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1.0  APPLICATION INFORMATION

1.1
Applicant Name and Address
United States Sugar Corporation

111 Ponce DeLeon Avenue

Clewiston, FL  33440

Authorized Representative:

Murray T. Brinson, Vice President

1.2
Reviewing and Processing Schedule
06/25/99
Department received the PSD air pollution construction permit application.

06/29/99
Department mailed copies of the PSD application to EPA Region 4 and NPS.

07/02/99
Department mailed revised cover letter to EPA Region 4 and NPS correcting project description.

07/22/99
Department requested additional information (No. 1).

07/27/99
Department received copy of final permit 051-0003-008-AC for the refinery operations from the South District Office.

08/04/999
Department received additional information (No. 1) from the applicant.

08/11/99
Department received e-mail from NPS commenting on BACT analysis and forwarded to applicant’s consultant.

08/18/99
Department requested additional information (No. 2).

08/26/99
Department received comments from NPS on BACT and air dispersion modeling analysis.

08/27/99
Department faxed NPS comments to applicant’s consultant.

08/30/99
Department received additional information (No. 2) from the applicant.

09/01/99
Department received e-mail from Golder supplying information on GRCF.

09/14/99
Department received additional information (No. 3) from the applicant, modifying previous submittal.

09/17/99
Department received draft comments from EPA Region 4 regarding the BACT analysis for SO2 and forwarded to Golder.

09/17/99
Department received proposed conditional language for the Draft Permit and Preliminary Determination based on alternate modeling scenario with ISCST3, increased stack heights, and low sulfur fuel oil in the common tank.

09/22/99
Department received summary tables of modeling scenarios for permit conditions contingent on EPA’s approval/rejection of the ISC Prime air dispersion model.  Application complete.

2.0  Existing FACILITY INFORMATION

2.1
Existing Facility Description
This facility consists of an existing sugar mill and refinery.  Sugarcane is harvested from nearby fields and transported to the mill by train or truck.  In the mill, sugarcane is cut into small pieces and passed through a series of presses to squeeze the juice from the cane.  The cane juice undergoes clarification, separation, evaporation, and crystallization to produce raw, unrefined sugar.  In the refinery, raw sugar is decolorized, concentrated, crystallized, dried, conditioned, screened, packaged, stored, and distributed as refined sugar.  The fibrous byproduct remaining from the sugarcane is called bagasse and is burned as boiler fuel to provide steam and heating requirements for the mill and refinery.  The primary air pollution sources in the mill are the bagasse/oil-fired Boilers Nos. 1 through 6 with wet scrubbers for particulate matter control and the bagasse/oil-fired  Boiler No. 7 with an electrostatic precipitator to control particulate matter.  Air pollution sources in the refinery include a fluidized bed dryer/cooler, a granular carbon regeneration furnace, conditioning silos with duct collectors, vacuum systems, sugar/starch bins, conveyors, and a packaging system.

2.2
Facility Location

This facility is located at W.C. Owens Avenue and State Road 832 in Hendry County, Florida.  The UTM coordinates are: Zone 17; 506.1 km E and 2956.9 km N.

2.3
Standard Industrial Classification Codes (SIC)
Industry Group No.
20
Food and Kindred Products

Industry No.
2061
Raw Cane Sugar

2.4
Regulatory Categories
Power Plant Siting:  Not applicable.

Title III – HAP:  The facility is not believed to be a major source of hazardous air pollutants.

Title IV - Acid Rain:  Not applicable.

Title V – Major Source:  The facility is classified as a “major” source of air pollution with respect to Title V of the Clean Air Act because emissions of at least one regulated air pollutant, such as carbon monoxide (CO), nitrogen oxides (NOx), particulate matter (PM/PM10), sulfur dioxide (SO2), or volatile organic compounds (VOC) exceeds 100 tons per year (TPY).

PSD Major Source:  The facility is a “major facility” with respect to the Prevention of Significant Deterioration (PSD) of Air Quality program because emissions of at least one criteria pollutant are greater than 250 tons per year.  Pursuant to Rule 62-212.400, F.A.C., each modification to a PSD major source requires a PSD review and determination of the Best Available Control Technology (BACT) if the resulting emissions increases are greater than the Significant Emissions Rates specified in Table 62-212.400-2, F.A.C.

NSPS Sources:  The existing facility includes new fuel oil storage tank that is subject to regulation under the federal New Source Performance Standards in 40 CFR 60, Subpart Kb (Volatile Organic Liquid Storage Vessels, Including Petroleum Liquid Storage Vessels, for Which Construction, Reconstruction, or Modification Commenced after July 23, 1984) and adopted by reference in Rule 62-204.800, F.A.C.  However, because this tank is used to store only fuel oil having a very low vapor pressure, it is subject solely to record keeping requirements.

3.0  Proposed Project

3.1
Project Description

The applicant, U.S. Sugar Corporation, requests the following changes in order to expand the operation of Boiler No. 4 and the sugar refinery operation.

