TECHNICAL EVALUATION

&

PRELIMINARY DETERMINATION

PROJECT
Draft Permit No. 1050059-061-AC

Best Available Retrofit Technology (BART) Exemption
New Wales Facility
Polk County, Florida
APPLICANT

Mosaic Fertilizer, LLC

P.O. Box 2000
Mulberry, FL  33860
PERMITTING AUTHORITY

New Source Review Section
Bureau of Air Regulation

Division of Air Resource Management

Florida Department of Environmental Protection

[image: image1.png]



May 27, 2009
1.  General Project INFORMATION

Facility Description and Location

The applicant, Mosaic Fertilizer, LLC, operates an existing phosphate fertilizer manufacturer.  The fertilizer complex processes phosphate rock into several different fertilizer products and animal feed ingredients.  This is accomplished by reacting the phosphate rock with sulfuric acid to produce phosphoric acid and then converting the phosphoric acid to fertilizer and animal feed ingredient products.  The facility consists of five double absorption sulfuric acid plants (SAP); three phosphoric acid plants (PAP); a phosphoric acid clarification and storage area; three diammonium phosphate (DAP) plants; a monoammonium phosphate (MAP) plant; a granular monoammonium phosphate (GMAP) plant; an animal feed ingredients (AFI) plant; a multifos production plant; a molten sulfur storage and handling system; a limestone storage silo/rock grinding operation and a phosphogypsum stack.
The Standard Industrial Classification (SIC) code for this type of facility is SIC No. 2874.
The facility is located near Mulberry at 3095 Highway 640 in Polk County.  The project site is located about 104 kilometers from the Chassahowitzka National Wilderness Area, a Class I area.  The Universal Transverse Mercator (UTM) coordinates are Zone 17, 396.6 km East and 3078.9 km North.  Latitude:  27( 49’ 56” North and Longitude:  82( 03’ 00” West.

Regulatory Categories

This project is subject to the applicable environmental laws in Section 403 of the Florida Statutes (F.S.).  The Florida Statutes authorize the Department of Environmental Protection (Department) to establish rules regarding air quality in the Florida Administrative Code (F.A.C.).  The facility is classified according to the following major regulatory categories.

· The facility is a major source of hazardous air pollutants (HAP) based on Title V Permit No. 1050059-045-AV.
· The facility does not operate units subject to the acid rain provisions of the Clean Air Act.

· The facility is a Title V major source of air pollution in accordance with Chapter 213, F.A.C.

· The facility is a major stationary source pursuant to Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality (see Title V Permit No. 1050059-045-AV).
· The facility operates emissions units that are subject to Rule 62-296.340(5)(c) (escape BART), F.A.C.
Project Description

Mosaic Fertilizer, LLC submitted an application to escape the BART determination requirements of Rule 62-296.340(5)(c) (escape BART), F.A.C., which addresses the following emissions units with the potential to emit at least 50 tons per year (TPY) or more of a visibility-impairing pollutant:
                                                       TABLE 1-1

	EU ID No.
	Brief Description

	-002
	SAP No. 1

	-003
	SAP No. 2

	-004
	SAP No. 3

	-009
	DAP Plant No. 1

	-011
	MAP Plant

	-027
	AFI Plant

	-036
	Multifos A and B Kilns, Dryer and Blending Operations


The rest of the BART-eligible emissions units at the New Wales facility are sources with relatively low particulate matter (PM) emissions (less than 5 lb/hr each).  They are as follows:

                                                      TABLE 1-2

	EU ID No.
	Brief Description

	-015
	AFI truck loadout system

	-023
	AFI storage silos - north side

	-024
	AFI railcar loadout system

	-025
	AFI limestone storage silos

	-026
	AFI silica storage bin

	-028
	AFI storage silos – south side

	-030
	Multifos soda ash unloading

	-031
	Multifos soda ash conveying

	-032
	Multifos A kiln cooler

	-033
	Multifos B kiln cooler

	-034
	Multifos A and B kilns milling and sizing – West baghouses

	-035
	Multifos A and B kilns milling and sizing – East baghouses

	-038
	Multifos A and B kilns milling and sizing – surge bin

	-052
	AFI limestone feed bin

	-055
	MAP plant cooler

	-063
	1,500-Ton truck unloading sulfur pit 

	-066
	200-Ton molten sulfur transfer pit

	-067
	1,500-Ton truck unloading sulfur pit – front vents

	-068
	1,500-Ton truck unloading sulfur pit – rear vents


Except for the molten sulfur pits (EUs-063, -066, -067 and -068), all of theses emissions units emit only PM.  The molten sulfur pits each emit 0.2 lb/hr or less of PM and 0.3 lb/hr or less of sulfur dioxide (SO2).
This Technical Evaluation & Preliminary Determination (TE&PD) details the project, describes the required air pollutant emission reductions and reasonable assurances to escape and remain exempt from a BART determination pursuant to Rule 62-296.340(5)(c) (escape BART), F.A.C.
Processing Schedule

The processing events shown below for the BART determination are relevant to the escape BART project as they are cited within this TE&PD document and the draft permit.
BART Determination

January 1, 2007
Department received the BART application (hard copy) for an air pollution construction permit.
February 28, 2007
Department issued 1st request for additional information (RAI).

July 12, 2007
Department received response to 1st RAI.
August 9, 2007
Department issued 2nd RAI.

Sept. 19, 2007

Department received response to 2nd RAI; application complete.
November 29, 2007
Department issued (clerked) Draft permit with Technical Evaluation & Preliminary Determination (Project No. 1050059-055-AC).
December 10, 2007
Applicant filed an extension of time to file a Petition for an Administrative Hearing.
December 20, 2007
Applicant published the Public Notice in the Lakeland Ledger.

January 24, 2008

Department received comments from Applicant dated January 21.
January 25, 2008

Department received comments from U.S. EPA Region 4 dated January 18.

BART Exemption Determination

October 3, 2008
Department received the BART exemption application for an air pollution construction permit.

October 31, 2008

Department issued 1st RAI.
December 8, 2008
 
Department received response to 1st RAI.

December 30, 2008

Department issued 2nd RAI.
February 4, 2009 

Department received response to 2nd RAI; application complete.
May 4, 2009
Department received changes to the original application through a letter from the applicant.  Clock restarted.

May 12, 2009
Department received a letter from the applicant retracting changes requested on May 4, 2009.  Application complete. 

2.  Applicable BART EXEMPTION Regulations

Regulatory Authority
This project is subject to the applicable regulatory requirements in the following Chapters of the F.A.C.:  62-4 (Permitting Requirements); 62-204 (Ambient Air Quality Requirements, PSD Increments, and Federal Regulations Adopted by Reference); 62-210 (Permits Required, Public Notice, Reports, Stack Height Policy, Circumvention, Excess Emissions, and Forms); 62-212 (Preconstruction Review, PSD Review and BACT, and Non-attainment Area Review and LAER); 62-296 (Emission Limiting Standards); and 62-297 (Test Methods and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures).  It is also subject to the applicable provisions in Title 40 of the Code of Federal Regulations (CFR) as adopted in Chapter 62-204 and 62-296, F.A.C.
Specifically, this project is subject to Rule 62-296.340(5)(c) (escape BART), F.A.C., by reducing the visibility impact from this facility to below the 0.5 deciview (dv) threshold in the air dispersion modeling for exemption from a BART determination.  Mosaic originally submitted a BART application in January 2007.  The BART application was submitted prior to Mosaic’s decision to reduce sulfur dioxide (SO2), sulfuric acid mist (SAM), particulate matter/particulate matter less than 10 microns (PM/PM10) and nitrogen oxides (NOx) emissions and, therefore, did not demonstrate a basis for BART exemption.  At the reduced emission levels, Mosaic could exempt out of BART review and upon the Department’s concurrence, the BART application may be considered superseded by this exemption application.  Mosaic is proposing two emission reduction scenarios for the BART-eligible emissions units at the New Wales facility with this application.  For each of the emission reduction scenarios, the New Wales facility is exempt from BART because its contribution to visibility impairment does not exceed 0.5 dv above natural conditions in any Class I area.  The visibility impact from this facility is reduced by taking federally enforceable reductions through a minor source air construction permit.

