
FINAL DETERMINATION 

CEMEX Cement, Inc. 

Brooksville Cement Plant 

DEP File No. 0530010-026-AC 

On November 3, 2006 the Florida Department of Environmental Protection (Department) distributed an 
"Intent to Issue Air Construction Permit" authorizing the installation of indirect firing systems (including 
after the fact authorization for burner replacements on Kilns 1 and 2), and installation of selective non-
catalytic reduction (SNCR) systems (after the fact) on Kilns 1 and 2 at the existing Brooksville Cement 
Plant northwest of Brooksville in Hernando County.   

The package included the Department’s Draft Air Construction Permit, the “Intent to Issue Air 
Construction Permit,” the “Technical Evaluation and Preliminary Determination,” and the “Public Notice 
of Intent to Issue Air Construction Permit.”  The Department sent copies of the package to various 
individuals and agencies.  CEMEX Cement, Inc. (CEMEX) published the Public Notice in Hernando 
Today on November 15, 2006 and provided to the Department the required proof of publication. 

The Department received no comments from agencies or the public regarding the Draft Air Construction 
Permit.  Comments were received from Koogler & Associates on behalf of CEMEX on November 20, 
2006.  Each comment is summarized below followed by the Department’s response.   

Any additions to permit conditions are double underlined and deletions are indicated by double strike-
through. 

Comment 

The applicant requested that the NOX emissions limit of 1.21 pounds per ton of dry preheater feed be 
adjusted to 1.30 pounds per ton of dry preheater feed, consistent with future actual emissions (past actual 
plus a ten percent demand increase).   

Response 

The SNCR and semi-direct projects were submitted (and actually completed) prior to the effective date of 
the New Source Review Reform rules.  CEMEX originally 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 a semi-direct firing system.  In order to avoid PSD review 
under this project, the applicant requested 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 so that emissions increases would fall 
below the significant emissions rate that would trigger PSD.  The State Rules in effect at the time the 
original application was received and when the project was actually completed relied on past actual to 
future potential emissions to determine PSD applicability.  Therefore, the comparison of past actual to 
future potential emissions is appropriate for determining PSD applicability for this pollutant. 

No changes will be made to the draft permit. 

Comment 

CEMEX requested that the averaging time for the ammonia injection rate of 133 pounds per hour as 100 
percent ammonia be changed to a 30-day rolling average which is consistent with the averaging time for 
the NOX emission limit.  An alternative suggestion was to set a maximum NH3:NOX molar ratio of 1.0.   

Response 

The Department originally calculated the ammonia (NH3) usage rate based on the theoretical amount of 
reagent needed to reduce NOX emissions from a presumed “pre-control” value of approximately 4 pounds 
per ton of clinker (lb/ton) to zero.  With a NOX limit of approximately 2 lb/ton, the reasoning was that 
typical molar ratios will be on the order of 0.60 to effect a reduction of approximately 50%. 
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CEMEX has made, or plans to make, certain changes on the kilns including:  changing out the main kiln 
burners and possibly changing them out again; switching from direct to semi-direct and then to indirect 
firing; installing or upgrading tire introduction systems to burn fuel near the kiln inlets; and future use of 
petroleum coke in the main kiln burner at high temperature and in a highly oxidizing environment.   

The SNCR system will allow CEMEX to comply with the NOX limits but the “pre-control” (i.e. level 
without reagent injection) might at times increase to values significantly greater than 4 lb/ton at least for 
short duration.  This can make it difficult to maintain the proposed NH3 injection rate at less than 133 
lb/hr while achieving substantial NOX reduction.  For example, starting at 7 lb NOX/ton the NH3 injection 
rate would theoretically reduce emissions only to 3 lb/ton.  Therefore, the 133 lb/hr NH3 use limitation 
would in effect allow a molar ratio of only 4/7 or 0.57.   

