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Sheplak, Scott ~Fle-
From: Linero, Alvaro

Sent: Monday, January 21, 2008 4:09 PM

To: Alan.Lulf@mosaicco.com:; jeff.stewart@mosaicco.com; dbuff@golder.com; Robertm@hgslaw.com;

David.Jellerson@mosaicco.com; Diana.Jagiella@mosaicco.com; David. Turley@mosaicco.com,
dean.ahrens@mosaicco.com; Sal_Mohammad@golder.com

Subject: EPA Comments - Mosaic-Riverview BART
Attachments: mosia001.PDF

Dear Mr. Lulf:

Attached are a letter and comments from the United States Environmental Protection Agency (EPA) Region 4
regarding the draft Best Available Retrofit Technology (BART) permit that we recently distributed for the MOSAIC
Riverview facility.

I copied representatives of your company who attended a recent meeting in Tallahassee regarding the BART permits
for the Riverview and New Wales facilities. They had requested to be notified when we received comments from EPA.

If you have any questions regarding this matter, please call Scott Sheplak at 850-921-9532.
Thank you.

Alvaro Linero, Program Administrator
State of Florida

Department of Environmental Protection
Tallahassee, Florida

850-921-9523

1/23/2008
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Trina Vielhauer, Chief
Bureau of Air Regulation
Florida Department of
Environmental Protection
Bob Martinez Center
2600 Blair Stone Road
Tallassee, FL 32399-2400

Dear Ms.Vielhauer:
Thank you for the opportunity to review the proposed Best Available Retrofit

Technology (BART) evaluation for the Mosaic Fertilizer, LLC-Riverview Facility dated
December 17, 2007.

Enclosed are our comments on the Mosaic Fertilizer, LLC-Riverview Facility document.

Please note that we may have additional comments on this draft.

We appreciate your transmittal of this package for our consideration. If you have

questions regarding this letter, please contact Heidi LeSane of the Region 4 staff at (404) 562-
9074.

Sincerely,

Richard A. Schutt
Chief
Air Planning Branch

Enclosures

Internet Address (URL) e http.//'www.epa.gov
Recycled/iRecyclable e Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 30% Postconsumer)

'QI( -



Mosaic Fertilizer, LLC-Riverview Facility Comments

Cesium promoted catalysts in Sulfuric Acid Plant

SAP 7 BART - This unit apparently does not use a Cesium promoted catalyst. There is no
explanation why the state did not further evaluate a process modification using this technology
for this unit. Cesium promoted catalysts were introduced in the late 1990's to early 2000's
timeframe. They extend the temperature range over which the catalyst is active. This increases
the conversion efficiency by about 50%. They are designed to directly replace the phosphorus
promoted vanadium pentoxide catalysts in use. So, in many cases, other than catalyst
replacement costs, the changes necessary to implement this technology are minimal. This
technology should be identified as an available technology and its feasibility should be
evaluated. This evaluation should include a cost effectiveness evaluation (i.e., dollars/ton of
SO2 removed) of operating the cesium catalyst at optimum oxygen levels resulting in lower
emission limits (e.g.,, 2.0 Ib SO2/ton acid).

SAP 8 & 9 BART - These units presently use a Cesium promoted catalyst. It appears that the
plant recently switched to Cesium promoted catalysts on these units for the purpose of increasing
production. Several plants have received BACT determinations in the past few years for
expansions while meeting the NSPS based 3.5-4.0 Ibs SO2/ton of Acid produced range rather
than achieving the 1.5-2.5 Ibs SO2/ton of Acid produced capability the new catalyst provides.
Typically when this occurs the unit has increased the concentration of SO2 entering the unit
without a commensurate increase in % oxygen, allowing these units to increase production
10-20% while maintaining an NSPS based compliance limit of 3.5-4.0 1bsSO2/ ton of Acid

- produced. Although these units have the right technology, they have not been optimized to
lower emissions. These plants should determine the feasibility of returning the % oxygen to the
optimum fevel. This can be done by adjusting inlet SO2 concentrations or adding air either in
the initial feed or in the final stage(s) where the Cesium catalyst is introduced. As with unit 7,
this process modification should be identified as an available technology and its feasibility
should be evaluated. This evaluation should include a cost effectiveness evaluation (i.e.,
dollars/ton of SO2 removed) of operating the cesium catalyst at optimum oxygen levels resulting
in lower emission limits (e.g., 2.0 Ib SO2/ton acid).

