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1.  General Information

Facility Description

The existing facility consists of four fossil fuel fired steam generators (boilers) and two fly ash silos.  Boilers 4 and 5 are Substitution Acid Rain Phase I Units.  Boilers 6 and 7 are Acid Rain Phase I Units.  All four boilers are subject to the Acid Rain Phase II requirements.  Pulverized coal is the primary fuel for boilers 4, 5, 6 and 7.  Fuel oil is used as supplemental fuel in all four of the boilers.  

Facility Location

Gulf Power Company operates the existing Crist Electric Generating Plant, which is located on Governors Bayou off 10 Mile Road in Pensacola, Escambia County, Florida.  This site is in an area currently in attainment with (or designated as unclassifiable for) all air pollutants subject to a National Ambient Air Quality Standard.

Standard Industrial Classification Codes (SIC)

	Industry Group No.
	49
	Electric, Gas and Sanitary Services

	Industry No.
	4911
	Electric Services


Facility Regulatory Categories

Title III:  The existing facility is identified as a major source of hazardous air pollutants (HAPs).

Title IV:  The existing facility operates units subject to the acid rain provisions of the Clean Air Act.

Title V:  The existing facility is a Title V major source of air pollution.

PSD:  The existing facility is a major stationary source of air pollution.

2.  Project
Affected Emissions Units

This project addresses the following emissions units:
	ID
	Emission Unit Description

	004
	Boiler No. 4 is a Combustion Engineering tangentially fired, dry bottom boiler that began commercial operation on July 1, 1959.  It is a Substitution Phase I and a Phase II Acid Rain Unit.  Authorized fuels include coal, natural gas, new No. 2 fuel oil and/or on-specification used oil.  The permitted capacity is 1,096.7 MMBtu per hour.  Existing air pollution control equipment includes hot-side and cold-side electrostatic precipitators, low-NOX burners, and selective non-catalytic reduction.

	005
	Boiler No. 5 is a Combustion Engineering tangentially fired, dry bottom boilers that began commercial operation on June 1, 1961.  It is a Substitution Phase I and a Phase II Acid Rain Unit.  Authorized fuels include coal, natural gas, new No. 2 fuel oil and/or on-specification used oil.  The permitted capacity is 1,096.7 MMBtu per hour.  Existing air pollution control equipment includes hot-side and cold-side electrostatic precipitators, low-NOX burners, and selective non-catalytic reduction.  

	006
	Boiler No. 6 is a Foster Wheeler front wall fired, dry bottom boiler that began commercial operation on May 1, 1970.  It is a Phase I and Phase II Acid Rain Unit.  Authorized fuels include coal, natural gas, new No. 2 fuel oil and/or on-specification used oil.  The permitted capacity is 3,704.8 MMBtu per hour.  Existing air pollution control equipment includes a cold-side electrostatic precipitator, low-NOX burners, and selective non-catalytic reduction.

	007
	Boiler No. 7 is a Foster Wheeler front and rear wall fired, dry bottom boiler that began commercial operation on August 1, 1973.  It is a Phase I and Phase II Acid Rain Unit.  Authorized fuels include coal, natural gas, new No. 2 fuel oil and/or on-specification used oil.  The permitted capacity is 6,406 MMBtu per hour.  Existing air pollution control equipment includes a cold-side electrostatic precipitator, low-NOX burners, and selective catalytic reduction.


