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1.
General Information

1.1
Applicant Name and Address

Florida Rock Industries, Inc.

Newberry Plant

155 East 21st Street

Jacksonville, FL 32202

Authorized Representative:  Gary Sauer, President, Cement and Calcium Group

1.2
Reviewing and Process Schedule

	11/05/2004
	Received permit application, report and fee

	11/19/2004
	Received comments from the National Park Service dated 11/19/2004 via e-mail

	12/03/2004
	Sent Request for Additional Information 

	12/09/2004
	Received comments from EPA dated 12/09/2004 via e-mail

	01/14/2005
	Received Response for Additional Information

	02/13/2005
	Application Complete


2.
Facility Information
2.1
Facility Location

This permit authorizes Florida Rock Industries, Inc. to construct a dry process, preheater/precalciner kiln system to be located at 4000 NW County Road 235, Alachua County.  The UTM coordinates are: Zone 17; 346.4 km E and 3285.7 km N.  The nearest distance of this site from the Chassahowitzka, St. Marks, Bradwell Bay, and Okefenokee Class I PSD areas is 103, 141, 193 and 100 kilometers, respectively.
                             [image: image1.emf]


2.2Standard Industrial Classification Codes (SIC)

	Industry Group No.
	32
	Stone, Clay, Glass, and Concrete Products

	Industry No.
	3241
	Cement, Hydraulic


2.3
Facility Category

The existing facility consists of a portland cement plant and associated quarry, and raw material and cement handling operations.  The plant combines raw materials and utilizes a preheater/precalciner kiln with in-line raw mill to produce clinker.  The clinker will be milled and combined with gypsum to produce portland cement, which will be stored in silos and shipped in bags or in bulk by truck.  Raw materials other than limestone and overburden, and all fuels will be brought to the site by truck or rail.  This project is for a new cement manufacturing line (line 2) at the existing facility. This project is subject to Prevention of Significant Deterioration (PSD) Review and a Best Available Control Technology (BACT) determination.  The plant will be installing Selective Non-catalytic Reduction (SNCR) technology to control NOx emissions from the new line.  NOx emissions limit from the kiln will be 1.95 lbs of NOx per ton of clinker (243.75 lb/hour).  Emissions limits for PM, PM10, SO2, CO, and VOC are 29.37 lb/hr, 19.6 lb/hr, 35 lb/hr, 450 lb/hr, and 15 lb/hr, respectively.  Mercury emissions will be limited to 122 lbs per year from the new line, and visible emissions from the line will be limited to 10% opacity.  New emissions units for the project will include a raw mill system, a dry process preheater/precalciner kiln system, clinker handling system, finish grinding operations, two cement loadout silos, and coal handling and grinding operations.  Line 2 will have a capacity of 212 tons per hour of material fed to the preheater, 125 tons per hour of clinker production, and 156 tons per hour of portland cement production.  These rates correspond to annual rates of 1,857,120 tons per year of material fed to the preheater (dry basis), 1,095,000 tons per year of clinker production, and 1,366,560 tons per year of Portland cement production.  Fuels allowed to be used in the pyroprocessing system are natural gas, distillate fuel oil, coal, propane, petroleum coke, whole tires and high carbon fly ash.  The plant will also include a coal processing operation that will crush coal and petroleum coke and will have an annual processing capacity of 134,769 tons of coal and petroleum coke.  Changes to the existing facility will include increased production,  handling and storage to provide raw materials to both raw mills, new unloading and storage facilities for raw materials, clinker routing from the new and existing clinker coolers to be conveyed to either the existing clinker silos or to the new quadrated silo, clinker and additive routing from the new and existing clinker silos to either the new or existing finish mill, and cement routing from the new and existing cement silos to allow cement from any silo to be conveyed either to the existing rail loadout, the existing truck loadout, the existing bagging system, or the new cement silos.  The raw material and handling storage shall not process more than 510 tons per hour of raw material (4,467,600 tons per year) in any consecutive 12-month period, with a maximum hourly rate of 1,330 tons per hour of raw material. 

This facility is classified as a Major or Title V Source of air pollution because emissions of at least one regulated air pollutant, such as particulate matter (PM/PM10), sulfur dioxide (SO2), nitrogen oxides (NOx), carbon monoxide (CO), or volatile organic compounds (VOC) exceeds 100 tons per year (TPY).

This facility is within an industry included in the list of the 28 Major Facility Categories per Table 62-212.400-1, F.A.C.  Because emissions are greater than 100 TPY for at least one criteria pollutant, the facility is also a Major Facility with respect to Rule 62-212.400, Prevention of Significant Deterioration (PSD).

The applicant stated that this facility is a major source of hazardous air pollutants (HAPs).

3.
Project Description

This permitting action is to allow for the construction of a preheater/precalciner kiln with in-line raw mill.  Emissions units addressed by this permit are:

	Emissions

Unit No.
	Emissions unit Description

	001
	Raw Materials Handling and Storage

	009
	Raw Mill System- Line 2

	010
	Kiln/ Raw Mill- Line 2

	011
	Clinker Handling System- Line 2

	012
	Finish Grinding Operations- Line 2

	013
	Cement Loadout  Silos 6 & 7

	014
	Coal Handling and Grinding Operations- Mill 2

	015
	Paved Road Emissions
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Pictured is the existing preheater/precalciner kiln system at Florida Rock Newberry Plant.  The new kiln system will be essentially identical to the existing line with the addition of the additional NOx controls. 