The following diagram shows NOX abatement rates for various molar ratios at a particular preheater kiln 
in North America for various injector locations and configurations as well as reagent types (NH3 versus 
urea).  In many cases, only modest reductions are obtained even when molar ratios are high.  The upper 
“straight line” plot represents the idealized behavior when one mole of NH3 actually abates one mole of 
NOX with no NH3 combustion or NH3 emissions (slip).   
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The “upper curve” (under the idealized plot) represents an experimentally determined optimal 
configuration peculiar to that kiln and its raw material, fuel and other operating features.  For reference, a 
molar ratio of 0.57 would reduce NOX emissions anywhere between 25 and 50% depending on 
optimization of the SNCR unit for the case of the kiln described above.   

Because of recent and continuing changes at the facility, and establishment of the lowest NOX limit for an 
operating kiln, the Department will allow additional time to optimize the SNCR system.  Additionally, 
there is an economic incentive for CEMEX to minimize ammonia slip.   
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The Department believes that CEMEX can progressively optimize the SNCR systems to eventually 
achieve in the direction of the upper curve and towards the left hand side to achieve the best possible NOX 
reduction efficiency with the lowest ammonia usage feasible for Brooksville Kilns 1 and 2.  However this 
will require experimentation over the coming months as the various projects are completed (kiln burner, 
tire use, etc). 

Although NH3 is not a PSD pollutant per se, it is a fine particulate precursor and measures are needed to 
insure that its emissions are minimized especially given the proximity to the Class I Chassahowitzka 
National Wildlife Refuge. 

The Department will require submittal of a report outlining the measures taken, and yet to be taken, to 
optimize reagent efficiency and minimize NH3 oxidation (to NOX) and NH3 slip (emissions).  The 
information will be used by the Department to establish reagent use conditions when processing the Kilns 
1 and 2 permanent tire use applications.  Appropriate reagent injection requirements will be added to 
future permits, pending results from the required study. 

The Department will make the following changes to Section III, Subsection A, Specific Condition 4: 

4. Ammonia Injection Rate:  The ammonia injection rate shall not exceed 133 pounds per hour (1-
hour block as 100% ammonia) in order to minimize ammonia emissions (slip).  Ammonia shall be 
injected at a rate sufficient to continuously meet the NOX emission limits of this permit.  The 
concentration of stored ammonia solutions shall be less than 20 percent (%) by weight.   
[Applicant Request; Rule 62-4.070, F.A.C.] 

{Note  :The maximum ammonia injection rate is approximately equivalent to an NH3/NOX molar 
ratio of 1.0 presuming baseline uncontrolled NOX emissions of 4 lb/ton of clinker.  The stored 
ammonia concentration limitation avoids the requirement to prepare a Risk Management Plan 
pursuant to Section 112r of the Clean Air Act for this activity.} 

The following reporting requirement will also be added to Section III, Subsection A of the permit:  

20. Reagent Optimization Study:  The permittee shall submit a report outlining the measures taken 
and yet to be taken to optimize reagent efficiency and minimize NH3 oxidation (to NOX) and NH3 
slip (emissions).  The report shall be submitted to the Department no later than June 30, 2007 and 
shall contain at least the following information: 
a. Documentation of past and present operating data and stream characteristics from the 

pyroprocessing systems that will provide a baseline evaluation of the preheater systems in 
terms of performance and emissions, specifically concentrating on NOX, NH3, O2 and CO. 

b. Documentation of NH3 injection at various locations in the system to measure the effect of 
NH3 at different temperature ranges and locations throughout the systems and under varying 
operational modes (e.g. kiln burning and raw material variations). 

c. Continuous NOX stack emissions data and other parameter data as needed in the downcomer 
or kiln risers to demonstrate the effects of NH3 injection. 

d. Identification of the optimal conditions to achieve the permitted NOX limitation while 
minimizing NH3 consumption and emissions (slip). 

[Rule 62-4.070. F.A.C.] 
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Comment 

CEMEX requested that the requirement for a diluent gas monitor be removed from the permit. 