The Department previously identified all BART-eligible sources through a series of notifications, workshops, and rule making efforts.  The state rule implements the federal provisions of Appendix Y in 40 CFR Part 51, “Guidelines for BART Determinations Under the Regional Haze Rule.”
Affected Pollutants

In accordance with Appendix Y in 40 CFR 51, the affected visibility-impairing pollutants include the following:  NOX, PM10 and SO2.  Although ammoniated nitrates and sulfates are among the key species contributing to regional haze, BART does not directly address or require a review of ammonia (NH3) as a visibility-impairing pollutant.

With respect to particulate emissions, Rule 62-210.200, F.A.C. defines PM as, “… all finely divided solid or liquid material, other than uncombined water, emitted to the atmosphere as measured by applicable reference methods, or an equivalent or alternative method …”  PM with an aerodynamic diameter less than or equal to a nominal 10 micrometers is defined as PM10 and PM with an aerodynamic diameter less than or equal to a nominal 2.5 micrometers is defined as PM2.5.  Emissions of PM, PM10 and PM2.5 are all regulated pollutants.  For the existing emissions units and air pollution control equipment, the control strategy specified in the BART determinations directly reduces PM emissions, which serves as a surrogate to also reduce PM10 and PM2.5 emissions.
SO2 and SAM emissions were lowered in the air dispersion modeling used to escape BART.  According to the applicant’s consultant, the lowering of SAM emissions had a more profound affect in reducing the visibility impact compared to lowering SO2.  The lowering of PM/PM10 and NOx was done in the modeling used to escape BART.
The proposed work under this project is scheduled to take place during the full turnaround of each sulfuric acid plant (SAP) and is projected to end in 2012.  An expiration date of June 30, 2013 for this construction permit was established to allow sufficient time for testing and submitting the test results.  This expiration date is six (6) months prior to the BART compliance deadline of December 31, 2013 (Rule 62-296.340(3)(b)2., F.A.C.).

3.  Summary of Applicant’s BART EXEMPTION Modeling Analysis
Mosaic New Wales has made federally enforceable changes to its operating permits to reduce emissions of visibility-impairing pollutants in order to meet the exemption criterion for the Best Available Retrofit Technology (BART) rule (62-296.340(5), F.A.C.).  Specifically, they have provided for two options (scenarios A and B) that reduce emissions somewhat differently among the BART-eligible source, but both result in visibility improvement. Taking into consideration these emission reductions, Mosaic completed air quality modeling consistent with an approved modeling protocol and submitted it to the department.  The EPA-approved CALPUFF dispersion model was used to determine visibility impacts on all federal Class I areas within 300 kilometers of the facility using three years of meteorological data derived from the MM5 meteorological model.  This modeling was thoroughly reviewed by the department and determined to be appropriate for the purpose of meeting the exemption criteria of the BART rule.
Visibility impacts were completed for two federal Class I areas: Chassahowitzka National Wilderness Area, located 104 kilometers from the facility and Everglades National Park (226 kilometers).  The controlling area, that is the area with the greatest visibility impact from Mosaic New Wales, is Chassahowitzka.  BART exemption modeling considered only the impacts from the BART-eligible sources within the facility.  In this case, the Nos. 1, 2, and 3 sulfuric acid plants, DAP plant No. 1, MAP plant, AFI plant, multifos A and B kilns, dryer and blending operation, and various low emitting particulate-only sources.  
In scenario A, Mosaic proposes that sulfuric acid mist emissions from each SAP Nos. 1, 2, and 3 are reduced from 14.0 to 7.1 lbs/hr; DAP plant No. 1 and AFI plant dryers are fired using only natural gas; multifos plant kilns A and B are shut-down; DAP plant No. 1 PM emissions are reduced from 28.6 to 15 lbs/hr; and, MAP plant PM emissions are reduced from 15 to 7 lbs/hr.  
In scenario B, SAP Nos. 1, 2 and 3 production rates are reduced from 3,400 tons per day (TPD) of sulfuric acid (H2SO4) to 3,200 TPD of H2SO4.  SO2 emissions from each SAP are reduced from 496 to 400 lbs/hr; sulfuric acid mist emissions from each SAP are reduced from 14.0 to 6.7 lbs/hr; NOx emissions from each SAP are reduced from 17 to 16 lbs/hr; DAP plant No. 1 and AFI plant dryers are fired using only natural gas; multifos A and B kilns’ dryer is fired with only natural gas and PM emissions are reduced from 29.8 to 25 lbs/hr; SO2 emissions from the multifos A and B kilns dryer are reduced from 316 to 25 lbs/hr; PM emissions from DAP plant No. 1 are reduced from 28.6 to 15 lbs/hr; and, MAP plant PM emissions are reduced from 15 to 7 lbs/hr.
The results of the modeling, considering both scenarios A and B for the controlling Chassahowitzka area are shown below as taken from the complete modeling report submitted by Mosaic.
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The maximum visibility impact at the Chassahowitzka National Wilderness area under the scenario A plan is 0.490 deciviews (dv).  Under the scenario B plan, the maximum visibility impact is 0.496 dv.  Both of these values are less than the criterion for exemption from the BART rule of 0.5 dv.  Based on the emission changes made in this permit, following either scenario A or scenario B, and the modeling performed by the applicant, the Department concludes that the BART-eligible sources at Mosaic New Wales are exempt from the BART rule requirements.
4.  APPLICANT’s BART EXEMPTION Analysis  
Among the BART-eligible emissions units that emit visibility-impairing pollutants (SO2, NOx or PM10) at the New Wales facility, only seven are large with the potential to emit at least 50 TPY or more as identified in Table 1-1.  As indicated in Section 2, Mosaic is proposing two emission reduction scenarios for the BART-eligible emissions units.  The emission reduction scenarios are as follows: 
Scenario A
Emission reductions proposed in Scenario A are summarized below:

1. SAP Nos. 1, 2 and 3:  SAM emissions from SAP Nos. 1 (EU-002), 2 (EU-003) and 3 (EU-004) each are reduced from 14.0 to 7.1 lb/hr.  The total proposed reduction in allowable SAM emissions is 20.7 lb/hr from the three SAP plants combined.  Mosaic will achieve the lower SAM emission rates by installing Brownian-type candles for mist elimination on SAP Nos. 1 and 2.  SAP No. 3 already has the Brownian-type candle for mist elimination.  SAP Nos. 1 and 2 will install Brownian-type candles during upcoming turnarounds when the final towers in the SAPs are replaced.  Mosaic may consider other types of technologies if the diffusion type candles are later deemed to be insufficient.  

Mosaic is proposing to keep the permitted daily maximum production capacity for SAP Nos. 1, 2 and 3 at 3,400 TPD of H2SO4.  The Best Available Control Technology (BACT) for SAP Nos. 1, 2 and 3 was established in July 2002 when production was increased from 2,900 TPD to 3,400 TPD (see PSD-FL-325, Permit Number 1050059-036-AC).  The BACT for the three SAPs specified the use of the existing double absorption system for the control of SO2 emissions and the use of mist eliminators for the control of SAM emissions.