3.1
General Process Description
Portland cement is a fine powder, usually gray in color, which consists of a mixture of dicalcium silicate, tricalcium silicate, tricalcium aluminate, and tetracalcium aluminoferrate, and small amounts of magnesium oxide, sodium, potassium and sulfur, to which one or more forms of calcium sulfate have been added.  About 95% of the cement production in the U.S. is portland cement.  Masonry cement represents the balance of the domestic cement production.

There are several cement manufacturing processes including wet, dry, dry preheater and dry preheater/precalciner processes.  These processes all produce portland cement from raw materials through pyroprocessing.  Each type of process has different characteristics for equipment design, method of operation, and fuel consumption.  In the wet and dry processes, all of the pyroprocessing and fuel combustion occurs in the kiln, with the primary difference being that with the wet process the raw materials are blended and introduced into the kiln as a slurry.  The preheater and preheater/precalciner processes are also dry processes, but in these processes thermal efficiency and production capacity have been improved by adding process vessels arranged vertically before the kiln, wherein the hot gases pass counter to the material flow, effecting heat transfer through the intimate contact between the two streams.  The improved heat transfer allows the kiln length to be reduced.  This arrangement also allows the hot gases from the preheater tower to be used to dry raw materials in the raw mill.  In the preheater/precalciner process, fuel combustion is divided between the kiln and a preheater vessel below the preheater tower.  This arrangement provides for greater thermal efficiency than the preheater process.  A relatively new innovation is the use of a separate line combustion chamber for the preheater burner, so called because it is installed to the side (separate) of the material flow through the precalciner region.  Because of its lower fuel requirements and greater efficiency, most new portland cement plants use the dry preheater/precalciner process.  The applicant proposed to use the dry preheater/precalciner process, with a separate line combustion chamber for the calciner burner, in an in-line arrangement with the raw mill.

The most commonly used kiln fuels are coal, natural gas, and oil.  Supplementary fuels such as petroleum coke, tires, used oil and various kinds of wastes are burned at many plants.  The applicant proposed to fire coal, petroleum coke, tires and high carbon flyash.  The applicant will not fire or introduce hazardous wastes, petroleum contaminated soil or materials, used oil, oil fuels, other solid fuels, or solid wastes other than tires.  Tires may be fed into the kiln feed end at up to 15% of heat input.  
The production of portland cement is generally a four-step process:  raw materials acquisition and handling, kiln feed preparation for pyroprocessing, pyroprocessing, and finished cement grinding.  The chemical reactions and physical processes that constitute the transformation from raw materials to cement are quite complex.  The heart of the portland cement manufacturing process is the pyroprocessing system which includes the rotary kiln and preheater/precalciner.

Pyroprocessing may be divided into four stages, depending on location and temperature of the materials in the system:  evaporation of uncombined water from raw materials; dehydration of combined water to form oxides of silicon, aluminum, and iron; calcination (liberation of carbon dioxide); reaction and sintering of the oxides in the kiln to form cement clinker.

Generally the entire process may be summarized as follows.  Raw materials, predominantly limestone, but also including sand, clay, iron ore, and coal ash, will be crushed and then blended and milled in the raw mill.  The resulting material will be conveyed to the pyroprocessing system in the top stage of the preheater.  It will exit the preheater/precalciner and enter the kiln at the elevated end (feed end).  The rotation of the kiln causes the solid materials to be slowly transported downward from the front end (discharge end).  Fuel will be supplied to the precalciner combustion chamber, optionally at the feed end of the kiln, and at the lower or discharge end of the kiln.  The hot, gaseous combustion products will move countercurrent to the material flow, thereby transferring heat to solids in the kiln and preheater/precalciner, and to the raw mill.

The clinker will enter the clinker cooler where it will be cooled by ambient air.  This cooling or quenching serves to “freeze” the clinker, halting the formation chemistry.  Hot air from the clinker cooler will be recovered and returned to the pyroprocessing system as combustion air and will also be supplied to the coal mill for drying the coal and petroleum coke.  The cooled clinker will be stored in silos before being mixed with gypsum and limestone and ground in a ball mill in the finish milling operation to produce Portland cement.  The Portland cement will be stored in silos and loaded in bulk into tanker trailers or in bags which will be palletized.  The Portland cement will be hauled by truck for distribution to customers.
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3.2
Detailed Process Description

The process for this plant is discussed in more detail below.

Raw Material Handling

Limestone will be mined primarily below the water table.  The overburden, consisting of sand and clay, will be removed from the limestone surface and stockpiled in the vicinity of the crusher.  The crusher will be portable, and will be relocated periodically in accordance with the mining plan.  The overburden and the limestone will be fed into the crusher typically with front end loaders in the ratios dictated by the target chemical composition of the desired raw mix.  The quarry mix will be delivered to a covered storage hall by a conveyor belt system.  The quarry mix will have a moisture content of 10-20%.  The storage hall will have space devoted to storage of the other raw materials which include but are not limited to:  mill scale, feldspar and flyash.  The other raw materials will be transported to the facility from offsite by truck.