· Emissions Unit 009:  Increase total heat input by 25% to Boiler No. 4 from 2,304,000 to 2,880,000 mmBTU per year.  (However, the maximum heat input will decrease from 777.2 to 630 mmBTU per hour and the steam production will decrease from 368,500 to 300,000 pounds per hour.)  Increase Boiler No. 4 operation from 160 days per year (3840 hours per year) to 200 days per year (4800 hours per year) based on maximum operation.  However, operation of Boiler no. 4 will be restricted only by heat input.  Allow operation of Boiler No. 4 throughout the calendar year and not just during the sugarcane crop season.  (Required air dispersion modeling for the entire year.)

· Emissions Unit 015:  Increase hours of operation of VHP dryer with baghouse from 3690 to 8760 hours per year.

· Emissions Unit 016:  Increase hours of operation of white sugar dryer with baghouse from 7680 to 8760 hours per year.

· Emissions Unit 017:  Increase hours of operation of granular carbon regenerative furnace with afterburner and wet scrubber from 3690 to 8760 hours per year.

· Emissions Unit 018:  Increase hours of operation of three existing vacuum systems from 7680 to 8760 hours per year.

· Emissions Unit 019:  Add three sugar-conditioning silos with baghouses to existing three silos and increase hours of operation to 8760 hours per year.

· Emissions Unit 020:  Add new powdered sugar/starch bins with baghouses and operation of 8760 hours per year.  Increase hours of operation for screening/distribution baghouses to 8760 hours per year.

· Emissions Unit 021:  Establish maximum annual alcohol emissions from mill and refinery at 15 tons.

· Emissions Unit 022:  Increase hours of operation of packaging system with dust collector from 7680 to 8760 hours per year.

· Emissions Unit 023:  Permit two propane-fired baghouse sock dryers at 8760 hours per year.

· Emissions Unit 024:  Add a new fuel storage tank to serve Boiler No. 4.

Although no physical modifications will occur to Boiler No. 4 or the refinery operations, the proposed project results in significant increases in pollutant emissions of carbon monoxide (CO), nitrogen oxides (NOx), particulate matter (PM/PM10), sulfuric acid mist (SAM), sulfur dioxide (SO2), and volatile organic compounds (VOC).  This is primarily the result of the 25% increase in operation of Boiler No. 4.  Therefore, the project is subject to review for the Prevention of Significant Deterioration (PSD) of Air Quality and a determination of the Best Available Control Technology (BACT) must be made for CO, NOx, PM/PM10, SAM, SO2, and VOC in accordance with Rule 62-212.400, F.A.C.  In addition, the expansion of the refinery operation constitutes a relaxation of federally enforceable permit limits, which also triggers a PSD review as if these emissions units had never been constructed, pursuant to Rule 62-210.400(1)(g), F.A.C.  A detailed description of the PSD applicability analysis is provided in the Department’s BACT determination, which is Appendix BD of the Draft Permit.

3.2
Project Emissions
Table 3.2  This table summarizes potential emissions increases and the resulting PSD applicability.

Pollutant
Proposed Project

Net Emissions

Increase (TPY)
Significant

Emissions Rate

(Tons Per Year)
Significant?

(Table 212.400-2)
Subject

To BACT?

CO
4075
100
Yes
Yes

NOx
292
40
Yes
Yes

PM/PM10
116 / 108
25/15
Yes
Yes

SAM
7.6
7
Yes
Yes

SO2
148
40
Yes
Yes

VOC
512
40
Yes
Yes

Lead
0.27
0.6
No
No

Mercury
0.048
0.1
No
No

Beryllium
5.47 E-06
4.0 E-04
No
No

Note:  Based on applicant’s latest submittal.

Therefore, the proposed project is subject to PSD review and a Best Available Control Technology (BACT) determination for CO, NOx, PM/PM10, SAM and SO2, and VOC.

4.0  RULE APPLICABILITY

4.1
PSD Review
As previously discussed, the existing facility is considered a PSD major source and is located in Hendry County, an area that is currently in attainment, or designated as unclassifiable, for all air pollutants subject to a National Ambient Air Quality Standard (AAQS).  In addition, the proposed project will emit pollutants exceeding the Significant Emission Rates defined in Table 212.400-1, F.A.C.  Therefore, the project is subject to a review for the Prevention of Significant Deterioration of Air Quality accordance with Rule 62-212.400, F.A.C.

The PSD review consists of two parts.  The first part requires the Department to establish the Best Available Control Technology (BACT) for each significant pollutant (CO, NOx, PM/PM10, SAM, SO2 and VOC).  This evaluation is provided in detail in Appendix BD of the proposed Draft Permit.  The second part requires an Air Quality Analysis consisting of:  an air dispersion modeling analysis to estimate the resulting ambient air pollutant concentrations;  a comparison of modeled concentrations from the project with National Ambient Air Quality Standards and PSD Increments;  an analysis of the air quality impacts from proposed project upon soils, vegetation, wildlife, and visibility;  and an evaluation of the air quality impacts resulting from associated commercial, residential, and industrial growth related to the proposed project.