Units 4 and 5 share a common stack that is 450 feet tall with a diameter of 18.0 feet.  The combined volumetric flow rate from Units 4 and 5 at permitted capacity is approximately 802,500 acfm with an exit temperature of 290º F.  Units 6 and 7 also share a common stack that is 450 feet tall with a diameter of 23.2 feet.  The combined volumetric flow rate from Units 6 and 7 at permitted capacity is approximately 2,463,000 acfm with an exit temperature of 320º F.  Each stack is equipped with continuous monitors for determining opacity, stack gas flow rates, and ammonia injection rates, and emissions of carbon dioxide (CO2), nitrogen oxides (NOX), and sulfur dioxide (SO2).  Based on the current Title V air operation permit, these units are regulated under Rule 62-296.405, F.A.C. (Fossil Fuel Fired Steam Generators > 250 MMBtu/Hour Heat Input).  Units 4 and 5 are regulated as Phase I Substitution and Phase II Acid Rain Units.  Units 6 and 7 are regulated as Phase I and Phase II Acid Rain Units.
Project Description
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The applicant proposes to construct a new wet Flue Gas Desulfurization (FGD) system to control SO2 emissions from Units 4 - 7.  This is accomplished by reacting SO2 with calcium carbonate (CaCO3), or limestone, to produce gypsum (CaSO4∙2H2O).  The system will consist of a large scrubber vessel as well as a number of subsystems for transport and processing flue gas exhaust, limestone, gypsum, other solids, and water.  All four boiler exhausts will be directed to the single scrubber reactor where the limestone slurry will be injected to chemically react with SO2 in the scrubber vessel for removal as gypsum.  An overall process flow diagram is included in Figure 1.
The wet FGD system is based on the Model CT-121 wet FGD process licensed by Southern Company from Chiyoda Corporation.  Figure 2 shows this system at the Thoroughbred Plant in Kentucky.  The preliminary design is for removal of approximately 95% of the SO2 emissions.  In addition, the wet FGD system is expected to:  remove an estimated 50% to 70% of the particulate matter emissions; remove an estimated 95% of the hydrogen chloride and hydrogen fluoride emissions; and capture an estimated 80% of the oxidized mercury.  
[image: image2.wmf]The project consists of the following work:
· Move existing equipment as necessary.

· Fabricate on-site the new scrubber vessel.

· Construct a new common stack for all four boilers. 

· Install ductwork to connect all four units to the new scrubber and new exhaust stack.

· Install dampers to allow bypass of the new scrubber by diverting flue gas to the existing stacks.

· Install new continuous monitors and testing ports.

· Install new limestone unloading, storing and handling system.

· Install new gypsum handling, storing and loading system.