Fugitive emissions from raw material handling and conveying will be minimized by inherent moisture and by the application of water for suppression of unconfined emissions of particulate matter.  Unpaved roads will be sprayed by a water truck.  Paved roads will be cleaned by vacuum sweeper truck as required to prevent unconfined particulate matter emissions.  Material stockpiles at the plant will be covered to limit particulate matter generated by wind erosion.

Raw Milling Operations

The quarry mix and other raw materials will be conveyed to the raw mill feed bin.  Raw materials will be fed from the raw mill feed bin to the raw mill.  The raw mill will grind and mix the raw materials, and dry the raw materials with the hot gases from the pyroprocessing system.  Emissions from the raw mill are controlled by baghouses.  The raw mill air heater will be controlled by the electrostatic precipitator (ESP) through the kiln.  
Pyroprocessing System

The kiln feed from the homogenization silo will be conveyed to the preheater by means of an airlift.  The feed will enter the top stage of the preheater or, during wet material conditions, drop into the next lower stage of the preheater to increase the gas temperature to the raw mill.  Gases from the pyroprocessing system will flow counter to the material direction to the raw mill and the ESP.

Coal, petroleum coke, natural gas, and flyash will be burned in the main burner at the discharge end of the kiln.  Natural gas, fuel oil and propane will be used as a startup and supplemental fuel.  The plant will also burn tires as available at the transition from the preheater to the kiln feed end.  Combustion air for the precalciner will be provided through a tertiary air duct from the clinker cooler.

The pyroprocessing system will transform the raw meal from the homogenization silo into clinker.  This amount of clinker when mixed with calcium sulfate (gypsum) will produce 156 tons of Portland cement per hour.

Clinker Cooling And Handling

After discharge from the kiln, the clinker will be cooled with ambient air in a reciprocating grate cooler.  The exhaust gases from the cooler will be cleaned by the ESP or baghouses operating under negative pressure from an ID fan.  The cleaned gases will be exhausted through a stack that is shared with the coal mill.  A portion of the clinker cooler gases will be ducted to the coal mill to dry the coal.  These gases will then exhaust through the coal mill fabric filter into the common stack with the cooler exhaust.  A portion of the clinker cooler gases will be ducted to the precalciner and the precalciner combustion chamber. 
The clinker will be conveyed to the clinker silos.  The clinker will be withdrawn from the silos by vibrating feeders, and discharged onto the finish mill feed belt.  Enclosed clinker handling operations and storage silos will be controlled with baghouses.

Finish Mill

Gypsum and limestone will be received by truck and stored under cover in stockpiles.  Each material will be transferred by a front end loader to feed hoppers, and conveyed to the finish mill.  The finish mill can produce up to 156 tons per hour of Portland cement.

All enclosed sources associated with the finish milling operation will be controlled with baghouses.  Fugitive emissions from gypsum and limestone handling and conveying associated with the finish milling operation will be minimized by inherent moisture and by the application of water as necessary for suppression of unconfined emissions of particulate matter.

Cement Handling 

Finished Portland cement will be stored in concrete silos.  The Portland cement will be withdrawn from the silos and loaded into tanker trailers for bulk shipment or into bags which will be palletized for shipment.  Finished Portland cement will be transported by truck or rail. 
All enclosed sources associated with the cement handling operation will be controlled with baghouses.

Coal and Petroleum Coke Handling

Coal and petroleum coke will be received by railcar.  The bucket elevator will discharge either into a covered storage facility or onto a belt and then to a bin.  Coal and petroleum coke in covered storage will be reclaimed by a front end loader through the unloading system.  The milled fuels will be stored in a pulverized fuel storage bin for pneumatic conveyance to the main burner and precalciner burner.

All enclosed sources associated with the coal and petroleum coke handling and milling operation will be controlled with baghouses.  Fugitive emissions from coal and petroleum coke handling and conveying will be minimized by inherent moisture and by the application of water as necessary for suppression of unconfined emissions of particulate matter.

Cement Kiln Dust

This cement plant will not generate cement kiln dust (CKD) as a waste product.  This is consistent with the low alkali characteristics of the raw limestone and the greater opportunity for recycle afforded by the dry preheater/precalciner process.  The process equipment utilized to transport the captured dust from the ESP back into the process is all enclosed.  Unconfined emissions are not expected from dust handling and conveying activities.

4.
Project Emissions

The total annual air pollutant potential emissions in tons per year from the facility will be:

	Pollutant


	PSD Significance

Levels 1
	Maximum 

Emissions
	Subject to 

PSD Review?

	PM
	25
	285
	Yes

	PM10 
	15
	232
	Yes

	SO2
	40
	153
	Yes

	NOx
	40
	1424 
	Yes

	CO
	100
	1971
	Yes

	VOC (Ozone)
	40
	66
	Yes


1
Florida Administrative Code 212.400-2.

The proposed project is subject to the provisions of Rule 62-212.400, F.A.C., Prevention of Significant Deterioration (PSD), because it will be a major modification to an existing facility.  The proposed project will result in "significant increases" with respect to Table 62-212.400-2 of emissions of PM and PM10, SO2, NOx, CO, and VOC.  This project will emit less than significant emission rates of the other regulated pollutants of Table 62-212.400-2.

