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�
I.  APPLICANT NAME AND ADDRESS


CSR Rinker Materials Corporation


1200 NW 137th Avenue


Miami, Florida 33182


Authorized Representative:  Ed Allsopp, Vice President of Cement Operations


II.  FACILITY INFORMATION


A.  FACILITY LOCATION


CSR Rinker Materials Corporation (Rinker) operates a 1.2 million tons per year (TPY) clinker dry-process line at the Miami Cement Plant.


This site is approximately 8.2 kilometers from the Everglades National Park, a Class I Prevention of Significant Deterioration (PSD) Area, and in an ozone (O3) maintenance area in Dade County.  


B.  FACILITY CLASSIFICATION CODE (SIC)


Major Group No. 32, Clay, Glass, and Concrete Products 


Industry Group No. 324 Cement, Hydraulic


Industry No. 3241 Cement, Hydraulic


C.  FACILITY CATEGORY


The Rinker Miami Cement Plant directly emits more than 100 TPY of several regulated air pollutants and emits over 10 TPY of at least one hazardous air pollutant (HAP).  Therefore it is classified as a “Major Source of Air Pollution or Title V Source,” per the definitions in Rule 62-212.200, F.A.C. 


This industry is listed in Table 212.400-1, “Major Facilities Categories”, Section 62-212.400, F.A.C.  Therefore, stack and fugitive emissions of over 100 TPY of carbon monoxide (CO), volatile organic compounds (VOC), sulfur dioxide (SO2), nitrogen oxides (NOX), or particulate matter (PM/PM10) characterize the existing installation as a Major Facility per the definitions in Rule 62-210.200, F.A.C. and subject to applicability review pursuant to the rules for the Prevention of Significant Deterioration of Air Quality (PSD) at per Rule 62-212.400, F.A.C. 


Per Table 212.400-2, “Regulated Air Pollutants – Significant Emission Rates”, modifications at the facility resulting in emissions increases greater than 40 TPY of NOX or SO2, 7 TPY of sulfuric acid mist (SAM), 25/15 TPY of PM/PM10, 3 TPY of fluorides, 1200 pounds per year (lb/yr) of lead or 200 lb/yr of mercury require review per the PSD rules and a determination for Best Available Control Technology (BACT) per Rule 62-212.400, F.A.C.  


A previously approved Rinker modernization project was not subject to PSD and BACT because the differences between emission increases from the new line and emission reductions due to shutdown of the old wet process lines were less than the Significant Emission Rates given above.  This is primarily due to the lower fuel requirements per unit of product characteristic of the dry processes, better particulate control equipment, and inherent dry scrubbing of sulfur dioxide in the calciner.  In 2001, the Department conducted a BACT determination for VOC and required a continuous emission monitoring system (CEMS) for that pollutant.


III.  Modernization PROJECT


The Department issued a permit to Rinker on September 11, 1997 to modify the existing wet process plant by incorporating the modern dry process technology including a preheater and calciner along with indirect firing.  The dry process preheater/calciner (PH/C) kiln is one of the most fuel-efficient cement pyroprocessing technologies currently available.  Thermal efficiencies are superior with the PH/C kiln and the amount of fuel combusted per ton of clinker produced is greatly reduced in comparison with the wet process.


The modernized cement plant was permitted to produce 137 tons per hour (TPH) of clinker (averaged over 24 hours) and an annual production rate of 1.2 million TPY of clinker.  The major equipment at the plant includes a PH/C kiln, a clinker cooler, raw mill, finish mill, silos, conveyers, and particulate control/dust collection and recycling equipment.  The cement product is stored in silos and shipped in bags or in bulk by rail or truck.


A more complete project and process description was provided in the Technical Evaluation and Preliminary Determination issued for the modernization project on June 23, 1997.  Rinker completed basic construction of the dry process kiln line in Spring of 2000.  Compliance tests were conducted during the second half of the year.  The plant operates under Title V Operation Permit 0250014-003-AV issued on November 7, 2000 and revised on October 26, 2004.


Following is a photograph of the constructed dry process plant taken in late June 2001.


�


CSR Rinker Modernized Dry Process Cement Plant in Miami, Florida


�
IV.  PERMITTED EMISSION AND PRODUCTION RATES


Following are the emission limits and production rates applicable to the dry process line.  The values are from the original Air Construction Permit issued for the modernization project as modified by a subsequent PSD permit and BACT determination for VOC.