The applicant proposed keeping the existing SO2 emission limitations for each SAP under Scenario A.  The applicant proposed the following emissions limitation of SO2 as demonstrated by certified Continuous Emissions Monitoring System (CEMS) data and emissions reduction of SAM as demonstrated by annual stack testing:
	
	SO2 

Emissions Limitation
	SAM

Emissions Reduction

	SAP No. 1
	496 lb/hour 
	from 14.0 lb/hr to 7.1 lb/hr

	SAP No. 2
	496 lb/hour 
	from 14.0 lb/hr to 7.1 lb/hr

	SAP No. 3
	496 lb/hour 
	from 14.0 lb/hr to 7.1 lb/hr


NOx emissions reduction   

Mosaic is not proposing any reduction in NOx emission rates from the SAPs existing limit of 0.12 lb/ton of H2SO4.  The NOx emission rates will stay at 17 lb/hr.

2. DAP and AFI Plants:  DAP Plant No. 1 (EU-009) and AFI Plant (EU-027) dryers are fired using only natural gas (except for periods of natural gas curtailments).  Mosaic is also proposing to reduce the PM emission rate from 28.6 lb/hr to 15 lb/hr.  Both the plants are currently permitted to burn both natural gas and fuel oil.  Recent PM test data show that the actual PM emission rates from the DAP plant are lower than the proposed 15 lb/hr.  Mosaic is not proposing any change to the currently permitted PM emission limit of 36.8 lb/hr from the AFI plant.  
3. MAP Plant:  Emissions from the MAP Plant (EU-011) Prill Tower scrubber stack is limited to 15 lb/hr which is equivalent to 0.3 lb PM/ton of product.  Mosaic is proposing to reduce the PM emission rate from the Prill Tower scrubber to 7 lb/hr which will be equivalent to 0.14 lb PM/ton of product.   
4. Multifos Plant:  Shutdown of Kiln A and B (including associated coolers) of the Multifos Plant (EU-036).  The reduction in PM emissions resulting from these shutdowns total 24.11 lb/hr, the reduction in SO2 emissions is 177.5 lb/hr based on the recent test data, the reduction in NOx emissions is 45.7 lb/hr and the reduction in SAM emissions is 4.2 lb/hr.
Scenario B
Emission reductions proposed in Scenario B are summarized below:

1. SAP Nos. 1, 2 and 3:  Mosaic is proposing to lower the permitted daily maximum production capacity for SAP Nos. 1, 2 and 3 from 3,400 TPD to 3,200 TPD of H2SO4.  The BACT for SAP Nos. 1, 2 and 3 was established in July 2002 when production was increased from 2,900 TPD to 3,400 TPD (see PSD-FL-325, Permit Number 1050059-036-AC).  The BACT for the three SAPs specified the use of the existing double absorption system for the control of SO2 emissions and the use of mist eliminators for the control of SAM emissions.  
The applicant proposed reduced SO2 and SAM emission limitations for each SAP in order to escape BART.  The applicant proposed the following emissions reduction of SO2 as demonstrated by certified CEMS data and emissions reduction of SAM as demonstrated by annual stack testing:
	
	SO2 

Emissions Reduction
	SAM

Emissions Reduction

	SAP No. 1
	from 496 lb/hour to 400 lb/hour
	from 14.0 lb/hr to 6.7 lb/hr

	SAP No. 2
	from 496 lb/hour to 400 lb/hour
	from 14.0 lb/hr to 6.7 lb/hr

	SAP No. 3
	from 496 lb/hour to 400 lb/hour
	from 14.0 lb/hr to 6.7 lb/hr


SO2 emissions reduction

The applicant proposed a 24-hour (daily) block average for SO2 emissions based on the emission rate averaging period of 24-hour (daily) used in the air dispersion modeling.
The proposed new equivalent of lb SO2/ton 100% H2SO4 values for the three SAPs at design capacity will be 3.0 lb SO2/ton 100% H2SO4.  The new equivalent lb/ton values corresponding to the lb/hour limits are less than the current existing standards.
The applicant proposed to meet the lower emission standards & limitations by using the currently employed double absorption system with increased catalyst (vanadium and/or cesium) loadings and the replacement of select process equipment in the Nos. 1 & 2 SAPs.  The applicant claims that many of the process equipment replacements are necessary to achieve and maintain the lower SO2 emission limits.  
The applicant indicated that the interpass absorption (IPA) tower will be replaced with a heat recovery system (HRS) tower for SAP Nos. 1 and 2.  The Final Absorption Tower for both the SAP plants is 33 years old, and is in need of replacement.  Therefore, Mosaic will convert to HRS tower in order to improve energy recovery in the two SAPs and increase steam generation.  At this time, the IPA tower will become the final absorption tower with the Brownian-type candles installed, and the existing final tower will be removed.  Replacement of the heat recovery system in the SAP No. 9 is primarily for increased energy recovery.

The specific pieces of process equipment being replaced to reduce emissions and thereby escape BART are cited below:
	SAP No.
	Work Activities

	1
	· Install HRS to replace the IPA tower.

· Replace the sulfur furnace.

· Replace the drying tower.

Note:  The estimated cost to perform these work activities as well as increased catalyst loading is approximately $38 million.

	2

	· Install HRS to replace the IPA tower. 
· Replace the sulfur furnace.
· Replace the drying tower.

Note:  The estimated cost to perform these work activities as well as increased catalyst loading is approximately $38 million.


In addition to the process equipment being replaced, the applicant is proposing to add additional catalyst to escape BART.  A catalyst study was completed by the catalyst supplier, Haldor Topsoe, Inc.  The study was provided in Appendix C as part of the BART exemption application.  The study includes specific Haldor Topsoe catalyst, vanadium 12 mm daisy-shaped products referred to as “VK38” which is a standard vanadium catalyst and “VK48” which is a high vanadium catalyst.  The study also includes specific increased catalyst loadings (volumes).  

As cited in the Haldor Topsoe catalyst study the proposed increased catalyst loading ratios in the SAPs are as follows:
	SAP No.
	Work Activities

	1
	· Increase the catalyst loading ratio from approximately 147 liters per ton H2SO4 per day (L/TPD) at 3,400 TPD production rate to approximately 190 L/TPD at 3,200 TPD production rate {increases the current catalyst loading from approximately 498,400 liters to 610,000 liters}.

	2

	· Increase the catalyst loading ratio from approximately 147 L/TPD at 3,400 TPD production rate to approximately 190 L/TPD at 3,200 TPD production rate {increases the current catalyst loading from approximately 498,400 liters to 610,000 liters.

	3
	· Increase the catalyst loading ratio from approximately 157 L/TPD at 3,400 TPD production rate to approximately 190 L/TPD at 3,200 TPD production rate {increases the current catalyst loading from approximately 535,200 liters to 610,000 liters}.
Note:  The estimated cost to perform this work is $500,000.


The percentage increases in the catalyst loading ratios for the SAPs are as follows:
	
	Catalyst Loading Ratio

liters per ton H2SO4 per day (L/TPD)
	% 

Increase 

in Catalyst Loading

	SAP No. 1
	from 147 to 190
	29%

	SAP No. 2
	from 147 to 190
	29%

	SAP No. 3
	from 157 to 190
	21%


SAM emissions reduction

The total proposed reduction in allowable SAM emissions from the three SAPs is 21.9 lb/hr.  Most of the actual SAM emission rates from the SAPs are lower than the proposed 6.7 lb/hr based on the recent test data from the SAPs.