Enforcement Issues

Mosaic has submitted a permit application for a BART determination at three sulfuric acid plants
(SAPs No. 7, 8, and 9) located at its phosphate fertilizer production facility near Tampa, Florida.
The Florida Department of Environmental Protection (FDEP) intends to issue this BART
determination permit at the end of its 30 day comment period which commenced on December
17,2007. This permit will set an emission limit of 3.5 Ibs of SO, per ton of 100% sulfuric acid
(Ibs/ton) produced as BART on each of the three SAPs based on dual absorption.

EPA has determined the FDEP determination of BART is incomplete due to the fact thatqéeveral
control options where not considered in their top-down BART Technical Analysis. Furthermore,



the consideration of these control options may result in a different conclusion of an appropriate
BART emission limitation.

Emission rates as low as 1.5 Ibs/ton have been demonstrated to be cost effective at retrofits of
similarly designed dual absorption sulfur burning sulfuric acid plants. An emission rate of 1.5
1bs/ton would not be determined to be achievable at SAPs No. 7, 8, and 9 being that they are
industry standard dual absorption sulfur burning sulfuric acid plants.

Comments on _BART:

Top-down evaluations at sulfuric acid plants are somewhat complex due to the fact that, when
dual absorption is used, the sulfuric acid plant converter is essentially its own control device.
Because of this, the way the acid plant is designed and operated has a significant effect on the .
“achievable emission rate. EPA's Guidelines for BART Determinations in Appendix Y to 40 CFR
Part 51 provides guidance for both add-on control equipment or inherently lower polluting
process equipment that have a wide range of emission performance levels:

Many control techniques, including both add-on controls and inherently lower polluting
processes, can perform at a wide range of levels. Scrubbers and high and low efficiency
electrostatic precipitators (ESPs) are two of the many examples of such control techniques
that can perform at a wide range of levels. It is not our intent to require analysis of each
possible level of efficiency for a control technique as such an analysis would result in a large
number of options. It is important, however, that in analyzing the technology you take into
account the most stringent emission control level that the technology is capable of achieving.
You should consider recent regulatory decisions and performance data (e.g., manufacturer's
data, engineering estimates and the experience of other sources) when identifying an
emissions performance level or levels to evaluate.

In performing a BART evaluation at a sulfuric acid plant choosing to use dual absorption
technology (or already equipped with this technology), the combination of a variety of factors
including the use of cesium catalyst, catalyst loading, installation of a 5th catalyst bed, and
improving the 0,/SO, ratio should be considered. Furthermore, several different scrubber
options should also be considered. Any decision to eliminate a scrubber based on cost-
effectiveness should present the average and incremental cost effectiveness of each type of
scrubber system.

Cesium Catalyst

Vanadium pentoxide catalyst promoted with cesium in lieu of potassium was first marketed for
sale in the late 1990's. Cesium catalyst is capable of reducing emissions in any contact process
sulfuric acid plant. In 3x1 dual absorption plants, replacing the 4th bed of conventional catalyst
with the current generation of cesium catalysts will reduce emissions approximately 65%, all
other things being equal before and after. This is an extremely cost-effective way to reduce large
amounts of SO, emissions. However, instead of using cesium catalyst to reduce pollution, some
have used it as a means to increase sulfuric acid production by running a sulfuric acid plant
under very poor conditions while still maintaining compliance emission limits only slightly




lower than the 4.0 lbs/ton standard that was developed in the 1970s (well before the advent of
cesium catalyst).

At least 20 sulfuric acid plants nationwide are (or will be) required to meet emission rates less
than 2.5 Ibs/ton. Many of these plants utilize dual absorption and cesium catalyst, and many use
a scrubber. At least one plant uses both. A table of these plants is attached. Both major cesium
catalyst vendors, MECS and Haldor Topsoe, consistently advertise that emission rates of 100
ppm (approx. 1.5 Ibs/ton) are achievable in the 3 x 1 dual absorption configurations and will
provide a guarantee for these rates. Additionally, FDEP did not discuss the cost effectiveness of
scrubber systems in its technical BART analysis.