Parameter�
Emission Limits


(production basis)�
Emission or Production Limits


(mass per time basis)�
Emissions or Production


(Tons per Year)�
�
PM�
0.20 lb/ton kilnph feed�
44 lb/hour�
193�
�
PM10�
0.17 lb/ton kilnph feed�
37.4 lb/hr�
164�
�
SO2�
2.23 lb/ton clinker�
306 lb/hr�
1,340�
�
NOX�
4.9 lb/ton clinker�
671 lb/hr�
2,940�
�
CO�
3.01 lb/ton clinker�
412 lb/hr�
1,807�
�
VOC�
0.12 lb/ton clinker�
16.4 lb/hr�
72�
�
H2SO4�
0.014 lb/ton clinker�
1.9 lb/hr�
8.4�
�
Mercury�
2.4 x 10-5 lb/ton clinker�
0.0033 lb/hr�
0.091�
�
Lead�
7.5 x 10-5 lb/ton clinker�
0.01 lb/hr�
0.045�
�
Kilnph Feed�
�
220 TPH (24-hr basis)�
�
�
Clinker�
�
137 TPH (24-hr basis)�
1,200,000�
�
Heat Input�
�
437 mmBtu/hr�
�
�
IV.  PRODUCTION CAPACITY TESTING REQUESTS


The Department received an application from Rinker on September 13, 2004 requesting production increase.  Specifically Rinker requested the following:


Increase the kiln preheater feed rate from 220 TPH to 267 TPH.


Increase the clinker production rate from 137 TPH to 162 TPH.


Increase the fuel heat input rate from 437 million Btu per hour (mmBtu/hr) to 485 mmBtu/hr.


Revise emission limits to insure that there is not a “net significant emission rate increase” from all projects during a contemporaneous five year period that includes the shutdown of the old kilns, the startup of the new kiln and the requested production increase for the new kiln.


Possible fly ash feed as a secondary raw material directly into the calciner instead of or in addition to the preheater.


Possible like-kind replacement of the allegedly defective main induced draft fan. 


�
Following is a tabulation of the emission limits and production rates requested by Rinker.  The proposed emission limits are less than the existing limits in terms of lb/ton of feed or clinker as well as in terms of lb/hr for PM, PM10, SO2, NOX, and VOC.  The proposed emission rates are greater for sulfuric acid mist (H2SO4), lead (Pb), and mercury (Hg).


Parameter�
Emission Limits


(production basis)�
Emission or Production Limits


(mass per time basis)�
Emissions or Production


(Tons per Year)�
�
PM�
0.152 lb/ton kilnph feed�
40.6 lb/hour  (from 44)�
163  (from 193)�
�
PM10�
0.121 lb/ton kilnph feed�
32.3 lb/hr  (from 37.4)�
130  (from 164)�
�
SO2�
0.50 lb/ton clinker�
81 lb/hr  (from 306)�
325  (from 1,340)�
�
NOX�
4.0 lb/ton clinker�
648 lb/hr  (from 671)�
2,600  (from 2,940)�
�
CO�
2.81 lb/ton clinker�
455 lb/hr  (from 412)�
1,827  (from 1,807)�
�
VOC�
0.17 lb/ton clinker�
27.5 lb/hr  (from 16.4)�
110.5  (from 72)�
�
H2SO4�
0.020 lb/ton clinker�
3.24 lb/hr  (from 1.92)�
13  (from 8.4)�
�
Mercury�
14 x 10-5 lb/ton clinker�
0.023 lb/hr  (from 0.0033)�
0.091  (from 0.014)�
�
Lead�
30 x 10-5 lb/ton clinker�
0.049 lb/hr  (from 0.01)�
0.195  (from 0.045)�
�
Kilnph Feed�
�
267 TPH (1-hr)  (from 220, 24-hr)�
�
�
Clinker�
�
162 TPH (1-hr)  (from 137, 24-hr)�
1,300,000  (from 1,200,000)�
�
Fuel�
�
485 mmBtu  (from 437)�
�
�
V.  EMISSIONS RESULTS FROM PRODUCTION CAPACITY TESTING PROGRAM


Prior to submitting the present application, Rinker requested permits to conduct testing for the purpose of determining the production capacity and bottlenecks in the pyroprocessing system and the effect of greater production on emissions.  The testing was requested without replacement of the allegedly defective fan or injection of fly ash into the calciner.


The Department issued permits that allowed temporary operation at the kiln preheater feed rate and the clinker production rate that are now permanently requested.  The permits required adherence to the previously permitted emission rates (lb/ton and lb/hr) regardless of production rates.


During the capacity testing program, the Department required that Rinker log NOX, SO2, and VOC by using the existing continuous emission monitoring systems (CEMS) for those pollutants.  The Department also required the continuous recording of preheater feed and calculation of clinker production to relate emissions to production.  


Separate stack testing was required to measure emissions of pollutants for which CEMS are not installed.  These include PM, PM10, CO, H2SO4, Pb, and Hg.  A continuous process CO monitor located in the preheater was also relied upon for determining CO emission trends.