Maximum emissions of mercury will be 122 pounds per year and are limited by the permit below the PSD applicability level.  Maximum emissions of dioxin will be 0.00105 pounds per year and are limited by the federal MACT rule.  Dioxin is not subject to PSD review.

5.
Rule Applicability

The proposed project is subject to preconstruction review requirements under the provisions of Chapter 403, Florida Statutes, and Chapters 62-4, 62-204, 62-210, 62-212, 62-214, 62-296, and 62-297 of the Florida Administrative Code (F.A.C.).

This facility is located in an area designated, in accordance with Rule 62-204.340, F.A.C., as attainment for the criteria pollutants ozone, carbon monoxide, sulfur dioxide, and nitrogen dioxide, and designated as unclassifiable for PM10.

The proposed project was reviewed under Rule 62-212.400, F.A.C., Prevention of Significant Deterioration (PSD), because it will be a major modification to an existing facility.  This review consisted of a determination of Best Available Control Technology (BACT) and an analysis of the air quality impact of the increased emissions.  (The BACT determination is documented separately.)  

The emissions units included in this project are subject to regulation under the New Source Performance Standards, 40 CFR 60 Subpart A, General Provisions, Subpart F, Standards of Performance for Portland Cement Plants, Subpart Y Standards of Performance for Coal Preparation Plants, and Subpart OOO, Standards of Performance for Nonmetallic Mineral Processing Plants.  Some of these emissions units are also subject to 40 CFR 63 Subpart LLL, National Emission Standards for Hazardous Air Pollutants from the Portland Cement Manufacturing Industry (40 CFR 63.1340 – 63.1359) and 40 CFR 63 Subpart A.  These emissions units are also subject to the requirements of the state rules as indicated in this permit, particularly Rule 62-212.400, F.A.C., Prevention of Significant Deterioration.  Some emissions units are subject to Rule 62-296.701, F.A.C., Portland Cement Plants.  Additionally the permit references the test methods of 40 CFR 60, Appendix A, Test Methods; 40 CFR 63, Appendix A, Test Methods; 40 CFR 51, Appendix M, Recommended Test Methods for State Implementation Plans; 40 CFR 61, Appendix B, Test Methods.

The emission units affected by this permitting action shall comply with all applicable provisions of the Florida Administrative Code, including applicable portions of the Code of Federal Regulations incorporated therein.  This permitting action does not provide a shield from the enforcement of other applicable legal requirements. 
6.
Air Pollution Control Techniques

The applicant proposed to control air pollutant emissions through various methods.  The applicant proposed BACT for the following PSD pollutants.  Control equipment (ESPs and baghouses) was proposed for particulate matter and the use of wet suppression, application of surfactants, paving of roadways, use of a vacuum sweeper on paved roads, and covering of stockpiles to reduce wind erosion to control particulate matter from fugitive sources.  The facility proposed Alkali/Sulfur Balance for SO2 control.  Selective Non-catalytic reduction (SNCR) was proposed for NOx control.  Combustion control and good combustion practices were identified for CO and VOC control.  These control techniques and emission limits are discussed in detail in the BACT Determination for this project dated March 29, 2005.  Control of mercury emissions will result from limiting the mass of mercury introduced into the pyroprocessing system from the raw mill feed and fuels.  Dioxin emissions will be controlled by limiting the temperature of the inlet of the electrostatic precipitator for the in-line kiln/raw mill pursuant to federal NESHAP regulation as required by 40 CFR 63 subpart LLL.

6.1
Compliance Procedures

The permit requires annual testing for emissions from the in-line kiln/raw mill of PM10, SO2, NOx, CO, VOC, mercury and visible emissions.  The permit requires annual testing for emissions from the clinker cooler of PM, PM10, and visible emissions.  Annual testing is required for visible emissions from all other emission points.  Initial testing is required for PM from the emission points controlled by baghouses.  Testing for PM10 is required for some of the emission points controlled by baghouses only if the tests for PM do not show compliance with the PM limit.  Pursuant to federal rule, the permit requires testing for dioxin/furan emissions initially and every 30 months.  In addition, a continuous emission monitoring (CEM) system is required for SO2, NOx, CO, and VOC emissions from the in-line kiln/raw mill and continuous opacity monitoring (COM) systems are required for visible emissions from in-line kiln/raw mill and the clinker cooler.  Continuous monitoring of other parameters such as the inlet temperature of the electrostatic precipitator for the in-line kiln/raw mill and the coal mill exit gas temperature is required.

6.2
Excess Emissions

Allowable Excess Emissions:  Pursuant to Rules 62-4.070(3) and 62-210.700(5), F.A.C., for purposes of this permit, all limits established pursuant to the State Implementation Plan, including those limits established as BACT, include emissions during periods of startup, shutdown and malfunction. Excess emissions shall not exceed a 2-hour duration.  This provision can not be used to vary any NSPS or NESHAP requirements from any subpart of 40 CFR 60 or 40 CFR 63.  Excess emissions which are caused entirely or in part by poor maintenance, poor operation, or any other equipment or process failure which may reasonably be prevented during start-up, shutdown, or malfunction shall be prohibited pursuant to Rule 62-210.700(4), F.A.C.

