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1. GENERAL PROJECT INFORMATION
1.1. Air Pollution Regulations
Projects at stationary sources with the potential to emit air pollution are subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The statutes authorize the Department of Environmental Protection (Department) to establish regulations regarding air quality as part of the Florida Administrative Code (F.A.C.), which includes the following applicable chapters:  62-4 (Permits); 62-204 (Air Pollution Control – General Provisions); 62-210 (Stationary Sources – General Requirements); 62-212 (Stationary Sources – Preconstruction Review); 62-213 (Operation Permits for Major Sources of Air Pollution); 62-296 (Stationary Sources - Emission Standards); and 62-297 (Stationary Sources – Emissions Monitoring).  Specifically, air construction permits are required pursuant to Chapters 62-4, 62-210 and 62-212, F.A.C.
In addition, the U. S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 specifies New Source Performance Standards (NSPS) for numerous industrial categories.  Part 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP based on the Maximum Achievable Control Technology (MACT) for numerous industrial categories.  The Department adopts these federal regulations in Rule 62-204.800, F.A.C.
1.2. Glossary of Common Terms
Because of the technical nature of the project, the permit contains numerous acronyms and abbreviations, which are defined in Appendix A of this permit.
The Florida Power Development, LLC (FPD), Brooksville Power Plant, is an existing 80 megawatt (MW) electric generating utility categorized under Standard Industrial Classification No. 4911.  The Brooksville Power Plant consists of a woody biomass grate suspension boiler; biomass handling and storage; in-duct sorbent injection system (IDSIS); bottom ash storage and handling facilities; and, fuel oil storage tanks.  The plant is located in Hernando County at 10311 Cement Plant Road in Brooksville, Florida.  The UTM coordinates are Zone 17, 360.0 kilometers (km) East and 3162.5 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to Ambient Air Quality Standards (AAQS).  Figure 1 shows the location of Hernando County while Figure 2 shows the location of the Brooksville Power Plant.  Figure 3 shows a satellite view of the plant.
[image: ]	[image: ]
[bookmark: _Ref446916491][bookmark: _Ref436728398][bookmark: _Ref446916613]Figure 1.  Location of Hernando County.	Figure 2.  Location of the Brooksville Power Plant.
[image: ]
[bookmark: _Ref446916620]Figure 3.  Satellite View of Brooksville Power Plant.
The boiler fires woody biomass as the primary fuel with ultralow sulfur distillate (ULSD) fuel oil and natural gas used for startup, shutdown and bed stabilization fuels.  Ammonia (NH3) injection into a selective catalytic reduction (SCR) reactor is used to reduce emission of nitrogen oxide (NOX) and help in the reduction of organic hazardous air pollutants (HAP) including dioxin/furan.  An oxidation catalyst may be used to reduce carbon monoxide (CO), volatile organic compounds (VOC) and organic HAP emissions.  An IDSIS utilizing milled trona, hydrated lime, limestone, or sodium bicarbonate is used to control sulfur dioxide (SO2), hydrogen chloride (HCl), hydrogen fluoride and other acid gas HAP emissions.  An electrostatic precipitator (ESP) is used to reduce emissions of particulate matter (PM), PM with a mean particle diameter of 10 microns or less (PM10) and PM with a mean particle diameter of 2.5 microns or less (PM2.5).  The ESP also helps in the control of metal HAP and also removes injected sorbents.  The boiler is equipped with a CO, SO2 and NOX continuous emission monitoring systems (CEMS) and a continuous opacity monitoring system (COMS) for visible emissions.
1.3. Facility Regulatory Categories
· The facility is a major source of HAP.
· 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 62-213, F.A.C.
· The facility is a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
· The facility operates units subject to the NESHAP of 40 CFR 63.  
· The facility operates units subject to the NSPS of 40 CFR 60.
1.4. Project Description
FPD is requesting to install 18 soot blowers(16 new and replace two existing soot blowers) in the backpass section of the biomass boiler to remove ash from the tubes.  The new soot blowers are needed to improve the efficiency of the boiler and extend the time between cleaning outages.  
The following existing emissions unit (EU) will be affected by this project.
	EU No.
	Description

	002
	Woody Biomass-Fueled Grate Suspension Boiler


1.5. Processing Schedule
10/17/2016	Department received the application for an air pollution construction permit, application complete.
2. PSD APPLICABILITY
2.1. PSD Applicability for Project
The project is located in Hernando County, which is in an area that is currently in attainment with (or designated as unclassifiable) the state and federal AAQS.  According to the application, the soot blower project will not cause an increase in any emissions.  Based on the available information, this project is not subject to any additional PSD preconstruction review.  
3. DEPARTMENT REVIEW
Since the boiler was converted from a coal fired boiler to a biomass boiler in 2013, the facility has identified numerous issues that limited reliability and output of the plant.  As the initial issues were resolved, new issues developed due to the longer run times and higher operating loads.  Once the design steam output was reached it became apparent that the fuel feedstock, boiler mechanical design, and unit temperature profile accelerated the rate of boiler backpass ash fouling occurring on the boiler tubes.  Therefore, FPD is requesting to install 18 soot blowers (16 new and replace 2 existing soot blowers) in the backpass section of the biomass boiler to remove ash from the tubes.  
3.1. Woody Biomass-Fueled Grate Suspension Boiler (EU 002)
The existing woody biomass fueled grate-suspension boiler with water-cooled movable grates generates up to 80 MWg of electricity in an existing steam electric generator.  The design steam production capability of the boiler is 490,000 lb/hour at 2,008 pounds per square inch (psi) at 1,050 degrees Fahrenheit (°F) with a heat input rate of 900 million British thermal units/hour (MMBtu/hour).  The primary fuel is clean woody biomass.  ULSD fuel oil and natural gas is used during startup, shutdown and bed stabilization.  The boiler is equipped with and ESP to control emissions of PM.  NH3 injection into the SCR reactor is used to control emissions of NOX.  Emissions of CO, SO2, NOX, and CO2 are monitored and recorded by CEMS.  Opacity is monitored and recorded by a COMS.  Figure 4 illustrates the location of the existing and new soot blowers in the facility process flow diagram. 
[image: ]
[bookmark: _Ref465347646]Figure 4.  FPD Process Flow Diagram 