The capacity testing was conducted between June and December 2004.  The Department relied upon data as of early November in conducting the present analysis.  Stack testing was conducted in August by the firm of Koogler and Associates.


The highest kiln preheater rate achieved during a single hour was 251 tons with a clinker production value of 151 TPH.  There were various periods during which the feed was maintained at 246 TPH and clinker production at 147 TPH.  Following are discussions relating emissions as measured by CEMS or process monitors to clinker production.


Nitrogen Oxides (NOX) 


The following graph includes all valid hourly NOX and clinker production values between June 7 and November 10, 2004.


�


The mean NOX value when the kiln produced 132 TPH of clinker or less was 370 lb/hr.  The present limit is 671 lb/hr on a 24-hour average.  There were very few single hour values that equaled or exceeded the 24-hour limit.  It is apparent that the operation always complied with the 24-hour limit.


Interestingly, the mean NOX value when the kiln produced more than 132 TPH of clinker was also 370 lb/hr.  The Department performed a statistical analysis and was able to draw the inference that NOX values are the same whether clinker production is greater than or less than the presently permitted rate of 132 TPH.


The following graph relates NOX emissions in terms of lb/ton of clinker to the clinker production rate.  


�


The mean NOX value when the kiln produced 132 TPH of clinker or less was 3.01 lb/ton of clinker.  The present limit is 4.9 lb/ton on a 24-hour average.  Some single hour values equaled or exceeded the 24-hour limit.  It is apparent that the operation always complied with the 24-hour limit.


Remarkably, the mean NOX value when the kiln produced more than 132 TPH of clinker was only 2.58 lb/ton of clinker.  The Department performed a statistical analysis and was able to reject the null hypothesis that the means are equal with greater than 99 percent confidence.  In other words, NOX emissions in terms of lb/ton of clinker at production rates greater than permitted limit of 132 TPH are less than NOX emissions at production rates equal to or less than the permitted limit.


�
Sulfur Dioxide (SO2) 


Following is a chart relating SO2 emissions in terms of lb/hr to clinker production.


�


Almost all the recorded SO2 values were less than 10 lb/hr whether or not clinker production was less than or greater than 132 TPH.  It is noteworthy that the present emission limit is 306 lb/hr on a 24-hour basis.  There was only a single hourly reading in excess of 50 lb/hr.


No further analysis of SO2 emissions is necessary based on the inherently low emissions under both operating scenarios.


Volatile Organic Compounds (VOC)


The graphs on the following page include all valid hourly VOC recorded during the testing program.  The mean VOC emission value was 9.7 lb/hr when producing 132 TPH of clinker or less.  The mean VOC value was 10.7 lb/hr when producing more than 132 TPH of clinker.  The limit is 16.4 on a 30-day basis.  Emissions of VOC were greater at higher production values with greater than 95 percent confidence.


VOC emissions were less on a lb/ton basis (0.076 versus 0.078 lb/ton of clinker) when operating at greater production than at lower production with greater than 95 percent confidence.  The limit is 0.12 lb/ton of clinker on a 30-day basis.


�
�


�


Carbon Monoxide (CO)


Carbon monoxide testing was conducted on August 4, 2004.  At the time, the kiln feed was 247 TPH and the clinker production rate was 147 TPH.  CO emissions ranged from 241 to 259 lb/hr with an average of 249 lb/hr.  This equates to 1.69 lb/ton of clinker.  The present emission limits are 412 lb/hr and 3.01 lb/ton of clinker.


CO emissions can vary substantially based on many factors including raw materials, fuels, production rate, etc.  The Department requested process CO data from Rinker taken at a point on the process that can reasonably be expected to correlate with CO emissions from the stack.


�


The data in the above graph relate CO in the down comer of the preheater to kiln feed rather than to clinker production.  However, kiln feed and clinker production are directly related.  The Department compared CO concentrations in parts per million (uncorrected for oxygen values) to kiln feed.  This comparison is similar to comparisons of lb/ton to clinker production.


The trend line in the graph suggests increasing ppm (and thus lb/ton of clinker).  The increase in pounds per hour is probably more pronounced.


The Department compared the average CO values measured at the down comer with those measured at the stack on August 4.  The uncorrected CO concentrations (at low O2) at the down comer were approximately 3.6 times the uncorrected concentration (at high O2) at the stack.  The stack emissions equated to 1.69 lb/ton of clinker at a time when the CO instrument in the down comer measured approximately 800 ppm (uncorrected).  Thus 1 lb CO/ton of clinker was equivalent to about 475 ppm CO at the down comer (during the stack testing).  The present limit (3.01 lb/ton) is roughly equal to 1425 ppm CO in the down comer (at the time of the stack tests.