7.
Source Impact Analysis

7.1
Introduction

The proposed project is a major modification to an existing facility and will increase PM10, SO2, NOx, CO and VOC emissions at levels in excess of PSD significant amounts.  PM10, SO2, and NOX are criteria pollutants and have national and state ambient air quality standards (AAQS), PSD increments and significant impact levels defined for them.  CO is a criteria pollutant and has only AAQS and significant impact levels defined for it.  Emissions of VOC are related to the formation of ozone and are not generally modeled for individual stationary sources.  The air quality impact analyses required by the PSD regulations for these pollutants include:

· An analysis of existing air quality for PM10, SO2, NOX, CO and VOC;

· A significant impact analysis for PM10, SO2, NOX and CO;

· A PSD increment analysis for PM10;

· An Ambient Air Quality Standards (AAQS) analysis for PM10;

· An analysis of impacts on soils, vegetation, and visibility and of growth-related air quality modeling impacts.

The analysis of existing air quality generally relies on preconstruction monitoring data collected with EPA-approved methods.  The significant impact, PSD increment, and AAQS analyses depend on air quality dispersion modeling carried out in accordance with EPA guidelines.

Based on the required analyses, the Department has reasonable assurance that the proposed project, as described in this report and subject to the conditions of approval proposed herein, will not cause or significantly contribute to a violation of any AAQS or PSD increment.  A discussion of the required analyses follows.

7.2
Analysis of Existing Air Quality

Preconstruction ambient air quality monitoring is required for all pollutants subject to PSD review unless otherwise exempted or satisfied.  This monitoring requirement may be satisfied by using previously existing representative monitoring data, if available.  An exemption to the monitoring requirement shall be granted by rule if either of the following conditions is met:  the maximum predicted air quality impact resulting from the projected emissions increase, as determined by air quality modeling, is less than a pollutant-specific de minimus ambient concentration; or the existing ambient concentrations are less than a pollutant-specific de minimus ambient concentration.  If preconstruction ambient monitoring is exempted, determination of background concentrations for PSD significant pollutants with established AAQS may still be necessary for use in any required AAQS analysis.  These concentrations may be established from the required preconstruction ambient air quality monitoring analysis or from the existing representative monitoring data.  These background ambient air quality concentrations are added to pollutant impacts predicted by modeling and represent the air quality impacts of sources not included in the modeling.  No de minimus ambient concentration is provided for ozone.  Instead the net emissions increase of VOC is compared to a de minimus monitoring emission rate of 100 tons per year.

The table below shows project air quality impacts for comparison to de minimus ambient concentrations.

	Air quality impact de minimus levels

	Pollutant
	Averaging Time
	Modeled Concentration
(µg/m3)
	Impact Greater than De Minimus (Yes/No)
	De Minimus Level (µg/m3)

	SO2
	24-hr
	1 
	No
	13

	PM10
	24-hr
	44 
	Yes
	10

	CO
	8-hr
	39
	No
	575

	NO2
	Annual
	1 
	No
	14

	Ozone
	Annual Emission Rate
	< 100 TPY of VOC
	No
	100 TPY VOC

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


As shown in the table SO2, NO2 and CO impacts from the project are predicted to be less than the de minimus levels; therefore, preconstruction monitoring is not required for these pollutants.  VOC emissions are predicted to be less than the de minimus emission rate; therefore preconstruction monitoring is not required for ozone.  As will be shown in the significant impacts section of this evaluation, SO2 and NO2 emissions are not predicted to have significant impacts; therefore no further modeling for these pollutants is required, and no background concentrations need to be determined.

However, the table shows that PM10 impacts from the project are predicted to be greater than the corresponding de minimus level.  Therefore, the applicant is not exempt from preconstruction monitoring for PM10.  
The applicant may instead satisfy this requirement using previously existing representative data.  Previously existing representative monitoring data does exist from PM10 monitors located in Gainesville; this data is appropriate for fulfilling the monitoring requirement for this pollutant and to establish a background concentration for use in the PM10 AAQS analysis.  PM10 background concentrations for PM10 are shown in the table below.
PM10 Monitor Data for Background Concentrations

	Years
	Monitor Location
	Concentration (ug/m3) High 2nd high
24-hour average
	Arithmetic Mean Concentration (ug/m3)
Annual Average

	2000-2004
	Gainesville: NW 53rd Avenue
	48
	21


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


7.3
Models and Meteorological Data Used in Significant Impact, PSD Increment and AAQS Analyses

PSD Class II Area

The EPA-approved Industrial Source Complex Short-Term (ISCST3) dispersion model was used to evaluate the pollutant emissions from the proposed project in the surrounding Class II Area.  This model determines ground-level concentrations of inert gases or small particles emitted into the atmosphere by point, area, and volume sources.  It incorporates elements for plume rise, transport by the mean wind, Gaussian dispersion, and pollutant removal mechanisms such as deposition.  The ISCST3 model allows for the separation of sources, building wake downwash, and various other input and output features.  A series of specific model features, recommended by the EPA, are referred to as the regulatory options.  The applicant used the EPA recommended regulatory options.  Direction‑specific downwash parameters were used for all sources for which downwash was considered.  The stacks associated with this project all satisfied the good engineering practice (GEP) stack height criteria.

