents with exhaust gases, and products of material abrasion.  A great deal of PM 

is generated by the raw mill where raw mix is ground to talcum-like particles that are swept by exhaust gases 

and separated by a series of mechanical collection devices such as cyclones and culminating in the main PMCD.  

All of the collected material comprises process feed (raw meal) so that there is a major economic incentive to 

minimize PM emissions. 

The Department conducted a BACT determination for NOX in 1997.  Prior to the 1997 BACT determination, the 

PM limits for Kiln 1 were 39 lb/hr and equated to the Subpart F limit of 0.3 lb/ton of dry kiln feed.  The 1997 

BACT determination reduced the limits to 29.7 lb/hr and 0.18 lb/ton kilnph feed.  This equates to 0.20 lb/ton of 

dry kiln feed for comparison with Subpart F and to 0.31 lb/ton of clinker for comparison with other BACT 

determinations.   

In 1998, the operator further upgraded the Kiln 1 PMCD by adding four more compartments that further insure 

compliance with the 1997 BACT determination on Kiln 1.  The Department reviewed emission test results 

reported by the operator since the issuance of the BACT determination on Kiln1.  The results of those tests are 

presented in Table 6 below.  The results for Cooler 1 are also included to facilitate the review further below. 

All of the reported values for Kiln 1 are equal to or less than 50% of the established limits whether expressed in 

terms of hourly mass or process-based factors.  The mean value of nine tests since 2001 is 0.05 lb/ton kilnph 

feed.  At a standard deviation of 0.03 lb/ton kilnph feed, approximately 97.5% of measurements will be less than 

or equal to 0.11 lb/ton kilnph feed and 99.85% of measurements will be less than or equal to 0.14 lb/ton of kilnph 

feed all other factors being equal.  Notably, among the highest recorded values occurred after CEMEX installed 

and used the NH3-based SNCR system to achieve NOX values less than required by previous permits.   

The VE limit of 20% opacity applicable to Kiln 1 was not changed in the 1997 BACT determination.  However 

the review reaffirmed EPA’s VE limitation of 10% opacity on Kiln 2 although the operator asked to have it 

raised to the same value as applicable to Kiln 1.  Beginning with issuance of the Florida Rock Kiln 1 permit in 

1996, the Department has required compliance with a VE limitation of 10% opacity for all new kilns, including 

all of the Florida projects listed in Table 4.  In the most recent projects, the demonstration has been required on a 

continuous basis by the required COMS. 

The proposed control technology of a baghouse is reasonable based on the control technologies chosen 

nationwide for this kind of process. 

Preliminary PM BART Determination for Kiln 1 

The Department accepts the CEMEX BART proposal for Kiln 1 that is equal to the 1997 BACT determination 

for PM.  Additionally, the Department will require adherence to the same VE standard of 10% opacity that 

presently applies to Kiln 2.  Together with the requirement to complete the conversion to an IF system, the 

lower VE limit will insure good operation that will yield qualitative improvements in visibility if not modeled 

visibility improvements in the nearby Class I CNWR. 
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Table 6.  PM Emission Test Results from CEMEX Brooksville Kiln 1 and Cooler 1 since 1997. 

Kiln 1 Cooler 1 

 lb/ton 

kiln ph feed 
lb/hr 

lb/ton 

clinker 

lb/ton 

kilnph feed 
lb/hr 

lb/ton 

clinker 

Present Limit 0.18 29.7 0.30 0.09 14.9 0.15 

Proposal 0.18 29.7 0.30 0.09 14.9 0.15 

1997  5.26   3.07  

1998  11.17   2.87  

1999  10.72   1.44  

2000  8.27   7.74  

2001 0.06  0.10  8.6  

2002 0.04  0.07 0.03  0.05 

2003  (Aug) 0.01  0.02    

2003  (Sept) 0.05  0.08 0.05  0.08 

2004 0.05  0.08 0.02  0.03 

2005  (Sept) 0.04  0.07 0.03  0.05 

2005  (Dec) 0.01  0.02 0.07  0.12 

2006  (Sept) 0.06  0.1 0.04  0.07 

2006  (Dec) 0.09  0.15    

Mean 0.05  0.08 0.04  0.07 

SD 0.03  0.04 0.02  0.03 

The Department has determined that 0.31 lb/ton of clinker (equivalent to 0.18 lb PM/ton of kilnph feed) and 10% 

opacity is BART for Kiln 1.  When combined with the estimate from Cooler 1 the total equals 0.46 lb/ton of 

clinker.  This is at the high side when compared with the subsequent new kilns constructed since 1997, but is 

still a BACT level determination for an existing facility and more stringent than the Subpart F and Subpart LLL 

limitation on PM.   