4.2
State Regulations

This project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The Florida Statutes authorize the Department of Environmental Protection to establish rules and regulations regarding air quality as part of the Florida Administrative Code (F.A.C.).  This project is subject to the following state rules and regulations of the Florida Administrative Code.

Chapter 62-4
Permitting Requirements

Chapter 62-204
Ambient Air Quality Protection and Standards, PSD Increments, and Federal Regulations Adopted by Reference

Chapter 62-210
Required Permits, Public Notice and Comments, Reports, Stack Height Policy, Circumvention, Excess Emissions, Forms and Instructions, 

Chapter 62-212
Preconstruction Review, PSD Requirements, and BACT Determinations

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

Chapter 62-214
Acid Rain Program Requirements

Chapter 62-296
Emission Limiting Standards (including general emission limiting requirements as well as standards for carbonaceous fuel burning equipment.)

Chapter 62-297
Test Requirements, Test Methods, Supplementary Test Procedures, Capture Efficiency Test Procedures, Continuous Emissions Monitoring Specifications, and Alternate Sampling Procedures

4.3
Federal Regulations

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

40 CFR 52.21
Prevention of Significant Deterioration

40 CFR 52.166
Prevention of Significant Deterioration

40 CFR 60
NSPS Subpart Kb – Volatile Organic Liquid Storage Vessels, Including Petroleum Liquid Storage Vessels, for Which Construction, Reconstruction, or Modification Commenced after July 23, 1984 (Subject only to the minimal record keeping requirements regarding tank volume and fuel stored.)

40 CFR 60
Subpart A, General Provisions for NSPS Sources

40 CFR 72
Acid Rain Permits

40 CFR 73
Allowances

40 CFR 75
Monitoring

40 CFR 77
Acid Rain Program - Excess Emissions

5.0  Summary of BACT Determination

At this time, the Department was unable to identify any technically feasible, commercially available add-on control equipment for existing bagasse/oil-fired Boiler No. 4.  Emissions of particulate matter will continue to be controlled with the existing wet spray impingement scrubber.  Emissions of carbon monoxide and volatile organic compounds are minimized by good combustion practices while optimizing emissions of nitrogen oxides.  Emissions of sulfur dioxide when firing bagasse are reduced by adsorption onto ash particulate and removal in the wet scrubber.  Potential emissions of sulfur dioxide when firing fuel oil are reduced by lowering the fuel sulfur content to 0.7% sulfur by weight.  Based on existing stack test data, the Department also lowered emissions standards for nitrogen oxides, sulfur dioxide, and volatile organic compounds for bagasse firing while still allowing for a sufficient margin of compliance.  The Draft Permit identifies the “good combustion practices” required to minimize emissions and requires installation of oxygen and carbon monoxide process monitors to provide real feedback to the operators.  The lower emissions standards, annual performance tests, process monitors, and more frequent monitoring of control systems by the operators should result in a reduction of short-term (hourly) actual pollutant emissions.  A detailed analysis of the BACT Determination is presented in Appendix BD of the Draft Permit.  The following table summarizes the resulting emissions standards.

5.1
Summary of Emissions Standards
The standards identified in the following table (or the equivalents) are included in the specific conditions of the draft permit.

Pollutant
Fuel / Controls
Emission Standard

EU 009 – Bagasse Boiler No.4

CO
Good combustion practices
6.5 lb/mmBTU

NOx
Bagasse firing, good combustion practices
0.20 lb/mmBTU

PM/PM10
Bagasse firing, good combustion practices
0.15 lb/mmBTU


Oil firing, good combustion practices
0.10 lb/mmBTU

SO2 (SAM)
Fuel oil sulfur limit
0.7% sulfur by weight


Bagasse firing
0.10 lb/mmBTU

VOC
Good combustion practices
0.50 lb/mmBTU, as propane

EU 024 - NSPS fuel storage tank for Boiler No. 4 (record keeping requirements only)

EU 017 – Granular carbon regenerative furnace with afterburner and wet scrubber

PM/PM10
Controlled by afterburner and wet scrubbing system
0.7 lb/hr


Surrogate PM standard
Visible emissions < 5% opacity

SO2
Fuel oil sulfur limit
0.05% sulfur by weight

VOC
Controlled by afterburner
1.0 lb/hr, as propane

EU 023 - Two propane-fired sock dryers

All
Fuel specification
Commercial propane


Work practice standard for good combustion
Visible emissions < 5% opacity

EU 021 – Alcohol usage

VOC
Alcohol usage limit
< 30,000 pounds per 12 months

EUs 015,016, 018, 019, 020, and 022 – Miscellaneous particulate sources

PM
Baghouse, surrogate standard
Visible emissions < 5% opacity

5.2
Emissions Comparison

The following table presents a summary of the maximum emissions of the project as originally proposed and the future maximum potential emissions as proposed for issuance of the Draft Permit.