Soot Blowers
FPD is requesting to install 18 soot blowers in the backpass section of the biomass boiler since the existing soot blowers are not able to remove enough ash from the tubes.  A soot blower works by directing steam through a nozzle at the heat exchange tubes.  The soot blower can be rotated in 3-dimensions to direct flow towards many tubes as it traverses the exhaust gas ducting and heat exchange tubes.  As illustrated in Figure 5, the project will consist of the following work:
Location 1. New pair of INVERTED IK-700’s with full travel on the LEFT wall and short on the RIGHT wall.
Location 2. New pair of INVERTED full travel IK-700’s to replace IKEL 15-16.
Location 3. New pair of SHORT travel IK-700-OSC’s.
Location 4. New pair of full travel IK-700’s.
Location 5. New pair of IK-700’s, one full travel on the LEFT wall and one reduced travel on the RIGHT wall.
Location 6. Existing IK-525 soot blowers tagged IK 23-24.
Location 7. Relocated Door No. 5.
Location 8. New pair of full travel IK-700’s.
Location 9. Existing IK-525 soot blowers tagged IK 25 and IKEL 26.
Location 10. New pair of IK-700’s, one full travel on the LEFT wall and one reduced travel on the RIGHT wall.
Location 11. Relocated Door No. 7.
Location 12. New pair of full travel IK-700’s.
Location 13. Existing IK-525 soot blowers tagged IK 13-14.
Location 14. New pair of IK-700’s, one full travel on the LEFT wall and one reduced travel on the RIGHT wall.
Location 15. Relocated Door No. 4.
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[bookmark: _Ref465348678]Figure 5.  Location of the Biomass Boiler Soot Blowers.
The ash fouling is mostly observed in the boilers center reheat section as well as in the other two reheat sections.  At full steam capacity, the reheat sections are fouled within two to four weeks.  The general run time after a cleaning outage is three to four weeks.  A well designed and maintained biomass boiler using similar fuel can run for up to three months (12 – 14 weeks) between cleaning outages.
The major impacts to the facility include:
1. Additional thermal cycles on plant equipment due to the shorter run times, resulting in more start-ups and increased maintenance.
2. Increased pressure differential due to the ash fouling results in higher exhaust gas velocities in this area which results in increased rates of tube erosion.
3. An increased rate of tube erosion results in more tube leaks which results in more thermal cycling.
4. Additional cleaning outages and forced outages.
The project will consist of installing an 18 soot blowers to the reheat section of the backpass.  The soot blowers will remove ash from the heat exchange tubes before the ash cools, solidifies, and attaches to the tubes, which requires mechanical cleaning to remove.  The ash remains in the exhaust gas stream and falls into the ash removal system via the cyclones or the ESP.  
The additional soot blowers will not increase the flue gas flow rate beyond what has been observed.  Currently, the boiler has 24 soot blowers in operation.  The soot blowers are used sequentially to minimize the quantity of steam used at any one time.  The steam from the soot blower nozzle becomes part of the flue gas and does not have a separate exhaust port to the atmosphere.  The quantity of steam used in the soot blowers is minimized as described above.  FPD has 24 existing soot blowers located in various sections of the boiler.  FPD will be installing 16 new soot blowers and replace two existing soot blowers.  The soot blowers are operated sequentially (one at a time).  During the 2016 source testing for PM, soot blowing occurred during all three of the source test runs.  The exhaust flow results for each individual run did not vary substantially as shown Table 1.
[bookmark: _Ref465342714]Table 1.  2016 PM Source Test Exhaust Flow Rates.
	Run ID
	Exhaust flow (dscfm)

	2
	201,949

	3
	206,901

	4
	208,263

	Average
	205,704


The oxygen concentration in the flue gas will not be increased because steam is being used as the soot blowing fluid.  
3.2. Conclusion
[bookmark: _GoBack]The biomass is equipped with multi cyclones and an ESP to control emissions of PM.  A COMS is used to continuously monitor opacity.  Emissions are not expected to increase due to the additional soot blowers.  Therefore, the Department will issue an air construction permit authorizing the installation of 16 new soot blowers and the replacement of two existing soot blowers.
4. PRELIMINARY DETERMINATION
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.  No air quality modeling analysis is required because the project does not result in a significant increase in emissions.  Tammy McWade is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Office of Permitting and Compliance at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400 at 850/717-9086 or by email tammy.mcwade@dep.state.fl.us.
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