Compliance with the PM limits shall be demonstrated by the existing permit requirements requiring an annual 

EPA Method 5 test and that also incorporate the Subpart F and Subpart LLL test requirements applicable to  

Kiln 1.  Compliance with the VE limitation of 10% will be continuously demonstrated by the COMS.  Subpart 

LLL includes a requirement for operations and maintenance (O&M) plans for all baghouses.  This will further 

insure compliance with the PM and VE standards. 

5. EMISSIONS UNIT 004 – CLINKER COOLER 1 – CLINKER HANDLING SYSTEM 

PM Control Technology Review for Cooler 1 - EU 004 

PM from the cooler system does not include combustion products or reaction products and primarily consists of 

entrained products of material abrasion (basically clinker dust) swept away by forced cooling of the clinker 

product.  All of the material collected by the cooler PMCD comprises product so there is a major economic 

incentive to minimize PM emissions.  Cooler 1 has its own baghouse with four sections and approximately 300 

bags per section.   
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Prior to the 1997 BACT determination, the PM limits for Cooler 1 were 7.1 lb/hr and equated to approximately 

0.05 lb/ton of dry kiln feed.  The 1997 BACT determination increased the limits to 13.6 lb/hr and 0.09 lb/ton 

kilnph feed.  This equates to 0.10 lb/ton of dry kiln feed for comparison with Subpart F and to 0.15 lb/ton of 

clinker for comparison with other BACT determinations.  For all practical purposes, the Cooler 1 PM emission 

rate is identical to the Subpart F and Subpart LLL limitations.  There are a few projects listed in table 4 that have 

lower PM limits for the kiln and cooler combined when compared with the limit applicable to Cooler 1 alone. 

The Department reviewed emission test results reported by the operator since the issuance of the BACT 

determination on Cooler 1.  They are included in Table 9 above.  All of the reported values for Cooler 1 are 

equal to or less than 80% of the established limits whether expressed in terms of hourly mass or process-based 

factors.  The mean value of six tests since 2001 is 0.04 lb/ton kilnph feed.  At a standard deviation of 0.02 lb/ton 

kilnph feed, approximately 97.5% of measurements will be less than or equal to 0.08 lb/ton kilnph feed and 

99.85% of measurements will be less than or equal to 0.10 lb/ton of kilnph.  Some of the measured values would 

have exceeded the limits applicable to Cooler 1 prior to the 1997 BACT determination. 

The Subpart F-based VE limit of 10% opacity applicable to Kiln 1 was not changed in the 1997 BACT 

determination.  Beginning with issuance of the Suwannee American Line 1 permit in 2000, the Department has 

required compliance with a VE limitation of 10% opacity for all new coolers by use of the required COMS. 

Preliminary PM BART Determination for Cooler 1 

The Department accepts the CEMEX BART proposal for Cooler 1 that is equal to the 1997 BACT 

determination for PM and equivalent to the Subpart F and Subpart LLL requirements for coolers.   

The Department has determined that 0.15 lb/ton of clinker (equivalent to 0.09 lb PM/ton of kilnph feed) and 10% 

opacity is BART for Cooler 1.  The value when combined with the estimate from Kiln 1 equals 0.46 lb/ton of 

clinker.  This is at the high side when compared with the subsequent new coolers constructed since 1997, but is 

still a BACT level determination for an existing facility and slightly more stringent than the Subpart F and 

Subpart LLL limitation on PM.  

Compliance with the PM limits shall be demonstrated by the existing permit requirements requiring an annual 

EPA Method 5 test and that also incorporate the Subpart F and Subpart LLL test requirements applicable to  

Cooler 1.  Compliance with the VE limitation of 10% will be continuously demonstrated by the COMS.  Subpart 

LLL includes a requirement for O&M plans for all baghouses.  This will further insure compliance with the PM 

and VE standards. 

6. EMISSIONS UNIT 005 – FINISH MILLS 1 AND 2 – FINISH MILL SYSTEM 

Clinker, with gypsum and/or limestone, enters the finish mill area where the material is interground in a large 

ball mill.  The ground product (now cement) from the ball mills is transferred to cement separators for sizing of 

the product, using a high efficiency air separator and cyclones, then conveyed to storage. 

PM from the finish mills does not include combustion products or reaction products and primarily consists of 

entrained products of material abrasion (basically cement).  All of the material collected by the finish mill 

control devices comprises product so there is a major economic incentive to minimize PM emissions.   