Mosaic’s intended control strategy for achieving the lower SAM emission is to use Brownian-diffusion type candles for mist elimination.  Currently SAP No. 3 employs the Brownian-type candles, but SAP Nos. 1 and 2 will be installing Brownian-diffusion type candles during the upcoming turnarounds when the final towers in the SAPs are replaced.  These are currently planned for June 2009 for SAP No. 1 and June 2011 for SAP No. 2.  If these technologies are later deemed to be insufficient, Mosaic may consider other technologies.

NOx emissions reduction   
Mosaic is not proposing any reduction in NOx emission rates from the SAPs in terms of lb/ton; however, since the production rate of the SAPs are decreasing from 3,400 TPD to 3,200 TPD, the allowable emissions based on 0.12 lb/ton of H2SO4 will reduce the NOx emission rates from 17 to 16 lb/hr.
2. DAP Plant No. 1 (EU-009):  Mosaic is proposing to use only natural gas fuel (except during periods of natural gas curtailments) in the DAP Plant No. 1 dryer, which is currently permitted to burn both natural gas and fuel oil.  Mosaic is also proposing to reduce the PM emission rate from the current 28.6 to 15 lb/hr.  Recent test data from the plant shows that the actual PM rates are lower than the proposed 15 lb/hr.  
3. MAP Plant (EU-011):  Mosaic is proposing to reduce the PM emission rate from the MAP plant from the current 15 lb/hr to 7 lb/hr.  Recent test data indicates actual emission rates are lower than 7 lb/hr.
4. AFI Plant (EU-027):  Mosaic is proposing to use only natural gas fuel (except during periods of natural gas curtailments) in the AFI Plant dryer, which is currently permitted to burn both natural gas and fuel oil.  Mosaic is not proposing any change to the currently permitted PM emission limit of 36.8 lb/hr from the AFI plant.    
5. Multifos A & B Kilns, Dryer and Blending Operations (EU-036):  Mosaic is proposing to use only natural gas (except during periods of natural gas curtailments) in the Multifos A and B Kilns dryer and proposing the following PM and SO2 emissions limits:
· PM – reduction from 29.8 lb/hr to 25 lb/hr; and 
· SO2 – reduction from 316.0 lb/hr to 25 lb/hr.  
Stack test data for the Multifos A and B Kilns shows hourly PM emission rates well below 25 lb/hr.  Currently there is no SO2 emission limit for the Multifos A and B Kilns.  The Multifos C Kiln, which has a scrubber, has a SO2 emissions limit of 9.11 lb/hr.  Mosaic is proposing to install a similar type of scrubber for Multifos A and B stack and proposes an SO2 emission limit of 25 lb/hr, which can be met based on stack test data for the C Kiln.
5.  
Department’s Preliminary BART Exemption Determination
5.1
Nos. 1, 2, and 3 Sulfuric Acid Plants (EU-002, EU-003 and EU-004)
SAP Nos. 1, 2 and 3 went through a PSD review in July 2002, when the plants were permitted to increase their production capacity from 2,900 TPD to 3,400 TPD of 100-percent sulfuric acid (H2SO4).  SAP Nos. 1, 2, and 3 are double absorption units.  This is the most common process for producing sulfuric acid in the U.S. phosphate fertilizer industry and it continues to be improved and employed at both existing and new installations in the U.S. and throughout the world.  The double absorption process controls SO2 emissions and a high efficiency mist eliminator controls sulfuric acid mist emissions.  NOx emissions due to the burning of sulfur are controlled through good combustion practices.  

The process is comprised of three distinct steps.  These are sulfur combustion and gas preparation; catalytic conversion of sulfur dioxide to sulfur trioxide; and absorption of sulfur trioxide into sulfuric acid.  

A great deal of heat is evolved throughout the process.  Its management is an important consideration in optimizing the conversion and absorption steps as well as providing useful energy to the plant.  Reaction kinetics and thermodynamics are also important factors.  Following is a description of the process.
Atmospheric air is drawn through a filter by the main compressor and then contacted with a recirculating stream of sulfuric acid in the drying tower.  The dried air is blown by a steam-driven compressor into a refractory-lined burner where molten sulfur is combusted to produce SO2.  The hot combustion gases are cooled in a waste heat boiler to recover excess heat as steam.

The gas stream is then introduced into a converter packed with catalyst.  In a series of steps, the SO2 and excess oxygen from the combustion air are progressively converted to sulfur trioxide (SO3).  The gases containing SO3, some unconverted SO2, oxygen, and atmospheric nitrogen are conveyed to an “interpass tower” where the SO3 is absorbed into a stream of concentrated sulfuric acid and reacted with excess water to further strengthen the acid.  By removing most SO3 in the interpass absorber, the equilibrium favors further conversion of the remaining SO2 to SO3.  The remaining SO2, not previously oxidized, is passed over a final converter bed of catalyst and the SO3 produced is then absorbed in sulfuric acid.  This is accomplished in the final pass of the converter.  The resulting gas stream is conveyed to the high-efficiency “final tower” where most of the remaining SO3 reacts with water in a 98-99 percent sulfuric acid stream.  

Throughout the conversion, the temperatures are moderated by an intricate arrangement of heat exchangers so that the excess heat is removed.  Mist eliminators are used to ensure that sulfuric acid sprays and fine mists are contained, thereby protecting plant equipment and minimizing emissions to the atmosphere.
The following figure from a European Commission document shows the keys steps (with the exception of the sulfur combustion part) involved in the contact sulfuric acid process used at Mosaic New Wales.
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Figure 1.  Diagram of the Contact Sulfuric Acid Manufacturing Process and Conversion of SO2 to SO3
The following figure from the same European Commission document shows the double staged absorption.  The double staged version shows the sulfur burner.  Mosaic New Wales Plant employs double staged absorption on SAP Nos. 1, 2 and 3.  It features two absorbers and typical conversion efficiencies greater than 99.7% are achieved.  

                                              [image: image6.emf]
Figure 2. 
Sulfur Burning and Double Staged Absorption.

The applicant indicated that under Scenario B the intermediate absorption towers will be replaced with heat recovery system towers for SAP Nos. 1 and 2.  The final absorption towers will be removed and the intermediate absorption towers will become the final absorption towers for SAP Nos. 1 and 2.  The Brownian-diffusion type candles will be installed on both final absorption towers for SAP Nos. 1 and 2.  Under Scenario A, the applicant will not be making these changes. 

The heat recovery system raises the temperature at which absorption of SO3, and the addition of water, takes place during the production of sulfuric acid.  By operating at these higher temperatures, the heat of absorption and dilution can be used to generate steam instead of being rejected to a cooling tower.
The heat recovery system replaces the normal intermediate absorption tower with a two stage absorbing tower, a recirculating pump, heat exchangers and a boiler.  The tower is made from stainless steel and contains ceramic packing.  Gas containing SO3 leaves the converter system and enters the heat recovery tower near the bottom.  It passes upwards through two packed beds and a mist eliminator before leaving the tower at the top.  The lower stage performs most of the absorption and is run at a temperature necessary to generate the steam.  A special high efficiency distributor system is used in both stages because the system is operating very close to chemical equilibrium limits.

With the heat recovery system, the amount of heat recovered from the sulfuric acid plant usually increases from 65% to 85% with no additional sulfur or fossil fuel consumption.  This additional steam production reduces the need of operating the auxiliary boilers (if available) that are operated as needed for process steam requirements, and occasionally to increase electricity generation.  
                              [image: image7.emf]
                 Figure 3.   The heat recovery system

SO2 Emission Standards and Limitation 
The applicant had provided actual SO2 continuous emissions monitoring system (CEMS) data in the form of graphs during the BART determination process in 2007.  The data provided was for 2006.  The applicant, at the Department’s request, reduced the SO2 CEMS data to three (3) and twenty four (24) hour average periods.  Visual interpretations of the SO2 CEMS data in the graphs submitted by the applicant were performed.  A predominant average was established encompassing the majority of the CEMS data.  The predominant averages are summarized below.