The preliminary design for the new common stack is as follows:  a height of 490 feet; an exit diameter of 35 feet; an exit temperature of 131° F; and an actual volumetric flow rate of 3,282,000 acfm.  The two existing stacks for Units 4/5 and Units 6/7 will remain as bypass stacks for periods of startup, shutdown, and malfunction of Units 4 – 7 or repair of the wet FGD system.  Under normal operating conditions, the existing stack for Units 4/5 will be used to provide approximately 100,000 acfm of air to the system to makeup for the pressure loss through the jet bubbler reactor (JBR).
The flue gas subsystem will be used to transport boiler flue gas to the scrubber vessel and then transport the controlled flue gas from the scrubber vessel to atmosphere through the new stack.  The subsystem consists of fans, ductwork, dampers, and a stack.  Units 4 - 7 will have common flue gas systems with a common flue in a new common stack.  Currently, flue gas is drawn from each boiler by the existing induced draft fans located downstream of each electrostatic precipitator.
New ductwork will be installed from the Unit 6 and Unit 7 induced draft fans discharge manifolds to the scrubber vessel and from the scrubber vessel to the new stack.  New ductwork will be installed from a tie-in point just upstream of the existing Unit 4/5 stack to a tie-in point with the new Unit 6 and Unit 7 ductwork previously mentioned.  Each unit will be equipped with dampers between the induced draft fan discharge, existing stack, and new ductwork to the scrubber vessel so that the wet FGD system can be bypassed to the existing stacks during startup, shutdown, malfunction and scrubber maintenance.  The units remain subject to all existing emissions standards and the new common stack will be equipped with continuous monitoring systems for determining opacity, stack gas flow rates, and emissions of CO2, NOX and SO2.
[image: image3.wmf]The function of the limestone handling subsystem will be the receipt, storage, conveyance, pulverization, and sluicing of limestone.  This system will be designed to support wet FGD operations on Crist Units 4 - 7.  Figure 3 is an illustration of a limestone preparation facility similar to what will be installed at Plant Crist.  Dry, crushed limestone will be delivered to Plant Crist by barge.  A new barge unloading area will be installed including a new unloader to be used to unload limestone barges.  Barges will be unloaded and the limestone conveyed onto an open storage pile.  That pile will be managed by tractors.  As necessary limestone will be reclaimed from the pile through hoppers and conveyed into two closed silos (each silo will be dedicated reserve for one ball mill).  Two ball mill grinding circuits will be provided to pulverize the limestone into slurry.  Space will be designated for a third circuit with a silo should the units require additional capacity.  Water will be provided to the circuits from the return water subsystem.  Limestone slurry will be stored in two large limestone slurry storage tanks.  Via pumps, valves, piping, instrumentation and etc., the limestone will be transferred to the scrubber vessel from the storage tanks.  Fugitive particulate matter will be managed in a manner to minimize emissions.
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The gypsum handling subsystem will be able to transport, store, dewater, and load for shipment the gypsum produced by the scrubber vessel.  The fundamental equipment will include tanks, pumps, piping, valves, instrumentation, hydrocyclones, vacuum filters, and conveyors.  There will be two vacuum filters with accessories to serve units 4 - 7.  Space will be designated for a third filter to process gypsum produced should the units require additional capacity.  Figure 4 is an illustration of a gypsum dewatering system similar to what will be installed at Plant Crist.  The scrubber vessel will be equipped with gypsum draw-off pumps to remove slurry from the vessel at such a rate to control the suspended solids concentration in the JBR reservoir.  These pumps will deliver that slurry stream to the gypsum slurry transfer tank.  Units 4 - 7 will share a single gypsum transfer tank located near the scrubber vessel.  Gypsum transfer pumps and associated pipeline components will transport the slurry to the gypsum dewatering area, to the filter feed tank and then on to the gypsum dewatering hydrocyclones.  These hydrocyclones will process the slurry into a dilute solids overflow stream and a concentrated solids underflow stream.  The dilute suspended solids in the overflow stream will include most of the ash particles captured by the scrubber vessel along with some limestone and gypsum particles.  The overflow stream will be emptied either into the reclaim water tank for recycle back to the process or will be removed from the system to regulate chlorides in the system.  The hydrocyclone underflow stream will empty onto a vacuum filter, where it will be washed and dewatered to the consistency of a cake.  The water removed from the slurry will be transported by the vacuum filter accessory equipment to the reclaim water tank of the return water subsystem.  The gypsum cake will be transferred to conveyors for transport to either covered storage for market quality gypsum or open storage for off-quality gypsum.  Market quality gypsum will ultimately be loaded into barges for shipment via a set of conveyors and other material handling equipment.  Any off-quality gypsum will be transferred from its storage area to the Plant Crist disposal area.
Reviewing and Process Schedule

10/30/06:
Received application for Pollution Controls Project.
11/29/06:
Requested additional information.
03/13/07:
Received additional information.

03/16/07:
Received certification of authorized representative and professional engineer; complete.
Project Emissions

The following table summarizes the applicant’s estimated emission impacts due to the scrubber project.
	Pollutant
	Baseline

Annual Emissions (TPY)
	Future Projected
Annual Emissions (TPY)
	Change

(TPY)
	PSD Threshold (TPY)
	PSD Review Required

	SO2
	37,076.7
	5,532.1
	-31,544.6
	40
	No

	PM
	1,012.75
	942.45
	-70.3
	25
	No

	PM10
	581.49
	524.75
	-56.74
	15
	No


3.  Department’s review
Wet FGD System

The proposed project is based on the design and operation of a wet FGD system, which is conventional air pollution control equipment for reducing SO2 emissions.  This type of system is operating successfully on numerous coal-fired utility boilers throughout the world.  However, the Department acknowledges that the designs presented in the application are based on the information that was available at the time of application.  Because the scrubber is being fabricated on-site, the final design and specifications could change.  The draft permit requires Gulf Power Company to provide updates regarding the final design specifications and any major changes made to the final design specifications during the actual construction phase.
Material Handling