The baghouse system to control PM emissions from Finish Mills 1 and 2 is smaller than the two PMCD used on 

the kiln and cooler but are significantly larger than most of the other baghouses required throughout the process.  

The present PM emission limits are 18 lb/hr per finish mill.  The Department recently issued a draft permit 

(0530100-018-AC) requiring a reduction to 9 lb/hr per finish mill effective upon issuance of the final permit.  

The modeling performed by CEMEX is premised on the lower limits. 

The draft permit contains a provision that requires CEMEX to conduct stack tests to confirm compliance with 

the revised emission limits of 9 lb/hr per finish mill and then comply with a low VE limit of 5% opacity that 

provides reasonable assurance of compliance with the numerical mass rate PM emission limit. 
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Preliminary PM BART Determination for Finish Mills 1 and 2 

The Department accepts the CEMEX BART proposal for Finish Mills 1 and 2 of 9 lb/hr per finish mill by EPA 

Method 5 and a VE limitation of 5% opacity by EPA Method 9.  The VE standard is less than the specified limit 

of 10% opacity given in Subpart LLL.  Subpart LLL includes a requirement for O&M plans for all baghouses.  

This will further insure compliance with the PM and VE standards. 

7. EMISSIONS UNITS 002, 006, 008, 009 and 011 – SILOS AND FEED SYSTEMS 

All of the raw material and product silos and feed systems are adequately controlled by baghouses.  Except for 

the cement plant storage silos dust unit (EU 009), the same lb/hr limit will continue to apply at each emissions 

unit in the future as presently applies.   

EU 009 has a limit of 36.05 lb PM/hr.  The company generally reports the results of visible emissions testing to 

comply with a 5% opacity value in lieu of PM testing.  Reported stack test results indicate actual emissions less 

than 1 lb/hr. 

In the case of EU 009, the Department will require an initial PM stack test and a simultaneous opacity test to 

demonstrate compliance with the revised PM/PM10 emission limits of 5 lb/hr.  After demonstrating compliance 

by the stack test, the applicant may thereafter request to satisfy the test requirement by meeting a 5% opacity 

limit as provided by Department rules 62-297.620(4) together with 62-310(7)(c) F.A. C.  Until such a 

demonstration is made, the Department will require PM stack tests on an annual basis. 

Table 7.  PM BART Determination for CEMEX Brooksville Silos and Feed Systems 

EU No. Description 
Existing limit 

lb/hr 

BART limit 

lb/hr  (3-hr) 

BART 

Opacity 

002 
No.1 Kiln Feed System (Baghouse D-31) 

Pyroprocessing / Raw Mill System  
1.02 1.02 5% 

006 
Clinker Storage Silo Nos. 1 & 2  

(Baghouse F-31) Clinker Handling System  
1.45 1.45 5% 

008 
Kiln No 1. Blending Silos  

[Baghouse No. (E-36)(silo 2)] Cement Products  
1.02 1.02 5% 

009 
Cement Plant Storage Silos Dust Unit  

[Baghouse No. (H-3)(silos 1-5)] – Cement Products  
36.05 5.0 5% 

Raw Material Storage Silos  

(Baghouse C-11) – Raw Material Handling  
1.29 1.29 5% 

011 

Transfer Belt  

(Baghouse C-11A) – Raw Material Handling 
0.86 0.86 5% 

8. MODELING ANALYSIS WITH BART REDUCED EMISSION RATES 

With regards to PM/PM10, BART is a reduction of the finish mills emissions by 9 lb/hr.  The Post-

Control/BART visibility impacts include the particulate matter reductions along with reductions of NOx due to 

SNCR and Indirect Firing permitted in 2006.  The results of these lower emissions provide a maximum total 

visibility impact of 0.933dv.  The modeling results show a reduction of the number of days above the visibility 

threshold in the CNWR by approximately 45%. 
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Table 8.  CEMEX Brooksville Visibility Impact to CNWR from all BART-Eligible Units Combined  

Percent Contribution to 8
th
 Highest Visibility Impacts (dv) 

Year 
Visibility Impact 

with BART 

Days Above 

Visibility Threshold 

Total Reduction of Days 

Above Visibility Threshold 

Total Visibility 

Reduction 

2001 0.933 52 41 0.524 

2002 0.841 60 63 0.500 

2003 0.848 57 39 0.506 

9. PRELIMINARY DETERMINATION 

The Department makes a preliminary determination that the proposed project will comply with the applicable 

state and federal air pollution regulations regarding BART as conditioned by the draft permit.   