According to the above graph, CO concentrations measured by the preheater process monitor were always less than 1,200 ppm (uncorrected on an hourly basis).  Although CO emissions trended upward with respect to kiln feed and clinker production, it appears that the CO limit was probably never exceeded.  This presumes that the relation between the existing process CO measurement and stack CO holds in general.


Other Pollutants (PM, PM10, Dioxin/Furan, Hg, Pb)


During the period August 4 through August 8, 2004 Rinker conducted other tests as required by the testing protocol or the present Title V Operation permit.  Following are the results of those tests that were typically conducted while feeding 246 TPH of raw materials to the preheater and producing 147 TPH of clinker.  


Pollutant�
Permit Limit�
Result�
�
Dioxin/Furan (Raw Mill up)�
0.4 ng/dscm @7% O2*�
0.122 ng TEQ/dscm @7% O2�
�
Dioxin/Furan (Raw Mill Down)�
0.2 ng/dscm @7% O2+�
0.113 ng TEQ/dscm @7% O2�
�
Lead (Pb)�
7.5 x 10-5 lb/ton clinker�
1.8 x 10-5 lb/ton clinker �
�
Mercury (Hg)�
2.4 x 10-5 lb/ton clinker�
0.7 x 10-5 lb/ton clinker �
�
PM/PM10�
0.17 lb/ton ph kiln feed�
0.067 lb/ton feed mill down�
�
H2SO4�
0.014 lb/ton clinker�
0.0030 lb/ton clinker�
�
* Standard Baghouse Inlet Temperature < 400 F0�
�
�
+ Standard Baghouse Inlet Temperature > 400 F0�
�
�
All of the tests indicated compliance with the present permitted limits at production levels greater than presently permitted.  It is noted that dioxin/furan emissions during tests conducted in 2002 were less than the more recent high load tests.  Following is a comparison of the two sets of dioxin/furan tests.


Year and Mode�
Baghouse Inlet Temperature (Degrees F)�
Result (Limit)


(ng TEQ/dscm @7% O2)�
�
2004 (Raw Mill Up)�
312 – 317�
0.122  (0.4)*�
�
2004 (Raw Mill Down)�
508 – 515�
0.113  (0.2)+�
�
2002 (Raw Mill up)�
277 – 286�
0.00074  (0.4)�
�
2002 (Raw Mill Down)�
500 – 504�
0.052  (0.2)�
�
* Standard Baghouse Inlet Temperature < 400 F0�
�
�
+ Standard Baghouse Inlet Temperature > 400 F0�
�
�
Measured dioxin/furan emissions were greater in 2004 than during testing conducted in 2002.  The exact reasons are not known.  The temperature at which tests were conducted with the raw mill on (up) was greater in 2004.  While significant dioxin formation is not expected at less than 400 oF, formation is nevertheless a temperature-related phenomenon that is also promoted by the high residence time in the baghouse.  Nevertheless, the dioxin value with the raw mill up is roughly 1/3 of the allowable rate.


�
Dioxin/furan emissions were also greater in 2004 than 2002 with the raw mill down.  The temperature increase over the previous tests was minimal.  There is any number of theoretical explanations.  However, the two values may simply be typical within the normal variation of dioxin/furan testing with the raw mill down.  


Pursuant to the Federal Maximum Achievable Control Technology (MACT), after dioxin/furan testing Rinker must operate the process such that the three-hour rolling average of control equipment inlet temperature is no greater than the temperature established at performance test.�  Given the possibility of large variations from one test to the next, it is necessary (and required by the MACT) that Rinker maintain good temperature control in any effort to operate at high capacity.


Emissions Compliance at Higher Production Rates


Based on the Data reviewed by the Department, Rinker has demonstrated that it can consistently comply with the permitted emissions rates as well as the requested emission rates at feed rates (221 to 251 TPH) and production rates (138 to 150 TPH) in excess of those currently authorized (220 and 137 TPH).  Compliance was generally demonstrated with a good margin of safety.  If and when Rinker achieves and sustains the target production rates, reasonable extrapolation of the emission data trends suggests they can also comply with the requested emission limits at the target production rate.


VI.  KILN PRODUCTION CAPACITY


The kiln and key equipment were supplied by F.L. Smidth, one of the largest suppliers of kiln equipment in the world.  The project was supervised by Holderbank (aka Holcim), which is one of the largest cement producers in the world.


The project was among the first in the United States after a period of approximately 12 years during which no kilns were built and a number were shut down.  It started up in April 2000 – only a few months after the Florida Rock Plant in Alachua that was actually the first project after the lull.


