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On July 26, 2006 the Florida Department of Environmental Protection (Department) distributed an "Intent to Issue PSD Permit" to construct a nominal 285 megawatt coal-fueled integrated gasification combined cycle (IGCC) unit at the existing Curtis H. Stanton Energy Center near Orlando in Orange County.  The project includes a nominal 160 MW General Electric 7F combustion turbine-electrical generator capable of firing synthesis gas (syngas); a supplementary-fired heat recovery steam generator (HRSG); a nominal 135 MW steam-electrical generator; a 205-foot stack; a mechanical draft cooling tower with drift eliminators; a gasification system including air blown coal gasification reactor/s (KBR Transport Gasifier), a multipoint ground flare, a 184-foot gasifier startup stack, and a coal and gasification ash storage and handling area.  
The package included the Department’s Draft Air Construction Permit, the “Intent to Issue PSD Permit,” the “Technical Evaluation and Preliminary Determination,” “Addendum to the Technical Evaluation and Preliminary Determination”, and the “Public Notice of Intent to Issue PSD Permit.”  The Department sent copies of the package to various persons, agencies, and municipalities.  Orlando Utilities Commission (OUC) published the Public Notice in The Orlando Sentinel on July 28, 2006 and provided to the Department the required proof of publication.
A Best Available Control Technology (BACT) determination was required for emissions of carbon monoxide (CO), particulate matter (PM/PM10), sulfur dioxide (SO2), sulfuric acid mist (SAM), and volatile organic compounds (VOC).  The Draft permit included BACT determinations for SO2, CO and VOC.  A BACT determination for nitrogen oxides (NOX) was not required because of planned offsetting reduction at two existing units at the same location.

Consideration in making these determinations was given the fact that the gasification technology proposed is the first of its kind application of a dry, air-blown, low temperature Transport Gasifier for low rank coals that was partially funded by Department of Energy for funding under Round 2 of the Clean Coal Power Initiative.  Some of the control technologies used are also first applications to an IGCC project.  Additional consideration was given in accordance with Section 403.061(18), F.S., that states that the Department has the power and the duty to encourage and conduct studies, investigations, and research relating to pollution and its causes, effects, prevention, abatement, and control.
No requests for administrative hearings were received on the Notice of Intent to Issue.  
Written comments were received during the 30-day public comment period from EPA on August 21, 2006 and from the Orange County Environmental Protection Division (EPD) on August 28, 2006.  No comments were received from other agencies or the public regarding the Draft Air Construction Permit.  

This project was also subject to the Site Certification process.  On October 19, 2006, OUC/Southern Power Company-Orlando Gasification LLC, the Department, the County, the Florida Department of Transportation and the Florida Department of Community Affairs filed a Joint Stipulation including a request for cancellation of the certification hearing, and relinquishing of jurisdiction to DEP by the Administrative Law Judge.  This request was granted on October 31, 2006.  

On December 15, 2006 the Site Certification Order was issued by the Department.  The Department is required to take final action on the PSD Permit Application and the Draft Permit within 30 days following the final Certification Order.  
The County and OUC will work jointly on several projects outside the scope of this review.  They include various transportation and renewable energy such as a photovoltaic initiative within the County.  
The County’s comments regarding the Draft Permit are in the nature of observations, aspirations and preferences regarding the following items.  They can be reviewed at:

http://www.dep.state.fl.us/Air/permitting/construction/oucsouthern.htm. 
The Department reviewed the County’s comments and believes that the project will ultimately be able to actually achieve lower emissions for most of the pollutants than the values given in the permit.  Some freedom and flexibility was provided given the first applications of the gasification and control processes that will be researched and proven during the course of the demonstration.  The project will be the first known application of oxidation catalyst at an IGCC plant and the first application of SCR technology at an IGCC power plant in the United States.  It will also be the first project to use carbon adsorption for mercury (Hg) control at an IGCC power project.  These facts speak to the County’s concerns while providing the applicant the needed flexibility for this first application of the Transport Gasifier.

EPA’s comments are summarized below followed by the Department’s responses.  They may be viewed in their entirety at the mentioned website.  Any additions to permit conditions are double underlined and deletions are indicated by double strike-through.
Comment 1

EPA requested “in future when an initial draft permit is followed by a revised draft permit, we would prefer that FDEP issue a single revised technical evaluation to accompany the revised draft permit”.