Future Maximum Potential Project Emissions

Pollutant
Original Proposal

(TPY)
Proposed Draft

Permit (TPY)

Be
6.9 E-06
6.9 E-06

CO
9373
9373

Hg
0.055
0.055

NOx
371
277

Pb
0.64
0.64

PM/PM10
252
252

SAM*
14
17

SO2
366
171

VOC
2180
724

*
The Department estimated SAM emissions as 10% of the total SO2 emissions and included SAM emissions from the other emissions units, not just the boiler.

5.3
Permit Conditions Related to Modeling Analyses
The applicant performed the required air dispersion modeling for compliance with the ambient air quality standards and PSD increments.  However, the initial modeling performed with the EPA-approved ISCST3 model showed potential problems for CO, SO2 and PM.  The applicant indicated that this was a result of two primary factors:

· Ambient background concentrations for CO were based on ambient monitoring data for the urbanized coastal Palm Beach County with high automobile traffic patterns, which is not truly representative of the much more rural western Hendry County where the sugar mill is located;  and 

· The ISCST3 model is ultra-conservative with respect to the downwash algorithm and the area of influence within the building wake region.

Therefore, in the initial PSD application, the applicant included an analyses based on ISC-Prime, a model that EA has helped develop, but that  has not yet been approved for regulatory use.  The ISC-Prime model includes a new downwash algorithm that predicts a less conservative downwash concentration for a stack located between 60% to 100% of the maximum distance from a given building wake region.  Beyond this maximum distance no down wash is considered.  Reportedly, this is the only difference between the ISC-Prime model and the ISCST3 model.  The applicant also points out that EPA is moving towards approval of the ISC-Prime model and intends to hold a national conference to include a discussion of the new model.  In addition, the ISC-Prime model has been approved by other EPA regional offices on a case-by-case basis for specific projects.

During the application process, it was agreed that the Department would allow the use of this model only if the EPA Region 4 office approved the new model and analysis on a case-by-case basis for this project.  The applicant has been working with EPA Region 4 staff, but the model and analysis has yet to be approved.  It is important to the applicant to obtain this permit modification prior to the upcoming sugarcane season (approximately October through June).  Therefore, the applicant requested that the Department approve the project based on an alternate modeling analysis that included:  the EPA-approved ISCST3 model;  a reduction in the sulfur content of fuel oil from 2.5% to 1.5% sulfur by weight for Boiler Nos. 1, 2, and 3;  and increasing the stack heights of Boiler Nos. 1, 2, 3, and 4 to 213 feet.  The proposed alternate scenario indicated compliance with the ambient air quality standards and PSD increments.  Further, the applicant requested that these more stringent conditions be required only if EPA Region 4 rejected the ISC-Prime modeling analysis.

Pursuant to Rule 62-212.300(1), F.A.C., the Department shall not permit the construction or modification of any emissions unit or facility that would cause or contribute to a violation of any ambient air quality standard.  Because EPA Region 4 has not yet approved the ambient air quality analysis based on the ISC-Prime model, the Department does not have the reasonable assurance that the proposed project will comply with the ambient air quality standards and PSD increments.  However, the Department does consider the following items:

· Although the project will result in a 25% increase in potential annual operation of Boiler No. 4, the maximum hourly heat input and steam production will actually be decreased.

· The building causing the high downwash concentration is associated with the refinery operations, which was permitted as a minor modification (10/25/96) requiring no ambient air quality analysis.

· The Department determined that the BACT for SO2 when firing fuel oil in Boiler No. 4 was oil containing no more than 0.7% sulfur by weight.

· The new proposed stack heights are less than GEP stack heights, but appear to provide enough dispersion to comply with the ambient air quality standards and PSD increments.

· The most recent discussions with the EPA Region 4 staff indicate that the ISC-Prime model will eventually be approved by EPA.

Based on the ISCST3 model results, the predicted exceedances exist for this facility whether or not the permit modification is issued.  Apparently, the construction of a new building associated with the refinery operations is creating a building wake region requiring the consideration of downwash concentrations.  Built several years ago as part of a minor source construction permit, this situation was never previously modeled.  When this has occurred in the past for other facilities, the Department has allowed fuel sulfur reductions and dispersion techniques to regain compliance.  The Department has also allowed a period of time sufficient to modify the operations, perform the necessary work, and conduct further modeling to verify compliance.  Based on this information, the Department believes it is reasonable to issue the Draft Permit contingent on the following condition.

“7.
EPA Approval of ISC Prime Model:  If EPA Region 4 does not approve the ISC Prime model prior to issuance of this final permit, or rejects the air quality analysis for this project based on the ISC Prime model, the permittee shall comply with the following conditions.