Kiln Manufacturer’s Evaluation of Production Capacity


Following is a statement by the manufacturer F.L. Smidth regarding the requested production increase:�


“The kiln has already been producing clinker at its authorized production limit of 3288 short tons per day (137 TPH).  Although this is well above the rated capacity of 2755 STPD (115 TPH), F.L. Smidth typically provides for additional capacity above and beyond the guarantees provided by the manufacturer.  


F.L.Smidth provides reasonable assurance that the kiln system can physically produce substantially more clinker than allowed by the present production limitations.  Apart from the inherent “overdesign” of the original configuration, F.L.Smidth provides reasonable assurance that the kiln system is physically capable of being fed at a preheater feed rate of up to 267 short tons per hour without major structural failure of the kiln, cooler and preheater, proper”.


�
The evaluation included comments on the actual loading of the kiln, the capability of the main drive (that turns the kiln), reduced longevity of certain cooler components, higher clinker discharge temperatures, etc.  F.L. Smidth included a caveat that states that their preliminary technical assessment “excludes commentary on process stability, burnability, adequacy of the auxiliary equipment, and the pounds per hour emission limits”.  Of special interest to the Department is the following comment: 


“The retention time in the existing calciner will decrease to approximately 2.6 seconds at 3,500 STPD (about 146 TPH of clinker).  As a result, the pound per hour CO emissions should be carefully monitored to ensure compliance within the established emissions limits”.


In the estimation of the Department, the assessment by F.L. Smidth simply means that the equipment can handle the loads, but they don’t vouch for operational ease, maintenance, sustained clinker production, or clinker quality and that CO emissions monitoring is recommended.


Rinker’s Evaluation of Production Capacity


Since Rinker, rather than F.L. Smidth, actually conducted the production capacity tests, their production manager, Mike Aller, submitted his analysis and findings, which are reproduced below:�


The following observations were made during the production testing of Rinker Materials’ Miami Cement plant during which the kiln was operated at feed rates as high as 255 TPH.  It will address issues covered in the “Preliminary Technical Assessment” provided by FLS, the main process equipment manufacturer.  During this testing, the plant has been able to operate at over 3500 ton of clinker per day and there appears to be no major hurdles that would prevent it being able to sustain these production levels.


Rotary Kiln, Size ø4.15m x 48m:


Considering the Kiln structure:  By adjusting the main drive, a typical feed/speed ratio (~70 tph feed per revolution) has been maintained in the testing to date.  Some adjustment to the feed/speed ratio may be required to obtain improved stability, but as FLS points out, the kiln cannot be structurally overloaded.


Considering the Kiln main drive:  Adjustment of the field of a direct current motor to increase the output speed results in reduced output torque.  The highest torque requirement is at initial start of the kiln.  To date, we have not experienced any difficulties starting the kiln with the field adjusted for a maximum speed of 3.6 rpm.  There is further field adjustment available which will allow us to maintain the current feed/speed ratio at higher kiln feed rates.


Considering the Kiln drive:  There is sufficient field adjustment to take the kiln drive to 4.0 rpm.  This will allow us to maintain the current feed/speed ratio at higher kiln feed rates.


Aside:  While the specific loading in the kiln is high, we have not experienced any significant kiln instability not related to swings in kiln feed chemistry.  During such swings, the instability can be dampened by either decreasing (elevated C3S) or increasing (low C3S) the feed rate.  Chemistry control procedures have been modified to minimize swings in C3S.


�
Clinker Cooler, Size 807CIS – 1014 CFG – 1006 RFT / 1025 RFT:


Considering the Cooler structure:  We have experienced elevated clinker discharge temperatures at higher production rates, but they are still acceptable. 


Considering the Cooler drives:  During the testing to date, the cooler hydraulic drive motors have operated at approximately 40% of the full load amp limits, indicating more than adequate power at rates up to 3500 tpd.


Preheater, Size ø5.7 m Stages 1 & 2, ø6.0 m Stages 3, 4, & 5, ILC Calciner ø6.9 m x 16.0 m:


Considering the Preheater structure:  To date we have not experienced any problems with the additional pressure drop across the preheater.  While kiln ID fan power draw has increased, the power consumption per ton of clinker has only increased marginally due to the increased pressure drop.  The kiln ID fan capacity appears to be adequate for the increased production rates.  The kiln ID fan damper typically operated between 75% and 85% open when operating at a kiln feed rate of 245 tph and from 80% to 95% when operating at 250 tph.  Higher damper positions have occurred during periods when there was excessive build up in the riser.  This build up was caused by pitted refractory in the riser that was replaced during a recent kiln outage.


Considering the Calciner structure:  Stack testing performed during the testing period showed that CO emissions remained well within compliance.  Additionally, CO readings on the down comer gas only increased approximately 100 ppm when the kiln feed rate was increased from 220 tph to 250 tph.  No significant variations in down comer CO were observed at the increased production rates.  Proportionally, CO emissions should remain within our permit limits at feed rates over 250 tph.   