Meteorological data used in the ISCST3 model consisted of a concurrent 5-year period of hourly surface weather observations from the National Weather Service (NWS) station at Gainesville, Florida and twice-daily upper air soundings from Waycross, Georgia.  The 5-year period of meteorological data was from 1989 through 1993.  These NWS stations were selected for use in the study because they are the closest primary weather stations to the study area and are most representative of the project site.  The surface observations included wind direction, wind speed, temperature, cloud cover, and cloud ceiling.

PSD Class I Area

The nearest distance of this site from the Chassahowitzka, St. Marks, Bradwell Bay, and Okefenokee Class I PSD areas is 103, 141, 193 and 100 kilometers, respectively.  Since the PSD Class I areas evaluated for impacts are greater than 50 km from the proposed facility, long-range transport modeling was required for the Class I impact assessments.  The California Puff (CALPUFF) dispersion model was used to evaluate the potential impact of the proposed pollutant emissions on the PSD Class I increments and the Air Quality Related Values (AQRVs), regional haze.  CALPUFF is a non-steady state, Lagrangian, long-range transport model that incorporates Gaussian puff dispersion algorithms.  This model determines ground-level concentrations of inert gases or small particles emitted into the atmosphere by point, line, area, and volume sources.  The CALPUFF model has the capability to treat time-varying sources.  It is also suitable for modeling domains from tens of meters to hundreds of kilometers, and has mechanisms to handle rough or complex terrain situations.  Finally, the CALPUFF model is applicable for inert pollutants as well as pollutants that are subject to linear removal and chemical conversion mechanisms.
CALPUFF was run in screen mode using ISCST3 meteorological input data.  Five years of regionally representative data were used as input.  The source of the surface data was the Solar and Meteorological Surface Observation Network (SAMSON) data set that has been produced by the National Climatic Data Center (NCDC).  Hourly SAMSON surface data for Miami International Airport supplemented with precipitation data obtained from NCDC for the period 1986 through 1990 was used along with concurrent upper air data from Tampa, Florida.




The air quality models used are those listed in the "Guideline on Air Quality Models", 40 CFR Part 51 Appendix W.  All air quality analyses were performed using the current available versions of EPA guideline models.  For ISC, version 02035 was used.  For CALPUFF, version 5.724 was used.  

Determination of the Significant Impact Area (SIA) was based on modeling of the proposed major modification only.  New sources were modeled at their future maximum allowable emission rate.  SIA determination modeling was performed with the ISCST3 model with five years of representative meteorological data.  Building downwash was also included.  Receptor elevations were not considered in the modeling because the terrain in the modeling domain is mostly flat to gently rolling.

7.4
Significant Impact Analysis
Where predicted concentrations are below the significance levels for a given pollutant, no further modeling is required for that pollutant.  A mixed cartesian/polar grid was used with this modeling to evaluate the distance to where highest (high-first-high) short term and long term ambient concentrations fall below the appropriate pollutant significance levels.  Modeling to determine significance was conducted using facility fenceline receptors with 100-meter spacing, discrete receptors with 250-meter spacing from the fenceline to 3 kilometers, and radial rings using 10 degree spacing from 3 kilometers to 12 kilometers at 1-kilometer intervals.  In the Class II area in the vicinity of the facility the significant impact distance is the critical distance and determines the significant impact area (SIA) over which any additional multisource modeling is required.  The SIA is defined as a circular area centered on the proposed source with a radius equal to the critical distance.  The SIA, if any, was established for every averaging period of every applicable pollutant for every year of meteorological data.  The SIA, for each applicable pollutant, over which NAAQS and increment compliance modeling is performed, is the largest of these areas.



	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	




	
	
	
	
	
	
	

	
	
	

	
	
	

	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	

	
	
	
	
	
	
	

	
	
	

	
	
	



The following table shows maximum predicted impacts and the SIA for each applicable averaging period for each pollutant.


	MAXIMUM Project Air quality Impacts for Comparison to the 

PSD Class II SIGNIFICANT Impact Levels in the Vicinity of the Facility

	Pollutant
	Averaging Time
	Maximum Predicted Impact (µg/m3)
	Significant Impact Level (µg/m3)
	Significant Impact? (Yes/No)
	SIA (km)

	SO2
	Annual
	0.1
	1
	No
	None

	
	24-hr
	1.3
	5
	No
	None

	
	3-hr
	4.0
	25
	No
	None

	PM10
	Annual
	3.1
	1
	Yes
	3

	
	24-hr
	43.8
	5
	Yes
	7

	CO
	8-hr 
	39
	500
	No
	None

	
	1-hr
	111
	2,000
	No
	None

	NO2
	Annual
	0.9
	1
	No
	None










SO2, NO2 and CO were determined to have less than significant impacts in the Class II area.  This demonstrates compliance with ambient air quality standards and PSD increments for these pollutants.  No further dispersion modeling was required to be performed for these pollutants.  


PM10 was determined to have greater than significant impacts in the Class II area.  The SIA based on maximum predicted ambient air concentrations of PM10 for all periods was 7 km.  Therefore, refined dispersion modeling, including other sources in the area, was required and conducted for PM10 to demonstrate compliance with the PSD increments and the AAQS.