(a) The permittee shall immediately begin purchasing No. 6 fuel oil (or a superior grade) containing no more than 0.70% sulfur by weight for the common tank shared by Boiler Nos. 1, 2, 3, and 4.  (The permittee may install a separate tank for Boiler No. 4.)

(b) Within 180 days after issuance of this final permit, the permittee shall submit final plans for increasing the stack heights for Boiler Nos. 1, 2, 3, and 4 to 213 feet.  Modification of all stacks shall be complete with one year after issuance of this final permit.

However, if EPA approves the use of the ISC Prime model and the corresponding air quality analysis for this project within 180 days of issuance of this final permit, specific conditions 7.(a) and 7.(b) shall no longer apply.  The permittee may request that this permit be revised to remove specific condition 7.  [Applicant Request and Rule 62-4.070(3), F.A.C.]”

This establishes the fuel sulfur content of Boiler Nos. 1, 2, and 3 at the same level as Boiler No. 4, which was determined to be BACT for that unit.  The condition allows a reasonable period of time for EPA Region 4 to either approve or reject the ISC-Prime model or analyses and for the applicant to regain compliance if the model or analyses is rejected.  Attachment A to this document includes the applicant’s discussion of the ISC-Prime model and summary tables comparing the analysis of the existing facility based on ISCST3, the analysis based on ISC-Prime, and the analysis based on ISCT3 with additional conditions.  Further details of the air quality analysis are provided in the following section.

6.0  Air Quality Impact Analysis

6.1
Introduction
The air quality impact analysis section will only present the results of the alternate modeling scenario mentioned in section 5.3, which is based upon the EPA and department-approved ISCST3 model.  As discussed in section 5.3, the alternate scenario is based on a reduction of sulfur content of fuel oil used in Boiler 4 to 0.7% sulfur by weight and Boilers 1, 2 and 3 to 1.5 % sulfur by weight, and the raising of all boiler stack heights to 65 meters (213 feet).  If EPA approves the use of the non- guideline ISC Prime model for this project, all ambient air quality standards and PSD increments will have to be met.  

The proposed project with the reduction of sulfur content and stack height increases 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.  Potential emissions increases for VOC are above the 100 TPY ambient impact analysis threshold for the pollutant ozone.  The applicant presented the potential VOC emissions increases to the Department, and discussed options available to predict potential impacts associated with the emissions and formation of ozone, since no stationary point source models are available and approved for use in predicting ozone impacts.  Based on the available information, the Department has determined that the use of a regional model that incorporates the complex chemical mechanisms for predicting ozone formation is not applicable to this project.

The air quality impact analyses required by the PSD regulations for this project include:

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

· A significant impact analysis for SO2, PM10, NO2, CO and VOC;

· A PSD increment analysis for SO2 and PM10;

· An Ambient Air Quality Standards (AAQS) analysis for PM10, SO2 and CO;

· 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 and department guidelines.  Good Engineering Practice (GEP) stack height means the greater of: (1) 65 m (213 ft) or (2) the maximum nearby building height plus 1.5 times the building height or width, whichever is less.  The boiler stacks will all be raised to 65 m (213 ft).  These stacks will not exceed the GEP stack height regulations.  However, these stacks will still be less than the corresponding GEP stack heights;  therefore, the potential for building downwash to occur was considered in the modeling analysis for these stacks.

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.  However, the following EPA-directed stack height language is included:  "In approving this permit, the Department has determined that the application complies with the applicable provisions of the stack height regulations as revised by EPA on July 8, 1985 (50 FR 27892).  Portions of the regulations have been remanded by a panel of the U.S. Court of Appeals for the D.C. Circuit in NRDC v. Thomas, 838 F. 2d 1224 (D.C. Cir. 1988).  Consequently, this permit may be subject to modification if and when EPA revises the regulation in response to the court decision.  This may result in revised emission limitations or may affect other actions taken by the source owners or operators."  A discussion of the required analyses follows.

6.2
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 minimis ambient concentration; or the existing ambient concentrations are less than a pollutant-specific de minimis 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 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 minimis ambient concentration is provided for ozone.  Instead the net emissions increase of VOC is compared to a de minimis monitoring emission rate of 100 tons per year.