Raw Mill – FRM 38/190:


Considering the Raw Mill:  During initial testing, the raw meal fineness target was reduced with no adverse effects on burnability or product quality.  The raw mill averaged 256 tph dry raw meal at the current fineness target.  This is adequate to support a kiln feed rate of 267 tph.  If additional raw meal capacity is required, the fineness target can be reduced further, as it is still above the original design specification.


Coal Mill – FRM 16/18:


Considering the Coal Mill:  The coal mill performed well during the testing, with production rates up to 17 tph of pulverized coal.  This was more than adequate to support 3500 tpd clinker.  Some adjustment to the fineness target was made during the testing.  


General:


During the testing to date, the kiln has operated at 3500 tpd clinker (245 tph kiln feed rate) or above for nearly 650 hours.  There has been approximately 190 hours of operation at 3575 tpd (250 tph kiln feed rate).  The feed rate was taken as high as 255 tph during the testing to date.  During this testing, there were no problems with stack emissions or product quality and there were no mechanical/electrical problems that could be tied directly to the increased production rates.  The raw mill production rates were more than adequate to sustain 3500 tpd clinker.  The coal mill adequately sustained the increased production rates.


There are two future projects that are currently under consideration.  One is the implementation of the tire burning/alternate fueling system originally proposed in the construction permit.  The second is the injection of elevated loss on ignition flyash directly into the calciner.  However, both the main process equipment and the auxiliary support equipment have demonstrated the ability to maintain the requested production rate within the proposed emission limits.


Department personnel visited Rinker on December 7, 2004.  Mr. Aller provided an orientation to the control room and the continuous process and emissions data that is monitored by him and the operators.  At the request of the Department, Mr. Aller subsequently provided the entire record for process CO data with respect to preheater feed as well as the following statement:


Rinker’s Miami Cement plant has a carbon monoxide (CO) limit of 412 lbs per hour and compliance is demonstrated by annual main stack testing.  Testing to date has shown that the plant operates well within this limit, but there is no continuous monitoring for CO.  There is one process gas analyzer that monitors post-combustion gases for CO, however, it is located in the pre-heater exit, or downcomer duct.  Before entering the main stack, this gas stream mixes with the cooler vent gases as well as ambient air from various fresh air dampers.  As a result, the CO concentration in the main stack is significantly lower than in the downcomer.  Although there is precise calculation relating downcomer CO and main stack CO, alarm points on downcomer CO could be installed to alert the operator that CO emissions are near the limit and that action is needed to correct the situation.  Data from previous main stack testing could be used to determine an appropriate alarm set point for the downcomer CO that would provide additional reasonable assurance that the CO permit limit would not be exceeded during normal daily operations.


Dr. Koogler’s Summary on Production and Emissions


In response to the Department’s request for additional information, Dr. John Koogler (Rinker’s environmental consultant) submitted his documentation and opinions regarding production and emissions.�  


Dr. Koogler described some of the projects that Rinker may conduct in order to achieve the targeted feed rate of 267 TPH and production rate of 167 TPH.  Rinker may install a fly ash injection system such that some of the feed (fly ash) entering the preheater will be introduced into the calciner.  Rinker may also replace the existing main baghouse fan (or fan wheel) that has experienced resonance problems prior to reaching design capacity with one of equal capacity.


Dr. Koogler submitted the stack tests results for 2003 and 2004.  He stated that:  “Both the 2003 and 2004 emission measurements demonstrate that the plant routinely operates well within emission limiting standards.  The 2004 measurements demonstrate that pollutant emission rates are not a limiting factor in increasing the production rate to 267 tons per hour of preheater feed and 162 tons per hour of clinker”.


�
Dr. Miller’s Comments on Submittals


The Department provided the reports from F.L. Smidth, Rinker’s Production Manager, and Dr. Koogler to its own consultant, Dr. F. MacGregor Miller.  Dr. Miller is an expert on cement raw materials, pyroprocessing, emission formation, and control.  The Department requested that he review the documents to help the Department understand the environmental implications of the requested production increase.


On the basis of the three reports, Dr. Miller advised the Department by letter:� “the proposed production capacity increase is unlikely to affect emissions, other than possible minor increases in CO.  There may be some quality effects arising from the higher production, but this will be an issue for the Rinker quality department, rather than an environmental effect”.


Regarding Dr. Koogler’s summary, Dr. Miller stated: “the replacement of the ID (induced draft) fan with another unit capable of the design revolution rate of 900 rpm does not seem to constitute a change”.  He also stated: “the injection of fly ash would probably reduce CO and VOC emissions”.  