SO2 CEMS Data Analysis

	
	Predominant Average
(2006)

lb SO2/ton, 3-hour average
	Predominant Average

 (2006)

lb SO2/ton, 24-hour average

	SAP No. 1
	3.5
	3.37

	SAP No. 2
	3.5
	3.4

	SAP No. 3
	3.52
	3.42


In addition, the applicant provided in the BART exemption application actual SO2 stack test results from 2002 through 2008 for SAP Nos. 1 and 3 and from 2002 through 2007 for SAP No. 2.  These test results can be summarized as follows:

SO2 Stack Test Data Review

	
	Averages of Stack Tests

lb SO2/ton, 3-hour average
	Test Ranges

	SAP No. 1
	3.28
	2.87 - 3.97

	SAP No. 2
	3.36
	2.91 - 3.79

	SAP No. 3
	3.37
	2.35 - 3.80


	
	Design Production Capacity, 

TPD of 100% H2SO4 (sulfuric acid)
	Permitted Production (Maximum achieved during Stack Test), 

TPD of 100% H2SO4 (sulfuric acid)
	Stack Test Date

	SAP No. 1
	3,400
	3,024
	06/09/2004

	SAP No. 2
	3,400
	3,075
	02/28/2007

	SAP No. 3
	3,400
	2,755
	02/19/2008


After reviewing the CEMS and stack test data for SO2, it is apparent the applicant can not currently achieve the proposed emission reductions for SO2 of 400 lb/hr (equivalent to 3.0 lb/ton).
To reduce SO2 emissions the applicant commissioned a study performed by the catalyst supplier, Haldor Topsoe, Inc.  The study confirms that with the proposed modifications to each SAP, the SAPs can achieve the SO2 emission rates of 2.8 to 3.0 lb SO2/ton 100% H2SO4.  The specific additional catalyst loadings and types of catalysts in the study as previously discussed herein provide the permitting authority reasonable assurances of compliance with the reduced SO2 emission limits.
The Department calculated corresponding SO2 reductions as shown in the shaded columns below:
	
	SO2 

Emission Reduction
	% 

Reduction
	TPY

Reduction

	SAP No. 1
	from 496 lb/hour to 400 lb/hour
	19%
	420

	SAP No. 2
	from 496 lb/hour to 400 lb/hour
	19%
	420

	SAP No. 3
	from 496 lb/hour to 400 lb/hour
	19%
	420


The Department proposes the escape BART SO2 emission limitations for the SAPs to be the following for Scenario B:

	SAP No.
	lb/hour

	1
	400

	2
	400

	3
	400


Emissions of SO2 shall not exceed 400 pounds per hour for SAP Nos. 1, 2 and 3 based on a 24-hour (daily) block average as determined by CEMS data.
This BART exemption determination requires the applicant to demonstrate compliance with the SO2 emission standards and limitations on a continuous basis using the CEMS data.  A 24-hour (daily) block average is aligned with the 24-hour averaging period used in the air quality modeling analysis for visibility.

SO2 Control Technology

The Department accepts the applicant’s proposed SO2 control technology to reduce emissions by using the currently employed double absorption system with increased catalyst (vanadium and/or cesium) loadings and the replacement of the indicated select process equipment in the Nos. 1 and 2 SAPs under scenario B.  For scenario A, the applicant is not proposing any changes to the SO2 emission limits.
SAM Emission Standards and Limitations

The applicant proposed reduced SAM emission limitations for each SAP to escape BART.  The applicant proposed to change the mist eliminators for SAP Nos. 1 and 2 from impaction media in the form of high velocity (HV) panels to Brownian-diffusion type candles for mist elimination.  SAP No. 3 employs the Brownian-diffusion type candles for mist elimination currently.
The applicant proposed the following reductions of SAM as demonstrated by stack test data for the two different scenarios for BART exemption:
	
	SAM 

Emission Reduction (Scenario A)
	SAM 

Emission Reduction (Scenario B)

	SAP No. 1
	from 14 lb/hour to 7.1 lb/hour
	from 14 lb/hour to 6.7 lb/hour

	SAP No. 2
	from 14 lb/hour to 7.1 lb/hour
	from 14 lb/hour to 6.7 lb/hour

	SAP No. 3
	from 14 lb/hour to 7.1 lb/hour
	from 14 lb/hour to 6.7 lb/hour


The applicant proposed stack test data to be used to demonstrate compliance.
The proposed new equivalent of lb SAM/ton 100% H2SO4 values for SAP Nos. 1, 2, and 3 at design capacity for each SAP is 0.05 lb SAM/ton 100% H2SO4 under both scenarios as the production rates are reduced to 3,200 TPD under Scenario B.
The applicant provided in the BART exemption application actual SAM stack test results from 2002 through 2008 for SAP Nos. 1 and 3 and from 2002 through 2007 for SAP No. 2.  The test results can be summarized as follows:

SAM Stack Test Data Review
	
	Averages of Stack Tests

lb SAM/ton, 3-hour average
	Test Ranges 

lb SAM/ton, 3-hour average

	SAP No. 1
	0.042
	0.022 - 0.094

	SAP No. 2
	0.038
	0.017 - 0.074

	SAP No. 3
	0.031
	0.008 - 0.046


As shown by the test ranges in the stack test data above, the applicant can comply with the proposed SAM emission reductions for SAP No. 3 that currently employs the Brownian-diffusion type candles for mist eliminator.  This type of control technology is highly effective in removing SAM emissions thus controlling emissions of sulfuric particulate matter.  The Department has reasonable assurance that this control technology when employed for SAP Nos. 1 and 2 will be effective in reducing SAM emissions to 0.05 lb SAM/ton 100% H2SO4 for those two SAPs.
The Department proposes the escape BART SAM emission limitations for the SAPs to be the following for the two different scenarios:
	SAP No.
	lb/hour (Scenario A)
	lb/hour (Scenario B)

	1
	7.1
	6.7

	2
	7.1
	6.7

	3
	7.1
	6.7


Emissions of SAM shall not exceed the above listed limitations for SAP Nos. 1, 2 and 3 based on a 3-hour average as demonstrated by stack test data.  The new equivalent of lb SAM/ton 100% H2SO4 values for SAP Nos. 1, 2 and 3 at design capacity for each SAP is 0.05 lb SAM/ton of 100% H2SO4.  The equivalent lb/ton value corresponding to the lb/hour limits is less than the current existing standards.  The air dispersion modeling was performed using a 24-hour (daily) average.
NOx Emission Standards and Limitations
The applicant is not proposing any reduction in NOx emission limits from the SAPs in terms of lb/ton; however, since the production rate of the SAPs are decreasing from 3,400 TPD to 3,200 TPD under Scenario B, the allowable emissions based on 0.12 lb/ton of H2SO4 will reduce the NOx emission rates from 17 to 16 lb/hr.  Under Scenario A, there will be no decrease in production rates for the three SAPs, therefore, the NOx emission limits will stay at 17 lb/hr.

5.2
DAP Plant No. 1 (EU-009)
The DAP Plant No.1 produces MAP or DAP at a maximum rate of 150 tons per hour (TPH).  Particulate matter, fluoride (F) and SO2 emissions are generated from the reactor/granulator (R/G), dryer, cooler and associated equipment.  Emissions are controlled by cyclones, one pre-scrubber, three venturi scrubbers in parallel with demisters and one cyclonic scrubber with an impact spraying system.  The venturi scrubber uses process water.  The impact spraying system uses recirculating water.  