7.5 PSD Increment Analysis In The Class II Area in the vicinity of the facility


	
	
	
	
	
	
	

	

	
	

	

	

	

	

	


	
	

	

	

	
	

	

	

	

	

	


	
	

	


The PSD increment represents the amount that new sources in an area may increase ambient gound level concentrations of a pollutant over a baseline level set in 1977.  Refined Class II Increment compliance modeling is performed only if the SIA determination modeling indicates that the project would have a significant impact on air quality.  The purpose of Class II increment compliance modeling is to demonstrate that the new sources will not significantly cause or contribute to a violation of a PSD Increment.

This modeling involved the sources under review as well as sources from within and near the SIA in the inventory prepared by the Department and the applicant using approved screening techniques for determining the sources to be included in the modeling analysis.  


The receptor grid was composed of facility fence line receptors with 100-meter spacing and radial rings using 10( spacing from 1 kilometer to 3 kilometers at 250-meter intervals and from 3 kilometers to 7 kilometers at 500-meter intervals.  These runs were to identify regulatory high receptors, high-first-high for each year for PM10 annual average, and high-second-highest over the five years for the 24-hour average.


Through the coarse grid runs, the regulatory high value receptors were identified.  Fine grid modeling for PM10 was then conducted replacing the above receptors with 100-meter receptor spacing.  Two-kilometer by two-kilometer receptor fine-grids were centered (outside the property boundary) on the high value receptors.  The greatest regulatory concentration values from the modeling runs were used to demonstrate compliance with PSD increments.

The results of the PM10 Class II increment analysis are given below and show that the maximum predicted impacts are less than the respective allowable increments.  The maximum predicted 24-hour impact, which is very close to the maximum allowable 24-hour increment is due almost entirely to sources from Florida Rock impacting the fenceline receptors closest to the facility’s sources.  The increment impact drops off rapidly from the fenceline, and is less than half the allowable increment within one kilometer of the fenceline.  The applicant originally submitted modeling which showed a predicted increment violation.  However, the applicant has committed to reducing the allowable emissions from the existing and proposed finish mills and the existing and proposed clinker coolers in order to reduce the maximum increment impact less than the increment.

The results of the PM10 Class II increment analysis are given below and show that the maximum predicted impacts are less than the respective allowable increments.  The maximum predicted 24-hour impact, which is 97% of the allowable increment is due mainly to modeled fugitive PM10 emissions impacts along the facility’s fenceline.  These values drop off rapidly with distance from the fenceline.  The maximum predicted impacts due to stack sources are much less and are around 10 ug/m3.
	psd class ii increment analysis

	Pollutant
	Averaging Time
	Maximum Predicted Impact (µg/m3)
	Impact Greater than Allowable Increment?

(Yes/No)
	Allowable Increment (µg/m3)

	PM10
	Annual
	4.8
	No
	17

	
	24-hr
	29.0
	No
	30


In addition the modeled increment inventory used for this analysis is conservative because all current allowable emissions are assumed to be increment consuming.  No evaluation of increment expansion was conducted. 
7.6
AAQS Analysis

AAQS compliance modeling was performed for PM10 because the SIA determination modeling indicated that the new sources would have a significant impact on air quality.  The purpose of AAQS compliance modeling is to demonstrate that the new sources will not cause or contribute to a violation of an AAQS.  

AAQS compliance modeling addressed all areas within the Significant Impact Area (SIA).  All maximum predicted concentrations were resolved to the nearest 100 meters.  This included maximum predicted annual concentrations as well as short-term concentrations for the 24 hour PM10 NAAQS.  The 24-hour PM10 NAAQS is achieved when the high-sixth-high concentration over five years is less than the standard.
AAQS compliance modeling involved the sources under review as well as sources from within and near the SIA in the inventory prepared by the Department and the applicant using approved screening techniques.  The background concentrations developed from the existing monitoring data discussed earlier were added to the modeled concentrations to determine compliance with the AAQS.  The table below gives the results and shows that maximum predicted impacts are less than the AAQS.
	ambient air quality impacts

	Pollutant
	Averaging Time
	Major Sources Impact (µg/m3)
	Background Concentration

(µg/m3)
	Total Impact (µg/m3)
	Total Impact Greater than AAQS
	Florida AAQS (µg/m3)

	PM10
	Annual
	5
	20
	25
	No
	50

	
	24-hr
	25
	48
	73
	No
	150


7.7
Federal Class I Areas
Ambient impacts were determined for the nearest Class I areas.  None were within 100 km of the proposed source.  The nearest Class I areas and distances from the cement plant are shown in the following table.



	
	
	
	
	
	
	

	

	
	


	

	

	

	

	


	
	


	




CLASS I AREAS

	Class I Area
	Federal Land Manager
	Distance from Stack to Nearest Receptor 

	Bradwell Bay Wilderness Area
	Forest Service
	193 km

	Chassahowitzka Wilderness Area
	Fish & Wildlife Service
	103 km

	Okefenokee Wilderness Area
	
	100 km

	St. Marks Wilderness Area
	
	141 km


Modeling to assess impacts at the Class I areas utilized the CALPUFF modeling system in screening mode.  The CALPUFF modeling followed the guidance documents entitled “Interagency Workgroup on Air Quality Modeling (IWAQM) Phase II Summary Report and Recommendations for Modeling Long Range Transport Impacts” and “Federal Land Managers’ Air Quality Related Values Workgroup (Flag) Phase I Report (December 2000)”, and “Guide for Applying the EPA Class I Screening Methodology with the CALPUFF Modeling System (Earth Tech, September 2001)”.  There were two key components of the Class I analysis: a Class I increment analysis, and a regional hazehaze analysis.