The wet FGD system requires limestone for proper operation of the scrubber.  As such, a new limestone unloading, storage, processing and handling system will be required to be built.  Through the process, the limestone is converted to gypsum, which will require a new handling system, as well.  It is Gulf Power’s intent to sell the gypsum that is produced.  The gypsum will be removed from the plant by being loaded onto barges.  During the handling of the limestone and the gypsum, there is a potential for fugitive particulate matter emissions, especially during the loading of the limestone silos.  To prevent particulate matter emissions, the silos shall be fitted with baghouses and the installed bags shall be capable of meeting a design specification of 0.01 grains of particulate matter emissions per dry standard cubic feet of air flow through the baghouses.  All other points of fugitive particulate matter emissions shall be designed and maintained so as to keep fugitive emissions to a minimum by enclosing, confining, or wetting (as necessary).
Air Quality Analysis

In 2003, the Department became aware of a 24-hour SO2 Ambient Air Quality Standards (AAQS) issue because of another applicant’s modeling efforts.  The Department then required Gulf Power Company to conduct an air quality modeling analysis for the Crist Electric Generating Plant.  The purpose of the modeling effort was to address potential problems with the AAQS for the 24-hour SO2 impacts resulting from the existing permitted emissions standard of 5.9 lb/MMBtu.  At that time, the accepted guideline model was ISCST3, which was used to conduct the analysis.  Based on the modeling results, Gulf Power Company requested and was given a permitted SO2 emissions standard of 2.4 lb/MMBtu based on a 24-hour average.

With the proposed wet FGD project, Gulf Power Company is proposing to substantially reduce SO2 emissions from all four boilers.  The project includes a new taller stack to meet the Good Engineering Practice (GEP) stack height for the project and to prevent downwash.  However, part of the project requires increasing the effective heights of some of the boiler buildings, which will affect downwash from the existing stacks.  Once the scrubber project is complete, the existing stacks will be used only when bypassing the wet FGD system.  Bypass may occur for:  startup and shutdown of the boilers; for malfunction of the boilers or wet FGD system; or, when the wet FGD system is down for repair or scheduled maintenance.

The Department did not require modeling of the proposed new stacks because of the substantial SO2 reductions from the project.  However, to determine the significance of the downwash characteristics, the Department requested Gulf Power Company to model the change in SO2 impacts between the existing stacks and the proposed use as bypass stacks with the new building configurations.  Since NOX emissions have not been modeled within the last ten years, the Department also requested Gulf Power Company to conduct AAQS modeling analysis for NOX impacts.  Gulf Power Company conducted the modeling analysis using the new guideline model, AERMOD, with meteorological data supplied by the Department for the Pensacola Area (2001 to 2005).  Results of the analysis showed no significant impact for SO2, so no impact on the AAQS is predicted.  Also, the analysis indicated that maximum predicted NOX impacts from the Crist plant and all other NOX sources in the area are well below the AAQS.
6.0  CONCLUSION
The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations as conditioned by the draft permit.  This determination is based on a technical review of the complete application, reasonable assurances provided by the applicant, and the conditions specified in the draft permit.  Jonathan K Holtom, P.E., is the project engineer responsible for reviewing the application and drafting the permit.  Cleve Holladay is the staff meteorologist who reviewed the supplemental air quality analysis.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.
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Figure 2.  Chiyoda Thoroughbred 121 Jet Bubbler Reactor





Figure 1.  Process Flow Diagram for Wet FGD System





Figure 3.  Example Limestone Preparation Facility





Figure 4.  Example Gypsum Dewatering System
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