Emissions from the R/G are routed to the pre-scrubber, the R/G venturi scrubber then to the cyclonic scrubber.  Emissions from the dryer are routed to its own dedicated cyclones, the dryer venturi scrubber then to the cyclonic scrubber.  Emissions from the cooler are routed to its own dedicated cyclones, the cooler venturi scrubber then to the cyclonic scrubber.  Emissions from associated equipment vents are routed to its own dedicated cyclone and the cooler venturi scrubber.      

The applicant is proposing to use only natural gas fuel (except during periods of natural gas curtailments) in the DAP Plant No. 1 dryer, which is currently permitted to burn both natural gas and fuel oil under both scenarios (A or B).  The applicant is also proposing to reduce the PM emission rate from the current 28.6 to 15 lb/hr.  Recent test data from the plant shows that the actual PM rates are lower than the proposed 15 lb/hr.  

The applicant provided actual PM stack test results from 2004 through 2008 for DAP Plant No. 1.  The test results can be summarized as follows:

                                                    PM Stack Test Data Review (DAP Plant No.1)
	Test Date
	Plant Production Rate

TPH
	Average (Avg.) Process Rate (TPH of P2O5)*
	PM

            lb/hr                      lb/ton P2O5                  

	03/30/2004
	106.1
	57.2
	             8.02                            0.140                     

	03/03/2005
	105.1
	56.7
	             2.41                            0.043

	05/04/2006
	109.0
	51.7
	             2.80                            0.054

	03/29/2007
	115.3
	62.7
	             1.84                            0.029

	07/23/2008
	113.6
	60.9
	           11.60                            0.190

	
	
	
	Avg.     5.33                            0.091





     * - tons per hour of phosphorus pentoxide input
As shown by the stack test data above, the applicant can comply with the proposed 15 lb/hr PM emission rate under both scenarios (A or B).  The Department proposes the escape BART PM emission limitations for DAP Plant No. 1 to be the following for the two different scenarios:
	Plant
	PM lb/hour (Scenario A)
	PM lb/hour (Scenario B)

	DAP Plant No. 1
	15
	15


5.3
MAP Plant (EU-011)

The MAP Plant produces 50 tons per hour (1200 tons per day) of MAP.  Emissions from the MAP rotary cooler are vented through a cyclone and then to a 30,000 actual cubic feet per minute (acfm) baghouse collector to control particulate matter.  PM emissions from the MAP product elevator are also controlled by the above baghouse collector.

Mosaic is proposing to reduce the PM emission rate from the MAP prill tower.  The prill tower emissions (PM and F) are controlled by a venturi scrubber and a cyclonic demister.  The PM emission rate will be reduced from 15 lb/hr (0.3 lb PM/ton of product) to 7 lb/hr (0.14 lb PM/ton of product).      
The applicant provided actual PM stack test results from 2003 through 2008 for MAP Plant.  The test results can be summarized as follows:

                                                      PM Stack Test Data Review (MAP Plant)
	Test Date
	Plant Production Rate

TPH
	PM

           lb/hr                         lb/ton of production

	12/19/2003
	49.4
	           0.39                                        0.008                     

	02/25/2005
	49.5
	           2.56                                        0.052

	01/20/2006
	47.6
	           0.76                                        0.016

	08/17/2006
	49.3
	           0.96                                        0.019

	07/12/2007
	49.9
	           0.62                                        0.012

	03/13/2008
	48.8
	           0.80                                        0.016

	
	
	Avg.   1.02                                        0.021


As shown by the stack test data above, the applicant can comply with the proposed 7 lb/hr PM emission rate under both scenarios (A or B).  The Department proposes the escape BART PM emission limitations for MAP Plant to be the following for the two different scenarios:

	Plant
	PM lb/hour (Scenario A)
	PM lb/hour (Scenario B)

	MAP Plant 
	7
	7


5.4
AFI Plant (EU-027)
The AFI Granulation Plant produces up to 120 TPH of animal feed.  The plant consists of a reactor, pug mill, granulator, dryer, screening system and cooler.  The dryer has a maximum heat input rate of 135 million British thermal units per hour (MMBtu/hr) and is fired with natural gas or new, No. 6 or better grade fuel oil.  PM emissions from the AFI Plant are controlled by a series of cyclones followed by four parallel venturi scrubbers and fans venting to a common stack.  PM emissions from the AFI Plant are limited to 36.8 lb/hr.

The applicant is proposing to use only natural gas fuel (except during periods of natural gas curtailments) in the AFI Plant dryer under both operating scenarios (A or B).  Mosaic is not proposing any change to the currently permitted PM emission limit of 36.8 lb/hr from the AFI plant under both operating scenarios (A or B). 

The Department proposes the escape BART limitations for the AFI Plant to be the following for the two different scenarios:

“The AFI Plant dryer can only be fired with natural gas under both operating scenarios (A or B), except during periods of natural gas curtailments.”  

5.5
Multifos A & B Kilns, Dryer and Blending Operation (EU-036)
The Multifos Plant consists of a phosphate rock dryer, a blending operation, a storage building, a pug mill, coolers, crushers, screens, mills and three defluorination kilns designated as Kiln A, Kiln B and Kiln C (EU-074).
The dryer, fired with either natural gas or No. 6 fuel oil, dries wet phosphate rock.  The dried phosphate rock is normally stored in a hopper prior to the blending operation.  The blending operation combines dried phosphate rock with soda ash and phosphoric acid in the pug mill to produce a mixed feed, which is then sent to the mixed feed storage building.  From storage, the mixed feed is transferred to the common kiln feed conveyor system.  Each of Kilns A and B are capable of being fired by either natural gas or No. 6 fuel oil.  Emissions from the dryer, the blending operation, and Kilns A and B are controlled by three separate packed bed scrubbers connected to a common stack.

Total annual production rate of Kilns A and B combined is limited to 140,000 TPY of Multifos.  The process input rate to each Kiln A and B is limited to 15 TPH, which is equivalent to 5.7 TPH of P2O5.  Maximum heat input rate of the dryer is limited to 15 MMBtu/hr.  Each of the kilns has a maximum heat input rate of 56 MMBtu/hr.  PM emissions from the Multifos A and B kilns, dryers and blending operation are limited to 29.83 lb/hr.  

The applicant is proposing under Scenario A to shutdown the Multifos A and B Kilns and their respective coolers, which means shutdown of the following BART-eligible units that are part of the Multifos A and B system:

· Multifos A Kiln Cooler (EU-032);
· Multifos B Kiln Cooler (EU-033); and

· Multifos A and B Kilns (EU-036).
Under Scenario B, the applicant is proposing to use only natural gas (except during periods of natural gas curtailments) in the Multifos A and B kilns dryer and proposing the following PM and SO2 emissions limits:

· PM – reduction from 29.83 lb/hr to 25 lb/hr; and
· SO2 – emission limit of 25 lb/hr.