Response
The Department concurs and will issue an updated Technical Evaluation rather than an addendum on future projects.
Comment 2
The draft permit contains a requirement for the installation and operation of an oxidation catalyst for a period of two years.  OUC is allowed to “at its sole discretion” remove the catalyst at any time following the two-year period.  EPA recommends that OUC be required to obtain approval from DEP prior to removal of the catalyst.

Response
Considering the research and demonstration nature of this project, it was decided to allow catalyst removal after two years at the discretion of OUC.  It is possible OUC will maintain the catalyst on a permanent basis following the two year trial.  The Department is confident that OUC will make a prudent environmental and economic decision at the time.  The Department will not add a requirement for authorization prior to removal.  However, OUC has agreed to additional requirements for notification of removal and submission of a technical report describing the demonstration of the CO catalyst.  
The following change will be made to Section III, Subsection A, Condition 9c:
c. Oxidation Catalyst:  Between 21 and 27 months following the completion of all initial compliance testing required under this permit, the permittee shall install, operate, and maintain an oxidation catalyst designed and intended to reduce CO emissions from the combustion turbine when firing natural gas, synthesis gas, or a combination thereof to 4.1 ppmvd @ 15% O2.  Two years following original installation of this oxidation catalyst, permittee shall, in its sole discretion, become authorized to remove the catalyst at any time.  Permittee shall only remove the catalyst prior to the end of this two year period if the project representative for the Department of Energy expressly concurs with a recommendation from the permittee, which recommendation shall be provided concurrently to the Department, for its removal based on the inability to achieve Department of Energy demonstration objectives with the CO catalyst remaining in place, or based on serious, actual maintenance problems associated with the catalyst installation.  Permittee shall maintain records on performance of the catalyst in accordance with any DOE demonstration obligations.  Upon removal of the initial CO catalyst, the permittee shall notify the Department and shall return a sample of the catalyst to the vendor for evaluation of relevant commercial properties and use its best efforts to provide the Department with subsequent evaluation results.  Within 6 months of removing the initial CO catalyst, if such catalyst is not immediately replaced, permittee shall submit to the Department a technical report describing the demonstration of the CO catalyst on this unit.
Comment 3
The Addendum to the Technical Evaluation includes a statement that the “oxidation catalyst will be installed and maintained for a period of two years to reduce CO emissions to 4.1 ppmvd”.  However, a CO emissions limit in Condition 16 that imposes a 4.1 limit when the oxidation catalyst is in use was not found.
Response
There are CO limits of 20.5 and 15.8 ppmvd @ 15% O2, while firing syngas, with duct burners and without the duct burners respectively.  Condition 9.c. of the permit (included in Comment 1 Response above) requires that the permittee installs, operates, and maintains an oxidation catalyst designed and intended to reduce CO emissions from the combustion turbine when firing natural gas, synthesis gas, or a combination thereof to 4.1 ppmvd @ 15% O2.  The Department and the applicant’s expectation is that CO emissions will be reduced to 4.1 ppmvd.  
Comment 4
EPA recommends clarification of Section III, subsection A, condition 15.a. regarding applicability of NOX emissions limits of the permit.
Response
The NOX limits in the permit are for the purpose of avoiding PSD preconstruction review and are not BACT-based limits.  The Department agrees with EPA’s recommendation and will make the following change to Section III, Subsection B, Condition 15.a. of the permit:
15. Emission Standards:  Emissions from the turbine/HRSG system shall not exceed the following standards.
a. For purposes of meeting the BACT and PSD preconstruction review avoidance limits of this subsection, an hour in which a synthesis gas/natural gas fuel mixture is fired, is subject to the BACT limit for natural gas when the mixture contains greater than 75% natural gas (by heat input), and subject to the BACT limit for synthesis gas when the mixture contains 75% or less natural gas (by heat input) for that hour.  Any hour in which both synthesis gas and natural gas are combusted in the combustion turbine due to fuel switching, shall be subject to the limits for synthesis gas firing.