The table below shows maximum project air quality impacts for comparison to these de minimis levels.

maximum project air quality impacts for comparison

to the de minimus levels

Pollutant
Averaging Time
Maximum Predicted Impact (µg/m3)
Impact Greater than De Minimis (Yes/No)
De Minimis Level (µg/m3)

SO2
24-hr
89
Yes
13

PM10
24-hr
15
Yes
10

CO
8-hr
1070
Yes
575

NO2
Annual
0.92
No
14

VOC
Annual Emission Rate
700 TPY
Yes
100 TPY

As shown in the table NO2 emissions are predicted to be less than the de minimis levels;  therefore, preconstruction monitoring is not required for NO2.  However, SO2, PM10, CO, and VOC impacts from the project are predicted to be greater than the de minimis levels;  therefore, the applicant is not exempt from preconstruction monitoring  for these pollutants.  The applicant may instead satisfy the preconstruction monitoring requirement using previously existing representative data.  Previously existing representative monitoring data does exist from PM10 SO2, CO and ozone monitors either in the local Clewiston area or the urbanized West Palm Beach area to the east of the project.  These data are appropriate for fulfilling the monitoring requirement for these pollutants, and to establish a background concentrations for use in the PM10, SO2 and CO AAQS analyses.  The background concentrations for these pollutants are shown in the table below.

background concentrations

for use in aaqs analyses

Pollutant
Averaging Time
Background Concentration (µg/m3)

PM10
Annual
23


24-hour
39

SO2
Annual
5


24-hour
13


3-hour
47

CO
8-hour
3,430


1-hour
15,441

6.3
Models and Meteorological Data Used in Significant Impact, PSD Increment and AAQS Analyses
The EPA-approved Industrial Source Complex Short-Term (ISCST3) dispersion model was used to evaluate the pollutant emissions from the proposed project and other existing major facilities.  The model determines ground-level concentrations of inert gases or small particles emitted into the atmosphere by point, area, and volume sources.  The model 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 in each modeling scenario.  Direction-specific downwash parameters were used for all sources for which downwash was considered.  The stacks associated with this project will not exceed 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 and twice-daily upper air soundings from the National Weather Service (NWS) station at West Palm Beach, Florida.  The 5-year period of meteorological data was from 1987 through 1991.  This NWS station was selected for use in the study because it is the closest primary weather station to the study area and is most representative of the project site.  The surface observations included wind direction, wind speed, temperature, cloud cover, and cloud ceiling.

Because five years of data are used in ISCST3, the highest-second-high (HSH) short-term predicted concentrations were compared with the appropriate AAQS or PSD increments. For the annual averages, the highest predicted yearly average was compared with the standards. For determining the project’s significant impact area in the vicinity of the facility, and for determining if there are significant impacts occur from the project on any PSD Class I area, both the highest short-term predicted concentrations and the highest predicted yearly averages were compared to their respective significant impact levels.

6.4
Significant Impact Analysis
Preliminary modeling is conducted  using only the proposed project’s worst-case emission scenario for each pollutant and applicable averaging time.  Over 500 receptors were placed along the facility’s restricted property line and out to 35 km from the facility, which is located in a PSD Class II area.  Modeling refinements were done, as needed, by using a polar receptor grid with a maximum spacing of 100 m along each radial and an angular spacing between radials of one or two degrees. Fifty-one  receptors were placed in the Everglades National Park (ENP) PSD Class I area.  For each pollutant subject to PSD and also subject to PSD increment and/or AAQS analyses, this modeling compares maximum predicted impacts due to the project with PSD significant impact levels to determine whether significant impacts due to the project were predicted in the vicinity of the facility or in the Class I areas.  In the event that the maximum predicted impact of a proposed project is less than the appropriate significant impact level, a full impact analysis for that pollutant is not required.  Full impact modeling is modeling that considers not only the impact of the project but also other major sources, including background concentrations, located within the vicinity of the project to determine whether all applicable AAQS or PSD increments are predicted to be met for that pollutant.  Consequently, a preliminary modeling analysis, which shows an insignificant impact, is accepted as the required air quality analysis (AAQS and PSD increments) for that pollutant and no further modeling for comparison to the AAQS and PSD increments is required for that pollutant.  The tables below show the results of this modeling.  The radius of significant impact, if any, for each pollutant and applicable pollutant averaging time is also shown in the tables below.

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)
Radius of Significant Impact (km)

SO2
Annual
8
1
Yes
20


24-hr
89
5
Yes
20


3-hr
171
25
Yes
20

PM10
Annual
1.14
1
Yes
3


24-hr
15
5
Yes
3

CO
8-hr 
1,070
500
Yes
2


1-hr
2,402
2,000
Yes
2

NO2
Annual
0.92
1
No
----

maximum project impactS in the ENP for comparison To the psd class i SIGNIFICANT impact levels

Pollutant
Averaging Time
Maximum Predicted Impact (µg/m3)
Significant Impact Level (µg/m3)
Significant

Impact?

(Yes/No)

SO2
Annual
0.049
0.1
No


24-hr
0.85
0.2
Yes


3-hr
4.43
1.0
Yes

PM10
Annual
0.005
0.2
No


24-hr
0.20
0.3
No

NO2
Annual
0.008
0.1
No

As shown in the tables the maximum predicted air quality impacts due to SO2, PM10, and CO emissions  from the proposed project are greater than the PSD significant impact levels in the vicinity of the facility.  Only SO2 emissions are greater than the PSD Class I impact levels for the ENP.  Therefore, the applicant was required to do full impact SO2, PM10 and CO  modeling in the vicinity of the facility, within the applicable significant impact area, to determine the impacts of the project along with all other sources in the vicinity of the facility.  The significant impact area is based upon the predicted radius of significant impact.  The applicant was also required to do an SO2 PSD Class I increment analysis in the ENP.