Currently there is no SO2 emission limit for Multifos A and B Kilns.  The Multifos Kiln C, which has a caustic scrubber, has a SO2 emissions limit of 9.11 lb/hr.  The applicant is proposing to install a similar caustic scrubber for Multifos A and B Kiln stack and proposes SO2 emission limit of 25 lb/hr.  The Multifos Kiln C has been able to comply with the SO2 emission limit of 9.11 lb/hr, therefore, the Department has reasonable assurance that Multifos A and B Kilns can comply with the SO2 emission limit of 25 lb/hr.  
The applicant provided actual PM stack test results from 2002 through 2007 for Multifos A and B Kilns.  The test results can be summarized as follows:

                                                      PM Stack Test Data Review (A and B Kilns)
	Test Date
	Plant Production Rate

TPH Mixed Feed

A+B
	Process Rate

TPH of P2O5 Feed
	                                   PM

           lb/hr                           lb/ton of P2O5 input

	06/17/2002
	21.7
	7.6
	           9.84                                        1.295                     

	05/28/2003
	24.2
	8.6
	         20.40                                        2.372

	04/23/2004
	21.2
	7.5
	         10.80                                        1.440

	06/30/2004
	22.2
	7.6
	         28.14                                        3.703

	09/12/2005
	24.3
	8.7
	         13.38                                        1.538

	03/01/2006
	22.5
	8.1
	         15.63                                        1.930

	09/27/2006
	20.0
	7.1
	         14.09                                        1.985

	09/07/2007
	18.2
	6.6
	           8.23                                        1.247

	10/05/2007
	20.4
	7.2
	           6.81                                        0.946

	
	
	
	Avg. 14.15                                        1.828


As shown by the stack test data above, the applicant can comply with the proposed 25 lb/hr PM emission rate under Scenario B.  The Department proposes the escape BART PM emission limitations for Multifos A and B Kilns, Dryer and Blending Operation to be the following under the two scenarios:

	Plant
	(Scenario A)
	PM lb/hour (Scenario B)

	A and B Kilns 
	Shut down
	25


The Department also proposes the escape BART SO2 emission limitations for Multifos A and B Kilns to be the following under Scenario B:  
	Plant
	(Scenario A)
	SO2 lb/hour (Scenario B)

	A and B Kilns 
	Shut down
	25


5.6
Summary
Mosaic will be employing two emission reduction scenarios.  Scenario A, which includes Multifos A and B Kilns shutdown, lower SAM emissions from the SAPs and lower PM emissions from the MAP Plant and DAP Plant No. 1; and Scenario B, which includes continuing operation of the Multifos unit, lower daily average SO2 and SAM emissions rates from the SAPs as well as lower PM emission rates from the Multifos A and B Kilns, MAP Plant and DAP Plant No. 1.  Additionally, Scenario B includes a new scrubber for each of the Multifos A and B Kilns in order to meet the lower SO2 limit.  Mosaic will notify the Department no later than January 1, 2010 which scenario will be implemented.  In summary, the proposed emission limitations for this facility to escape BART are as follows:
Scenario A:

SAP No. 1 (EU-002)
Production Rate
The maximum daily production rate will be 3,400 TPD of H2SO4.
SO2

496 lb/hr 24-hour (daily) block average as demonstrated by certified CEMS data.

Equivalent to 3.5 lb SO2/ton 100% H2SO4 produced and 2,172 TPY.
SAM
7.1 lb/hr as demonstrated by stack test data (3-hour average).

Equivalent to 0.05 lb/ton 100% H2SO4 produced, (3-hour average implied) and 31.1 TPY.
NOx
17 lb/hr demonstrated by stack test data (3-hour average).

Equivalent to 0.12 lb/ton 100% H2SO4 produced, (3-hour average implied) and 74 TPY.
SAP No. 2 (EU-003)
Production Rate
The maximum daily production rate will be 3,400 TPD of H2SO4.
SO2

496 lb/hr 24-hour (daily) block average as demonstrated by certified CEMS data.

Equivalent to 3.5 lb SO2/ton 100% H2SO4 produced and 2,172 TPY.
SAM
7.1 lb/hr as demonstrated by stack test data (3-hour average).

Equivalent to 0.05 lb/ton 100% H2SO4 produced, (3-hour average implied) and 31.1 TPY.
NOx
17 lb/hr demonstrated by stack test data (3-hour average).

Equivalent to 0.12 lb/ton 100% H2SO4 produced, (3-hour average implied) and 74 TPY.
SAP No. 3 (EU-004)
Production Rate
The maximum daily production rate will be 3,400 TPD of H2SO4.
SO2

496 lb/hr 24-hour (daily) block average as demonstrated by certified CEMS data.

Equivalent to 3.5 lb SO2/ton 100% H2SO4 produced and 2,172 TPY.
SAM
7.1 lb/hr as demonstrated by stack test data (3-hour average).

Equivalent to 0.05 lb/ton 100% H2SO4 produced, (3-hour average implied) and 31.1 TPY.
NOx
17 lb/hr demonstrated by stack test data (3-hour average).

Equivalent to 0.12 lb/ton 100% H2SO4 produced, (3-hour average implied) and 74 TPY.
DAP Plant No. 1 (EU-009)
PM
15 lb/hr as demonstrated by stack test data (3-hour average).
The permittee can fire only natural gas in the DAP Plant No. 1 dryer except during periods of natural gas curtailments.  The permittee will be allowed to fire No. 6 or better grade fuel oil during periods of natural gas curtailments.

MAP Plant (EU-011)
PM

7 lb/hr as demonstrated by stack test data (3-hour average).

AFI Plant (EU-027)
PM

36.8 lb/hr as demonstrated by stack test data (3-hour average).

The AFI Plant dryer can only fire natural gas except during periods of natural gas curtailments.  The permittee will be allowed to fire No. 6 or better grade fuel oil during periods of natural gas curtailments.

Multifos A and B Kilns, Dryer and Blending Operation (EU-036)
The permittee will shut down the Multifos A and B Kilns, Multifos A Kiln cooler (EU-032) and Multifos B Kiln cooler (EU-033) as expeditiously as practicable after January 1, 2010, if Scenario A is selected by the permittee.

Scenario B:
SAP No. 1 (EU-002)
Production Rate
The maximum daily production rate will be reduced from 3,400 TPD to 3,200 TPD of H2SO4.
SO2

400 lb/hr 24-hour (daily) block average as demonstrated by certified CEMS data.

Equivalent to 3.0 lb SO2/ton 100% H2SO4 produced and 1,752 TPY.
SAM
6.7 lb/hr as demonstrated by stack test data (3-hour average).

Equivalent to 0.05 lb/ton 100% H2SO4 produced, (3-hour average implied) and 29.3 TPY.
NOx
16 lb/hr demonstrated by stack test data (3-hour average).
Equivalent to 0.12 lb/ton 100% H2SO4 produced, (3-hour average implied) and 70 TPY.
SAP No. 2 (EU-003)
Production Rate
The maximum daily production rate will be reduced from 3,400 TPD to 3,200 TPD of H2SO4.
SO2

400 lb/hr 24-hour (daily) block average as demonstrated by certified CEMS data.

Equivalent to 3.0 lb SO2/ton 100% H2SO4 produced and 1,752 TPY.
SAM
6.7 lb/hr as demonstrated by stack test data (3-hour average).

Equivalent to 0.05 lb/ton 100% H2SO4 produced, (3-hour average implied) and 29.3 TPY.
NOx
16 lb/hr demonstrated by stack test data (3-hour average).

Equivalent to 0.12 lb/ton 100% H2SO4 produced, (3-hour average implied) and 70 TPY.
SAP No. 3 (EU-004)
Production Rate
The maximum daily production rate will be reduced from 3,400 TPD to 3,200 TPD of H2SO4.
SO2

400 lb/hr 24-hour (daily) block average as demonstrated by certified CEMS data.

Equivalent to 3.0 lb SO2/ton 100% H2SO4 produced and 1,752 TPY.
SAM
6.7 lb/hr as demonstrated by stack test data (3-hour average).

Equivalent to 0.05 lb/ton 100% H2SO4 produced, (3-hour average implied) and 29.3 TPY.
NOx
16 lb/hr demonstrated by stack test data (3-hour average).