Class I receptors were downloaded from the National Park Service (NPS) Air Resources Division (ARD), which has developed a database of modeling receptors for all of the Class I areas in the conterminous (lower 48) United States.  The four areas’ receptors were modeled together as discrete receptors. 

The Class I Increment analysis consisted of an initial “screening analysis” to determine whether the new or modified source will have a significant impact on air quality in the Class I area.  The approach involved using CALPUFF in the screening mode.  The determination was made by comparing the projected impacts from the point sources under review to the Class I “Significance Levels” proposed by EPA, as shown in the following table.  
	MAXIMUM Project Air quality Impacts for Comparison to the
PSD Class I SIGNIFICANT Impact Levels in the Federal Class I Areas



	Pollutant
	Averaging Period
	Significance Level

(μg/m3)
	Maximum Modeled

Concentration at any Area

(μg/m3)
	Significant?

	PM10
	Annual
	0.2
	0.01
	No

	
	24-hour
	0.3
	0.13
	No

	SO2
	Annual
	0.1
	0.003
	No

	
	24-hour
	0.2
	0.04
	No

	
	3-hour
	1.0
	0.12
	No

	NO2
	Annual
	0.1
	0.01
	No


Since all predicted impacts for
 all pollutants and their respective averaging periods are less than significant; no further review for compliance with Class I PSD increments is required.
A regional haze analysis was performed according to the federal land manager’s (FLM) guidelines.  If a new or modified source can demonstrate that its contribution to a change in extinction is <5.0%, compared against natural conditions, for all days, then the FLM is not likely to object to the issuance of the PSD permit based on visibility impacts.  The proposed modification’s maximum visibility impairment at any receptor in any of the Class I areas reviewed was 3.9%. 
7.8
Additional Impacts Analysis

Federal Secondary Ambient Air Quality Standards were established to protect the public welfare including the protection of animal and plant life, property, visibility and atmospheric clarity, and the enjoyment of life and property. 

The U. S. Environmental Protection Agency was directed by Congress to develop primary and secondary ambient air quality standards.  The primary standards were to protect human health and the secondary standards were to:

“… protect the public welfare from any known or anticipated adverse effects of a pollutant.”

The public welfare was to include soils, vegetation and visibility.  

As a basis for promulgating the air quality standards, EPA undertook studies related to the effects of all major air pollutants and published criteria documents summarizing the results of the studies.  The studies included in the criteria documents were related to both acute and chronic effects of air pollutants.  Based on the results of these studies, the criteria documents recommended air pollutant concentration limits for various periods of time that would protect against both chronic and acute effects of air pollutants with a reasonable margin of safety.

The facility will not cause or contribute to any exceedance of established ambient air quality standards.  The emissions from the facility will result in ambient impacts that are less than significant and are considered to be de minimus, for all regulated pollutants except for PM10. 

7.8.1
Impacts On Soils, Vegetation, Wildlife, and Visibility

The impacts to ambient air resulting from emissions of PM10 are well below the applicable Federal Secondary Ambient Air Quality Standards.  Compliance with PSD Class II increments establishes an effective ambient air quality standard that is much more stringent than the ambient air quality standards.  It is concluded that there will be no adverse effect to the soils or vegetation of the area. 

7.8.2
Growth‑Related Air Quality Impacts

No quantifiable air quality impacts are projected for the area as a result of general commercial, residential, industrial and other growth associated with the facility.

The proposed construction will require an increase in personnel at the cement plant.  No increase in residential or commercial construction is expected in the area surrounding the plant as a result of this modification.  Therefore, no additional growth impacts are expected as a result of the proposed project.

The area the facility will affect is the area of significant impact described in the air quality analysis section of this report.  This area is within a radius of 7 kilometers from the proposed facility.  The applicant owns a substantial amount of this area.  General commercial, residential, and other growth within the radius is expected to continue at approximately the current rate.

7.8.3
Good engineering practice stack height determination

A Good Engineering Practice (GEP) review was conducted for each proposed new source to determine if building downwash effects needed to be included in the modeling and to determine the appropriate stack heights to be used with the models.  The new stacks will be lower than GEP height; therefore building downwash effects were included in the modeling analyses
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8.
Additional Requirements

The permit has additional requirements that provide reasonable assurance that Department rules can be met.  Some of these are conditions that:

Limit fuels and materials to exclude hazardous wastes, contaminated materials and other fuels.
9.
Conclusion

Based on the foregoing technical evaluation of the application and additional information submitted by the applicant and other available information, the Department has made a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations.  The Department intends to issue an air construction permit to the applicant based on the belief that reasonable assurances have been provided to indicate that operation of these emission units will not adversely impact air quality, and the emission units will comply with all appropriate provisions of Chapters 62-4, 62-204, 62-210, 62-212, 62-296, and 62-297, F.A.C.  The Department will therefore issue a draft permit to the applicant that allows the applicant to construct a dry process, preheater/precalciner type portland cement kiln system subject to the conditions of that permit.

James K. Pennington, P.E., Bobby Bull, Engineering Specialist II, and Cleve Holladay, Engineer IV (modeling)
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2600 Blair Stone Road

Tallahassee, Florida  32399-2400
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