6.5
Procedure For Performing PSD Increments And AAQS Analyses
For the PSD Class II increment and AAQS analyses, receptor grids normally are based on the size of the significant impact area for each pollutant.  As shown in the previous section, the sizes of the significant impact areas for the required SO2, PM10, and CO analyses were 20, 3 and 2 km, respectively.

6.6
PSD Increment Analysis
The PSD increment represents the amount that new sources in an area may increase ambient ground level concentrations of a pollutant.  The results of the required PSD Class II and I increment analyses presented in the table below show that all of the maximum predicted impacts are less than the allowable Class II increments.

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
0
No
17


24-hr
21
No
31

SO2
Annual
3
No
20


24-hr
31
No
91


3-hr
345
No
512

psd class i increment analysis-ENP

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

(Yes/No)
Allowable Increment (µg/m3)

SO2
Annual
0.33
No
2


24-hr
4.1
No
5


3-hr
18
No
25

6.7
AAQS Analysis
For pollutants subject to an AAQS review, the total impact on ambient air quality is obtained by adding a “background” concentration to the maximum-modeled concentration. This “background” concentration takes into account all sources of a particular pollutant that are not explicitly modeled. The results of the AAQS analysis are summarized in the table below. As shown in this table, emissions from the proposed facility are not expected to cause or significantly contribute to a violation of any 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
13
23
36
No
50


24-hr
77
39
116
No
150

SO2
Annual
39
5
44
No
60


24-hr
220
13
233
No
260


3-hr
612
47
659
No
1,300

CO
8-hr
6,028
3,430
9,458
No
10,000


1-hr
14,125
5,715
19,840
No 
40,000

6.8
Additional Impacts Analysis
Impacts On Soils, Vegetation, Wildlife, and Visibility

The maximum ground-level concentrations predicted to occur due to PM10, SO2, NOx and CO emissions as a result of the proposed project, including all other nearby sources, will be below the associated AAQS.  The AAQS are designed to protect both the public health and welfare.  As such, this project is not expected to have a harmful impact on soils and vegetation in the PSD Class II area.  An air quality related values (AQRV) analysis was done by the applicant for the Class I area.  No significant impacts on this area are expected.  A regional haze analysis using the long range transport model CALPUFF was done for the ENP Class I area.  This analysis showed no significant impact on visibility in this area.

Growth-Related Air Quality Impacts

There will be no growth associated with this project because no new equipment is being installed.

7.0  CONCLUSION

Based on the technical review of the complete PSD application, reasonable assurances provided by the applicant, the preliminary BACT determination, and the conditions specified in the Draft Permit, the Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations.  Jeff Koerner, P.E., is the permitting engineer responsible for reviewing the application, recommending the BACT determination, and drafting the permit.  Cleve Holladay is the project meteorologist responsible for reviewing and validating the Air Quality Analysis for this project.
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Applicant’s Discussion of Ambient Air Quality Impact Analysis

(Golder Associates, Inc.)

The air quality modeling analysis was initially performed using the Industrial Source Complex Short-Term (ISCST3) model, Version 98356, currently recommended for regulatory applications, to assess maximum ground-level impacts due to Boiler No. 4 and other sources at the plant.   These maximum concentrations were predicted at or near the plant boundary due to building downwash conditions.  The building downwash routines currently in the ISCST3 model assume that, if a stack is within the building wake region, it is treated as though it were at the center of the lee wall of the building.  The wake region is assumed to extend downwind about 5 times L (5L) from the lee of the building where L is the lesser dimension of the building height or width.  The location of the stack within the wake region is not considered even though the stack may be situated away from the building.  The building downwash routines assume an “all-or-nothing” approach even though stacks located in the far wake region (about 3L) will be less influenced by downwash conditions than those located in the near wake region. 

It should also be noted that the downwash routines in the ISCST3 model were largely developed with data that represented neutral stability, moderate-to-high windspeed, winds perpendicular to the building face, and non-buoyant or low buoyancy plumes.

Besides the lack of consideration of a stack’s location within the building wake region, some of the limitations of the these downwash routines include:

· No consideration for streamline deflection to account for ascent of wind streamlines upwind of and over the building and descent in the lee of the building;

· No connection between plume material captured by the near wake and far wake concentrations;

· No wind direction effects for squat buildings; and

· Predictions of high concentrations during light windspeed, stable conditions that are not supported by observations.