Equivalent to 0.12 lb/ton 100% H2SO4 produced, (3-hour average implied) and 70 TPY.
DAP Plant No. 1 (EU-009)

PM
15 lb/hr as demonstrated by stack test data (3-hour average).
The permittee can fire only natural gas in the DAP Plant No. 1 dryer except during periods of natural gas curtailments.  The permittee will be allowed to fire No. 6 or better grade fuel oil during periods of natural gas curtailments.
MAP Plant (EU-011)

PM

7 lb/hr as demonstrated by stack test data (3-hour average).

AFI Plant (EU-027)
PM

36.8 lb/hr as demonstrated by stack test data (3-hour average).

The AFI Plant dryer can only fire natural gas except during periods of natural gas curtailments.  The permittee will be allowed to fire No. 6 or better grade fuel oil during periods of natural gas curtailments.

Multifos A and B Kilns, Dryer and Blending Operation (EU-036)
PM

25 lb/hr as demonstrated by stack test data (3-hour average).

SO2
25 lb/hr as demonstrated by stack test data (3-hour average).

The permittee will install a caustic scrubber for each of the Multifos A and B Kilns to control SO2 emissions.  The caustic scrubbers will be similar to the one installed on Kiln C.
 6.  COMPARISON OF EXISTING AIR pollution control technology & MEASURES TO PROPOSED BART EXEMPTION AIR pollution control technology & MEASURES

This proposed BART exemption determination requires some new air pollution control measures as summarized below for the emissions units stated.
	EU ID No.
	Brief Description

	-002
	Sulfuric Acid Plant No. 1

	-003
	Sulfuric Acid Plant No. 2

	-004
	Sulfuric Acid Plant No. 3

	-036
	Multifos A and B Kilns, Dryer and Blending Operation


This proposed BART determination requires the use of the existing control technology for the SAPs - the double absorption system with increased catalyst (vanadium and/or cesium) loading, replacement of indicated process equipment, and the use of existing Brownian-diffusion type candle mist eliminators for SAP No. 3.  
The proposed BART determination for the Multifos A and B Kilns under Scenario B requires the installation of a caustic scrubber for each of the Multifos A and B Kilns.
In summary the following specific work activities are required under this project as outlined by the applicant in order to lower emissions to escape BART:

	EU ID No.
	Work Activities

	-002
	· Increase the catalyst loading ratio from approximately 147 liters per ton H2SO4 per day (L/TPD) at 3,400 TPD production rate to approximately 190 L/TPD at 3,200 TPD production rate {increases the current catalyst loading from approximately 498,400 liters to 610,000 liters} (Scenario B);
· Install a heat recovery system (HRS) to replace the interpass absorption (IPA) tower (Scenario B);
· Replace the sulfur furnace (Scenario B); 

· Replace the drying tower (Scenario B); and,
· Install Brownian diffusion-type candles in the final absorption tower for SAM control (Scenario A and B).

	-003

	· Increase the catalyst loading ratio from approximately 147 L/TPD at 3,400 TPD production rate to approximately 213 L/TPD at 3,200 TPD production rate {increases the current catalyst loading from approximately 498,400 liters to 610,000 liters} (Scenario B);

· Install HRS to replace the IPA tower (Scenario B);

· Replace the sulfur furnace (Scenario B); 

· Replace the drying tower (Scenario B); and,
· Install Brownian diffusion-type candles in the final absorption tower for SAM control (Scenario A and B).

	-004
	· Increase the catalyst loading ratio from approximately 157 L/TPD at 3,400 TPD production rate to approximately 190 L/TPD at 3,200 TPD production rate {increases the current catalyst loading from approximately 535,200 liters to 610,000 liters} (Scenario B).

	-036
	· Install caustic scrubber for each of the Multifos A and B Kilns (Scenario B).


This proposed BART exemption determination also requires the permittee to follow the best operational practices to minimize excess emissions during startup and shutdown as described in the most recent Title V air operation permit application in addition to the startup practices to minimize emissions of SO2 and SO3 currently in effect as outlined in the “Memorandum of Understanding Regarding Best Operational Start-up Practices for Sulfuric Acid Plants.”
7.  COMPARISON OF EXISTING EMISSION LIMITATiONS TO PROPOSED BART exemption EMISSION LIMITATiONS
This proposed BART exemption determination changes some existing emission limitations as summarized below for the emissions units stated.
	EU ID No.
	Brief Description

	-002
	Sulfuric Acid Plant No. 1

	-003
	Sulfuric Acid Plant No. 2

	-004
	Sulfuric Acid Plant No. 3


Comparison Table for SAP Nos. 1, 2 & 3:  Proposed Escape BART Emission Limits vs. Existing Emission Limits

The following table summarizes the proposed emission limits to escape BART for SO2 and SAM emissions in terms of lb/ton 100% H2SO4 produced under Scenario B compared to the existing emission limits.
	EU ID No.
	Brief Description
	Existing SO2 emission limit
	Proposed escape BART SO2 emission limit
	Existing SAM emission limit
	Proposed escape BART SAM emission limit

	-002
	SAP No. 1 
	3.5 lb SO2/ton 24- hour rolling average
	Equivalent to 3.0 lb SO2/ton 24-hour (daily) block average
	0.10 lb SAM/ton 
	Equivalent to 0.05 lb SAM/ton 

	-003
	SAP No. 2
	3.5 lb SO2/ton 24-hour rolling average
	Equivalent to 3.0 lb SO2/ton 24-hour (daily) block average
	0.10 lb SAM/ton 
	Equivalent to 0.05 lb SAM/ton

	-004
	SAP No. 3
	3.5 lb SO2/ton 24-hour rolling average
	Equivalent to 3.0 lb SO2/ton 24-hour (daily) block average
	0.10 lb SAM/ton 
	Equivalent to 0.05 lb SAM/ton


Comparison Table for DAP Plant No. 1, MAP Plant, AFI Plant and Multifos A and B Kilns:  Proposed Escape BART Emission Limits vs. Existing Emission Limits

The following table summarizes the proposed emission limits to escape BART for PM and SO2 emissions under Scenario B compared to the existing emission limits and fuel requirements.

	EU ID No.
	Brief Description
	Existing PM emission limit (lb/hr)
	Proposed escape BART PM emission limit (lb/hr)
	Existing SO2 emission limit (lb/hr)
	Proposed escape BART SO2 emission limit (lb/hr)
	Existing Fuel
	Proposed escape BART Fuel

	-009
	DAP Plant No. 1 
	28.6 
	15
	N/A
	N/A
	N/A 
	N/A 

	-011
	MAP Plant
	15 
	7
	N/A 
	N/A
	N/A 
	N/A

	-027
	AFI Plant
	N/A 
	N/A
	N/A 
	N/A
	Natural Gas & Fuel Oil 
	Natural Gas

	-036
	Multifos A and B Kilns
	29.8
	25
	No current limit
	25
	N/A
	N/A


8.  Preliminary Determination

The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations regarding a BART exemption as conditioned by the Draft permit.  This determination is based on a technical review of the complete application, all available information, reasonable assurances provided by the applicant, review of the visibility impact analysis and the conditions specified in the Draft permit.  The Draft permit contains specific conditions to provided reasonable assurances of compliance with the applicant’s proposed work to escape and remain exempt from a BART determination.
Mr. Syed Arif, P.E. is the project engineer responsible for reviewing the application, writing this TE&PD and drafting the permit.  He may be contacted at syed.arif@dep.state.fl.us and 850/921-9528.  Mr. Tom Rogers is the project meteorologist responsible for reviewing the air dispersion modeling analysis for visibility.  He may be contacted at tom.rogers@dep.state.fl.us and 850/921-9554.
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