Response 

The draft permit includes no emissions limits requiring a correction to a specific oxygen concentration.  
Because there is no limit requiring the use of this monitor, Specific Condition 11 in Section III, 
Subsection A of the permit will be changed as follows: 

11. CEMS Systems:  The NOX CEMS shall be operated and maintained to measure and record the 
emissions of NOX in each kiln system exhaust stack in a manner sufficient to demonstrate 
continuous compliance with the emission limits specified in this permit.  The CEMS shall express 
the results in 1-hr averages in units of pounds per ton of dry kiln feed, pounds per ton of clinker 
produced, pounds per hour, and ppmvd (parts per million dry volume). 

a. NOX Monitors:  The NOX monitors’ span values shall be set appropriately, considering the 
expected range of emissions and corresponding emission standards. 

b. Diluent Monitor:  An oxygen monitor shall be installed to measure oxygen concentration in each 
stack. 

b. c.   Continuous Flow Monitor:  A continuous flow monitor shall be installed in each stack to 
determine the stack exhaust flow rate to be used in determining mass emission rates.  The flow 
monitors and NOX monitors shall be certified pursuant to 40 CFR 60, Appendix B, Performance 
Specification 6 as monitoring systems.   

c. d.  Moisture Correction:  The owner or operator is responsible for establishing an appropriate 
means for determining the moisture content of the flue gas in order to express monitoring results 
in units of the standards. 

Comment 

Specific Condition 14 requires monitoring and recording of dry preheater feed rate and clinker 
production.  Clinker production is not directly measured but is calculated based on preheater feed rate 
measurements.  The applicant requested clarification of the method used to determine clinker production 
rate.   

Response 

A permitting note will be added to clarify that clinker production is not directly measured, but based on 
preheater feed rate. 

The following specific changes will be made to Section III, Subsection A, Specific Condition 14: 
14. Operational Records:  To demonstrate compliance with the limitations specified in this permit, 

the owner or operator shall maintain the following records on site.  All records shall be made 
available to the Department and Compliance Authority upon request. 

a. For each 1-hour block of operation, continuously monitor and record the dry preheater feed rate 
and clinker production rate for each kiln.  Records shall also document the dry preheater feed rate 
and clinker production rates for each consecutive12 month period for each kiln. 

b. Estimates of NH3/NOX molar ratio and ammonia injection rate as 100% ammonia.   
{Permitting Note:  Clinker production is not directly measured.  It is a computed value based on 
measured preheater feed rate, and fuel and raw material properties.} 
[Rules 62-4.070(3) and 62-212.400(BACT), F.A.C.] 
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Comment 

CEMEX questions why specific condition 18 states that subparagraph 62-210.200(35)(b)4, F.A.C., does 
not apply. 

Response 

Definitions of Baseline Actual Emissions, Projected Actual Emissions, Actual Emissions, and Net 
Emissions Increase are defined in Specific Condition 18 of the draft permit as they appear in 62-210.200, 
F.A.C for reference and clarification.  The permit language is taken directly from the definitions in 62-
210.200.  The definition of ‘Baseline Actual Emissions’ states that 62-210.200(35)(b)4 does not apply. 

Comment 

CEMEX requested that the initial PM/PM10 testing required for the two coal mill baghouses included in 
the coal grinding and transferring emissions unit be changed to require initial testing within 60 days 
following startup of the indirect firing systems. 

Response 

The draft permit requires initial PM/PM10 testing of these two baghouses within 60 days following 
installation of the indirect firing system.  The Department will make the requested change.  Additionally, 
a condition will be added requiring notification of startup of the indirect firing system. 

The following specific changes will be made to Section III, Subsection B, Specific Condition 7: 

7. Testing Requirements:  Emission points PS-01 and PS-02 shall be stack tested to demonstrate 
initial compliance with the applicable emission standards for PM/PM10 and visible emissions.  All 
other emission points shall be tested for visible emissions only.  The initial tests shall be 
conducted within 60 days following startup installation of the indirect firing system.  Thereafter, 
compliance with the visible emission limits shall be demonstrated during each federal fiscal year 
(October 1st to September 30th) for all emission points listed above (PS-01 through PS-06).  [Rule 
62-297.310(7)(a), F.A.C.] 

The following Specific Condition will be added to the same subsection of the permit under Reporting and 
Record Keeping: 

12. Notification:  The permittee shall notify the compliance authority 5 days prior to startup of the 
indirect firing system.  The notification shall include a tentative schedule for any required initial 
compliance testing for this unit. 

The final decision by the Department is to issue the permit with the changes noted. 