Comment 5
The Stanton Unit B IGCC permit includes a NOX emissions cap for Stanton Units 1 and 2.  EPA commented on their expectation that the conditions of the cap will appear in a permit specific to Stanton Units 1 and 2.  
Response

OUC recently applied for the first in a series of measures to reduce NOX emissions on Units 1 and 2 to the required levels of the permitted cap.  Specific conditions of the NOX cap have been incorporated into the draft permit (final pending).  Such conditions will also be incorporated in the next revision or renewal of the facility Title V Operation Permit.
Comment 6
EPA recommends removal system types, if known, be specifically identified for mercury, sulfur and ammonia.
Response

The mercury system has been described in general terms as a carbon adsorption unit similar to the installation at the Eastman IGCC facility in Kingsport, Tennessee.  The Department investigated the ability of Calgon Carbon to quote such a system for a transport gasifier and reviewed published literature regarding the capabilities of UOP.  

Most commercial proposals of sulfur removal systems for IGCC projects specify Selexol, Rectisol, or methyl diethyl amine (MDEA) scrubbing.  Southern/OUC recently advised the Department that it will actually use the recently demonstrated CrystaSulf technology that directly converts hydrogen sulfide to elemental sulfur.
The applicant described the removal process in general terms as a water scrubbing system.  More recently the applicant advised that Kellogg Brown and Root (the developers of the Transport Gasifier) designs and engineers many of the commercial ammonia scrubbing systems (such as in the refining industry).  KBR will also design and engineer the water scrubbing system for this project.
The Department has reasonable assurance that the above technologies exist to meet the permitted emissions values.  Based on the research nature of this first-of-a-kind demonstration it is possible that the applicant could consider other Hg, sulfur and ammonia removal concepts depending on the outcome of the planned demonstrations.  The Department will leave the technology descriptions in general terms for this specific demonstration project and provide the project with the flexibility to make changes should they become necessary for unforeseen circumstance.  This is part of the consideration given under Section 403.061(18) of the Florida Statutes.

Comment 7
Condition 14 allows exhaust gases to be directed to the startup stack only during “initial startup”.  Does this not include other startups, for example following a prolonged outage?
Response

The condition was intended for not only “initial” startup, but for any startup of the gasification system.  The following changes will be made to Section III, Subsection A, Condition 14:

14. Methods of Operation of the Gasifiers:  Subject to the restrictions and requirements of this permit, the gasification island may operate under the following methods of operation.
a. Initial Startup:  During startup of the gasification island, gasifier gas may be vented to the gasifier startup stack after passing through the particulate filtration system.  As soon as possible, upon reaching a reducing atmosphere within the gasifier, the exhaust synthesis gas shall be directed to the flare and not to the startup stack.  At no time, other than initial startup, shall the exhaust gases be directed to the startup stack.

Comment 8
The phrase “for the life of the permit” is used in condition 16.a. of the permit.  EPA suggests deleting the phrase because PSD construction permits do not expire.

Response

The Department concurs and Section III, Subsection A, Condition 16.a. will be changed as follows:
16. Carbon Monoxide (CO):  Emissions of CO from the CT/HRSG system shall not exceed the following BACT limits on a 24-hr rolling average as measured by the required CEMS and during the required stack tests.

a. While firing natural gas CO emissions shall not exceed:

Duct burners on –27.2 ppmvd @ 15% O2 and 138.0 lb/hr

Duct burners off – 20.5 ppmvd @ 15% O2 and 79.0 lb/hr
However, beginning with the 10th calendar year after the completion of the initial compliance tests, and for each calendar year thereafter, if, excluding startup, the total natural gas heat input to the combustion turbine for the prior 48 months exceeds 50% of the total heat input to the combustion turbine for that period, then CO emissions thereafter for the life of the permit shall not exceed:

Duct burners on – 4.1 ppmvd @ 15% O2 and 20.8 lb/hr

Duct burners off – 4.1 ppmvd @ 15% O2 and 15.8 lb/hr

Comment 9
EPA refers to a reference to the Technical Evaluation in Appendix BD of the permit.  EPA asks whether the Addendum to the Technical Evaluation should also be referenced. 
Response

Appendix BD contains the “final” BACT determination and emissions limits.  The reference to the Technical Evaluation is unnecessary and has been removed.

The final decision by the Department is to issue the permit with the changes noted.
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