He noted that Dr. Koogler gives actual emission data from the plant with higher production rates than normal but not as high as desired.  All pollutants were well below the limits.  We (the Department) will need to verify that this is still true at 162 STPH clinker production, as well as the documented rates at 147 STPH”.


Department Comments on Production Capacity and Emissions


Rinker demonstrated that it can achieve a short-term kiln preheater feed rate of 251 TPH (possibly 256 TPH) and a clinker production rate of 150 TPH using the raw material, fuel, and operational procedures that were used during the second part of 2004.  Rinker is continually making raw materials, process adjustments, and is considering replacement of the induced draft fan components and injection of fly ash directly into the calciner to achieve the target feed and clinker production values of 267 and 162 TPH.


As previously stated, compliance was generally demonstrated with a good margin of safety, suggesting that they can also comply with the requested emission limits at rates as high as those requested.


VII.  METHOD OF ESTIMATING EMISSION INCREASES AND DECREASES


As a major source, a physical modification or change in method of operation of this facility resulting in no significant net emissions increases is not subject to PSD review and does not require a BACT determination.  It is clear that the production increase is a physical change or change in method of operation because it involves relaxation of a federally enforceable production limit.  


Significant net emissions increase is defined in Rule 62-212.400, F.A.C as follows:


�
Significant Net Emissions Increase – A significant net emissions increase of a pollutant regulated under the Act is a net emissions increase equal to or greater than the applicable significant emission rate listed in Table 212.400-2, Regulated Air Pollutants – Significant Emission Rates.


The significant emission rates are included in the table on the following page.  The meaning of a net emissions increase is given in Rule 62-212.400, F.A.C. as:


Net Emissions Increase – A modification to a facility results in a net emissions increase when, for a pollutant regulated under the Act, the sum of all of the contemporaneous creditable increases and decreases in the actual emissions of the facility, including the increase in emissions of the modification itself and any increases and decreases in quantifiable fugitive emissions, is greater than zero.


Contemporaneous emissions increases and decreases are described in the following definition:


Contemporaneous Emissions Changes – An increase or decrease in the actual emissions or in the quantifiable fugitive emissions of a facility is contemporaneous with a particular modification if it occurs within the period beginning five years prior to the date on which the owner or operator of the facility submits a complete application for a permit to modify the facility and ending on the date on which the owner or operator of the modified facility projects the new or modified emissions unit(s) to begin operation.  The date on which any increase in the actual emissions or in the quantifiable fugitive emissions of the facility occurs is the date on which the owner or operator of the facility begins, or projects to begin, operation of the emissions unit(s) resulting in the increase.  The date on which any decrease in the actual emissions or in the quantifiable fugitive emissions of the facility occurs is the date on which the owner or operator of the facility completes, or is committed to complete through a federally enforceable permit condition, a physical change in or change in the method of operation of the facility resulting in the decrease.


The definition of actual emissions is given in Rule 62-210.200, F.A.C. (definitions) as follows:


Actual Emissions – The actual rate of emission of a pollutant from an emissions unit as determined in accordance with the following provisions:


In general, actual emissions as of a particular date shall equal the average rate, in tons per year, at which the emissions unit actually emitted the pollutant during a two year period which precedes the particular date and which is representative of the normal operation of the emissions unit.  The Department may allow the use of a different time period upon a determination that it is more representative of the normal operation of the emissions unit.  Actual emissions shall be calculated using the emissions unit’s actual operating hours, production rates and types of materials processed, stored, or combusted during the selected time period.


The contemporaneous creditable emissions changes are given in the following table.  The primary basis of the creditable reductions is the shutdown of the old wet process pyroprocessing lines in 2000.  The primary basis of the creditable increases is the startup of the dry process line as modified by the present request.  


Pollutant�
Increases


Dry Process at Proposed Capacity�
Decreases


Wet Process Actual Emissions�
Net Increases (Decreases)�
PSD Significant


Emission Rate�
�
PM�
163�
165�
(2)�
25�
�
PM10�
130�
140�
(10)�
15�
�
SO2�
425�
1383�
(1058)�
40�
�
NOx�
2600�
2571�
29�
40�
�
CO�
1827�
1735�
92�
100�
�
VOC�
111�
47�
64�
40�
�
H2SO4�
13�
13.4�
~ 0�
7�
�
Hg�
0.09�
Assumed 0�
<0.09�
0.1�
�
Pb�
0.195�
Assumed 0�
<0.195�
0.6�
�
The net emission increases are less than the significant emission rates for all pollutants with the exception of VOC.  However, the Department conducted a PSD review and made a BACT determination for this pollutant in 2002.  The BACT of 0.12 lb/ton of clinker would equate to 78 tons of VOC at the proposed capacity.  Therefore, the net VOC increase will be 78 – 47 = 31 TPY and PSD will not be triggered.