Factors to be Considered in Top-Down Analysis

The following operating and design factors should be considered when determining BART for
any dual absorption contact process sulfuric acid plant:

1. The 02/SO; ratio: The O/SO; ratio is the ratio of oxygen to sulfur dioxide heading into the -
converter. The higher this ratio, the higher the conversion as the greater availability of
excess oxygen improves reaction equilibrium. The lower this ratio, the higher the plant's
.production rate because of the higher sulfur loading. Dual absorption sulfuric acid plants
generally run at an O,/SO; ratio of 0.8 or greater. This is equivalent to a converter inlet SO,
concentration of 11.5%. Applicants required to meet BART should not be able to justify a
higher emission limit than 1.5 Ibs/ton because of plans to operate at an O5/SO; ratio less than
0.81. Furthermore, applicants should not be able to justify a higher emission rate of 1.5
Ibs/ton by arguing that such a limit would inhibit acid production. This is a false choice. The
acid production rate can be maintained while reducing the O,/SO; ratio by increasing the
airflow to support the desired acid production rate. This can be done by reducing plant
pressure drop or by increasing blower capacity.

2. Catalyst loading: This value is generally expressed in L/TPD and it is the ratio of catalyst
in the converter to the productive capacity of the plant. In any sulfuric acid plant, there must
be sufficient catalyst to assure proper conversion of SO, to SO3. The higher this ratio, the
lower the emission rates that are achievable in the acid plant. Applicants meeting BART
requirements should analyze the cost of increasing catalyst loading to at least 220 L/TPD.
Many converters have room for additional catalyst. However, a converter replacement may
be necessary. If the existing converter is 20 years old or more, replacing the existing
converter with a new converter that allows for more catalyst loading is particularly cost
effective. The useful life of a converter is 20 to 30 years, and a converter over 20 years old is -
due for a replacement in the near future. In this case only the cost delta between a
replacement of a converter with a larger volume (and/or a 5th bed) and a replacement in-kind
should be considered.

3. Sth Catalyst Mass: 5 bed converters, utilizing the 3x2 arrangement are frequently used in
Europe and elsewhere overseas. At least three sulfuric acid plants in the US are equipped
with a 5th bed. In Germany, all sulfuric acid plants are required to be equipped with 5
catalyst beds. A Sth mass can be installed in a separate vessel from the existing converter or



incorporated into a single converter shell. A 5th mass will certainly allow for emission rates
below 1.5 Ibs/ton with ample compliance margin. Any BART evaluation should consider
installation of a 5th mass. '

4. Replacing Heat Exchangers: Heat exchangers in poor condition can make compliance with
SO, emission limits more difficult either by increasing pressure drop or by leaking SO, rich
gas into a leaner SO, stream. If necessary, replacement of heat exchangers should be
considered in any BART evaluation. Replacing heat exchangers near the end of their useful
life is particularly cost effective.

Also, a variety of scrubber options should be considered. In at least one case in the US, a dual
absorption sulfuric acid plant is equipped with a tail gas scrubber to achieve an emission rate of
0.2 Ibs/ton. This control practice is more common in Europe. While these options may be
eliminated on the basis of incremental cost effectiveness, they should be considered, and the
findings should be presented in the BART determination. Furthermore, these options should be
evaluated particularly closely if the applicant has a strong desired to run at a low 0,/SO, ratio or
with low catalyst loadings.

1. Installation of an alkali scrubber: Alkali scrubbers have been proven effective at
controlling emissions from sulfuric acid plants to very low levels. Sodium, ammonia, and
limestone based reagents can be used to remove SO, from a gas stream. When using sodium,
the scrubber effluent will be sodium bisulfite, which can be sold as a product. When using
ammonia, ammonium sulfate can be sold as a product or used to for grade control in the
production of phosphate fertilizer. When using limestone as a reagent, a solid gypsum
material can be recovered and sold as a product.

2. Installation of a regenerative scrubber: Amine based regenerative scrubbing systems have
been proven effective at controlling emissions of sulfuric acid plants down to 50 ppm. Such
systems are specifically marketed to sulfuric acid producers under the trade name Cansolv.
These systems do not generate any waste stream and are easily able to meet emission rates of
1.0 lbs/ton or less.

3. Installation of a hydrogen peroxide scrubber: Hydrogen peroxide will react directly with
SO; in the tail gas to form sulfuric acid. Sulfuric acid recovered from the scrubber can be
blended with outgoing product. There is no waste stream created by such a scrubber.