Based on the sources under evaluation for this project, the associated boiler stacks at the Clewiston mill are located between 3L and 5L from the most influential buildings.  Although these sources are within the wake effects of nearby buildings, the current downwash procedures assume that these stacks are essentially adjoining the buildings and the full downwash effects are used to predict maximum concentrations.  Based on studies performed by the EPA (1997), the effects of building downwash within the wake region are actually reduced as a stack’s location increases away from the building.  In fact, wind tunnel and field studies have made it clear that incorporating the location of stacks, as well as estimates of windspeed, streamline deflection, and turbulence intensities in the wake, are crucial in improving model simulations of the influence of buildings on ground-level concentrations.  As a result, the use of the building downwash routine in the ISCST3 model may not be appropriate for assessing building downwash effects for the boiler stacks at the Clewiston mill since the stack locations are not considered, are located in the far wake regions, and would not be expected to be influenced by the full downwash effects.  

To provide more realistic plume behavior and resulting concentrations in the vicinity of nearby building structures, a non-regulatory version of the Industrial Source Complex Short-Term (ISCST) model was also used to assess building downwash effects.  Referred to as the ISC-PRIME model, the model incorporates the Plume Rise Model Enhancement (PRIME) downwash algorithm developed by the Electric Power Research Institute (EPRI).  The ISC-PRIME model (Version 99020), which has undergone extensive testing by the EPA, is currently planned as a future replacement for the current regulatory version of the ISCST3 model.  It is anticipated that the model will be included as a regulatory model after EPA holds the 7th Conference on Air Quality Modeling tentatively scheduled for the spring 1999/2000.  Other than for having different downwash algorithms, the ISC-PRIME and ISCST3 models are identical and use the same methods for estimating pollutant concentrations.  

The ISC-PRIME model was used in the same manner as the ISCST3 model would be used in a regulatory evaluation, and followed EPA and FDEP modeling guidelines for determining compliance with AAQS and PSD increments.

The building dimensions were considered in the air modeling analysis for the Clewiston mill.  At the Clewiston mill, the five boiler stacks are in the area of influence (i.e., within 5L) of the two tallest structures: the 136-ft sugar silos and the 130-ft support structure located at the sugar refinery.  The stack-to-building height ratios for the boiler stacks range from 1.1 to 1.2 and the distance of these boilers from the buildings are as follows:


Stack Location with respect to:


130-ft Support Structure
136-ft Sugar Silos

Boiler
Distance (ft)
L
Distance (ft)
L

1
505
3.9
365
2.7

2
540
4.2
405
3.0

3
592
4.6
455
3.4

4
670
5.1
545
4.0

Although these stacks are generally within the wake effects of nearby buildings, the current downwash procedures assume that these stacks are essentially adjoining the buildings and the full downwash effects are used to estimate maximum concentrations.    In reality, the boiler stacks are between 3L and 5L of influence of those structures, and as such, should have a reduced effect due to building downwash from that assumed by the ISCST3 downwash routines. 

The primary purpose for using the ISC-PRIME model in this modeling analysis is to incorporate more realistic assumptions and procedures in evaluating ground-level concentrations that the ISCST3 model does not consider.  The following features include:

1. Enhanced plume dispersion in the region of a building’s turbulent wake,

2. Reduced plume rise due to streamline deflection in the lee of a building,

3. Increased plume entrainment in the building wake,

4. Continuous plume treatment from the near field wake adjoining the building to the far wake fields away from the building, and

5. Reduced downwash effects as a plume’s position increases away from the building.

For sources located away from buildings, it is important that the plume’s position is tracked within the wake to account for the reduced downwash effect from buildings as a plume travels further from influence of the building.

The following table summarizes the initial analysis with ISCST3, the ISC-Prime analysis under review by EPA, and the alternate analysis (ISCST3) with the additional limiting conditions.

Pollutant and

Averaging Time
(A)

ISCST3 Model

Existing Stacks

(g / m3
(B)

ISC-Prime Model

Existing Stacks

(g / m3
(C)

ISCST3 Model

Modified Stacks

(g / m3
Florida

Ambient Air

Quality Standards

(g / m3

SO2





Annual
137
42
45
60

24-hour
928
257
239
260

3-hour
2982
959
679
1300

PM10





Annual
55
33
36
50

24-hour
247
117
119
150

CO





8-hour
20,778
8310
9670
10,000

10hour
53,709
15,441
20,480
40,000

(A) Based on ISCST3, an EPA-approved model.  Existing stack heights for all boilers were used.  Fuel oil containing 2.5% sulfur by weight was used for Boiler Nos. 1 through 4.

(B) Based on ISC-Prime, a model and analysis currently under review by the EPA Region 4 office for a case-by-case determination on this project.  Existing stack heights for all boilers were used.  Fuel oil containing 2.5% sulfur by weight was used for Boiler Nos. 1 through 3 and 0.7% by weight for Boiler no. 4.

(C) Based on ISCST3, an EPA-approved model.  Stack heights for Boiler Nos. 1 through 4 would be raised to 213 feet.  Fuel oil containing 1.5% sulfur by weight was used for Boiler Nos. 1 through 3 and 0.7% by weight for Boiler no. 4.
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