For reference, the emissions estimated above are less than those estimated during the original project review conducted in 1997.  For example, the present permit allows 1,340 TPY of SO2 and 2940 TPY of NOX. 


The proposed increase in production and the possible projects to reliably achieve the requested rates.  The net emissions increases constitute a modification requiring a permit and that results in net emissions increases less than the significant emission rates.  The Department has determined that PSD is not triggered for any pollutant and no BACT determinations are required.


VIII.  PROPOSED EMISSION and production LIMITS


The table on the following page lists the emission limits proposed by the Department for comparison with the previously listed emission limits applicable to the plant.  The proposed values are equal to those proposed by Rinker with the exception of VOC.  The proposed VOC limit is less than proposed by Rinker in order to preserve the previous PSD review and BACT analysis and to avoid triggering a new PSD review and BACT analysis.


The proposed preheater feed and clinker production limits are based on a 1-hour average rather than a 24-hour average (that would not otherwise limit short term production).  


Based on the concerns expressed by F.L. Smidth, the Department’s consultant, and the Department’s analysis, the Department will require that Rinker activate a CO process alarm.  The alarm will rely on the existing continuous process CO monitor and shall be set at the level that corresponds to the emission limit above. The alarm will require Rinker to take the appropriate measures to return CO to a level less than the alarm trigger.  By these measures, the Department has reasonable assurance that annual emissions will be less than 1,827 tons per year and will avoid requiring installation of a CO CEMS in the stack.


Parameter�
Emission Limits


(production basis)�
Emission or Production Limits


(mass per time basis)�
Annual Emissions or Production


(Tons per Year)�
�
PM�
0.152 lb/ton kilnph feed�
40.6 lb/hour�
163�
�
PM10�
0.121 lb/ton kilnph feed�
32.3 lb/hr�
130�
�
SO2�
0.50 lb/ton clinker (daily)�
81 lb/hr  (daily average)�
325�
�
NOX�
4.0 lb/ton clinker (daily)�
648 lb/hr  (daily average)�
2,600�
�
CO�
2.81 lb/ton clinker�
412 lb/hr�
1,827�
�
VOC�
0.12 lb/ton clinker (30-day)�
19.4 lb/hr  (30-day rolling)�
78�
�
H2SO4�
0.020 lb/ton clinker�
3.24 lb/hr�
13.0�
�
Mercury�
1.4 x 10-4 lb/ton clinker�
0.023 lb/hr�
0.091�
�
Lead�
3.0 x 10-4 lb/ton clinker�
0.049 lb/hr�
0.195�
�
Kilnph Feed�
�
267 TPH  (1-hr)�
�
�
Clinker�
�
162 TPH  (1-hr)�
1,300,000�
�
Cooler Throughput�
�
162 TPH  (1-hr)�
�
�
Coal�
�
18.7 TPH  (24-hr)�
�
�
Petcoke�
�
16.3 TPH  (24-hr)�
�
�
Heat Input�
�
485 mmBtu/hr�
�
�
IX.  APPROVED PROJECTS


In order to achieve the target 267 TPH feed rate and 162 TPH of clinker production, the Department recognizes that Rinker may determine that some of the following projects may be necessary:


Replacement of the induced draft fan with another 900 rpm fan.  No permit required.


Replacement of any fan components or tipping (extending) the blades.  No permit required.


Implementation of fly ash injection in the calciner.  Covered by this action.


Modifications to the calciner to insure complete burnout of CO.  Covered by this action.


Replacement of the induced draft fan with a larger fan.  Permit modification required.


Replacement of kiln drive or any of its components.  Permit modification required.


Upgrading of raw mill or additional raw mill.  Permit modification required.


Rinker may determine different projects are needed and shall consult with the Department regarding permitting requirements including PSD applicability.


�
XI.  conclusion


Based on the Data reviewed by the Department, Rinker has demonstrated that it can consistently comply with the permitted emissions rates as well as the requested emission rates at feed rates (221 to 251 TPH) and production rates (138 to 150 TPH) in excess of those currently authorized (220 and 137 TPH).  Compliance was generally demonstrated with a good margin of safety.  


If and when Rinker achieves and sustains the target production rates, reasonable extrapolation of the emission data trends suggests they can also comply with the requested emission limits at the target production rate.


The large reduction in permitted sulfur dioxide emissions and the reduction in actual emissions compared with those characteristic of the old wet process expands increment in both the nearby Class I and Class II areas. 


The permit will provide until December 31, 2006 for the approved projects to reach and maintain the target production rates.  However, Rinker must comply with all of the terms of the attached permit upon issuance and with the provisions of the existing Title V permit except those superseded by this permitting action.
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