In the Technical Evaluation and Preliminary Determination presented by FDEP in the BART
determination for SAPs No. 7, 8, and 9, no technical evaluation was performed for these units.
FDEP contends that no technical evaluation is necessary since these SAPs have the most
stringent controls available. EPA disagrees with this statement. At least 20 sulfuric acid plants
nationwide and many others internationally, have emission rates considerably below that of 3.5
Ibs/ton. This includes each of the 12 sulfuric acid plants that have recently entered into NSR
settlements with EPA. The most stringent controls available are the combination of dual
absorption and scrubber at DuPont's sulfuric acid plant in Linden, New Jersey yielding an
emission limit of 0.2 Ibs/ton. FDEP should, at a minimum, present a top-down technical analysis
justifying any emission limits determined as BART that is above 0.2 lbs/ton.




Furthermore, certain information in FDEP's analysis suggests that emission rates considerably
below 3.5 lbs/ton are feasible and cost effective on SAPs No. 7, 8, and 9. It was noted from
FDEP's Technical Support document that SAP No. 7 is not currently equipped with cesium
promoted catalyst, yet it is capable of achieving emission rates below 3.5 lbs/ton. This raises
two questions:

*  What emission rate would be achievable on SAP No. 7 it were to install cesium catalyst in its
fourth bed (at a minimum)? It would appear that the emission rate would be less than 1.5
Ibs/ton, and installation of cesium catalyst in the fourth bed of SAP No. 7 would be cost-
effective. _

»  What improvements can be made to SAPs No. 8 and 9 to make them more like SAP No. 7?
Such improvements would likely involve the operation and design factors for dual absorption
plants listed above. It seems that these improvements would be cost effective since the 1998
permitting action for SAP No. 7 involved increasing catalyst loading and improving airflow.




Sulfuric Acid Plants required to meet BACT

Company Location/ Plant Capacity Emission Controls
Designation Type (TPD) Limit
DuPont Delawarée City, Regen 550 1.35 1lbs/ton DA
DE
DuPont Morses Mill, NJt |Regen 2 X 400 0.2 lbs/ton DA + loTox
TPD Scrubber
DuPont El Paso, TX*t Regen 1.0 lbs/ton DA
DuPont Richmond, VAtt Sulfur 450 TPD 1.5 1lbs/ton DA
DuPont Wurtland, KYftft Sulfur 800 TPD 1.7 lbs/ton DA
DuPont North Bend, OHtt | Sulfur 700 TPD 2.2 lbs/ton DA
DuPont Burnside, LAt*? Hybrid 2300 TPD | 2.4 1lbs/ton DA
Rhodia Houston #8, TX** | Sulfur 2600 TPD 1.7 lbs/ton Sodium
Scrubber
Rhodia Houston #2, TX** |Regen 800 TPD 1.8 lbs/ton Sodium
: Scrubber
Rhodia Baton Rouge #1, Regen 900 TPD 1.9 lbs/ton Sodium
LA** Scrubber
Rhodia Baton Rouge #2, Hybrid 1900 TPD |[2.2 lbs/ton “Sodium
LA** Scrubber
Rhodia Baytown, TX** Regen 1250 TPD | 2.2 lbs/ton Ammonia
' Scrubber
Rhodia Hammond, IN** Regen 1100 TPD 2.5 lbs/ton DA
Rhodia Dominguez, CA Regen 1450 TPD 1.4 lbs/ton* DA
Rhodia Martinez, CA** Regen 1400 TPD 2.2 lbs/ton Ammoni a
Scrubber
General Anacortes, WA Regen 566 TPD 2.53 lbs/ton* | DA
Chemical
Kennecott |Magna, UT Smelter |2 X 900 100 ppm = 1.3 | DA
Copper TPD lbs/ton
PVS Chicago, IL Sulfur 380 TPD 1.3 lbs/ton* Sodium
Chemical Scrubber
Chemtrade Tulsa, OK Sulfur 275 TPD 1.8 lbs/ton* Sodium
: Scrubber
Rentech East Dubuque, H,S 340 TPD 0.4 lbs/ton Peroxide
ILt Scrubber
Newmont Carlin, NV Smelter >100 ppm Peroxide
Gold Scrubber

* These values are computed by dividing the permitted mass emission

limit by the plant’s acid production capacity.

** These limits are generated by the Rhodia Consent Decree entered

July 2007.

specified in the CD.

t Construction is not complete on these facilities.

generated by issued construction permits.
tt These limits will be generated by the DuPont Consent Decree entered

November 2007.

schedule specified in the CD.

Rhodia is required to meet these limits by the schedule

The limits are

DuPont will be required to meet these limits by the




