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1.  General Project INFORMATION

Applicant Name and Address

Gulf Power

One Energy Place

Pensacola, Florida  32520

Authorized Representative:
Mr. Gene L. Ussery, Jr., Vice President of Power Generation

Processing Schedule

10/24/02
Received the application for a minor source air pollution construction permit.

10/28/02
Department requested additional information.

11/01/02
Department received additional information (faxed); application complete.

Facility Description and Location

The existing facility consists of seven fossil fuel fired steam generators and two fly ash silos.  Natural gas is the primary fuel for Units 1, 2 and 3.  Pulverized coal is the primary fuel for Units 4, 5, 6 and 7.  Fuel oil is used as supplemental fuel in all seven of the units.  This project only affects existing Units 4 and 5.  The existing plant is located in Escambia County, Florida.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to a National Ambient Air Quality Standard (NAAQS).

Standard Industrial Classification Code (SIC)

SIC No. 4911 – Electrical Generation

Regulatory Categories

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

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 in accordance with Chapter 213, F.A.C.

PSD:  The existing facility is a PSD-major source of air pollution in accordance with Rule 62-212.400, F.A.C.

Project Description

The applicant, Gulf Power, requests the authority to conduct field-testing of carbonaceous fuels (wood chips, sawdust, sander dust, and switchgrass) to determine the feasibility for use in a NOx reduction program for the existing Crist Units 4 and 5.  During the 10-month field testing program, the applicant estimates that no more than the following maximum amounts will be fired: 7816 tons of wood chips, 4836 tons of switchgrass, 6288 tons of sawdust, and 6288 tons of sander dust.  The applicant does not believe that this request will result in increased emissions.  The field-testing of carbonaceous fuels (“biomass”) is contemplated as a possible engineering feasibility study for NOx reduction in the “Agreement for the Purpose of Ensuring Compliance with Ozone Ambient Air Quality Standards” that was entered into on August 28, 2002 between the Florida Department of Environmental Protection and the Gulf Power Company.
2.  Applicable Regulations

State Regulations

This project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The Florida Statutes authorize the Department of Environmental Protection to establish rules and regulations regarding air quality as part of the Florida Administrative Code (F.A.C.).  This project is subject to the applicable rules and regulations defined in the following Chapters of the Florida Administrative Code.

	Chapter
	Description

	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 Requirements, and BACT Determinations

	62-213
	Operation Permits for Major Sources of Air Pollution

	62-296
	Emission Limiting Standards 

	62-297
	Test Methods and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures


Federal Regulations

Subparts D and Da of 40 CFR 60 establishes New Source Performance Standards (NSPS) for boilers.  These Subparts were reviewed for applicability to this project due to specific regulatory requirements related to wood firing.  The following are excerpts regarding the NSPS applicability of these Subparts for changes to accommodate the use of combustible materials other than fossil fuels.

From 40 CFR 60.40(b), “Any change to an existing fossil-fuel-fired steam generating unit to accommodate the use of combustible materials, other than fossil fuels as defined in this subpart, shall not bring that unit under the applicability of this subpart.”

From 40 CFR 60.40a(c), “Any change to an existing fossil-fuel-fired steam generating unit to accommodate the use of combustible materials, other than fossil fuels, shall not bring that unit under the applicability of this subpart.”

Therefore, the field-testing of carbonaceous fuels does not impose any new NSPS requirements.  In addition, these units are not considered “municipal waste combustors” and will fire carbonaceous fuels at a rate much less than 30% by weight on a calendar quarter basis.

General PSD Applicability

The Department regulates major air pollution sources in accordance with Florida’s Prevention of Significant Deterioration (PSD) program, as delegated by the EPA for electrical power plant projects.  A PSD review is required only in areas currently in attainment with the National Ambient Air Quality Standard (AAQS) or areas designated as “unclassifiable” for a given pollutant.  A new facility is considered “major” with respect to PSD if it emits or has the potential to emit:

· 250 tons per year or more of any regulated air pollutant, or

· 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the 28 PSD Major Facility Categories (Table 62-212.400-1, F.A.C.), or

· 5 tons per year of lead.

For new projects at PSD-major sources, each regulated pollutant is reviewed for PSD applicability based on emissions thresholds known as the Significant Emission Rates listed in Table 62-212.400-2, F.A.C.  Pollutant emissions from the project exceeding these rates are considered “significant” and the applicant must employ the Best Available Control Technology (BACT) to minimize emissions of each such pollutant and evaluate the air quality impacts.  Although a facility may be “major” with respect to PSD for only one regulated pollutant, it may be required to install BACT controls for several “significant” regulated pollutants.

3.  Project Review

Fuel Characteristics

The requested carbonaceous fuels include wood chips, sawdust, sander dust, and switchgrass.  The term “biomass” is sometimes used to describe these types of fuels; however, this term is avoided for the project because “biomass” may also include other less well-defined solid and liquid fuel sources.  Several plants [image: image1.png]


throughout the country fire wood materials and plant residues to provide steam and electrical needs.
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Wood materials can consist of wood chips (commonly referred to as “hogged fuel”), sawdust, and sander dust.  The materials can be provided from a variety sources such as forest residues, land clearing operations, lumber mills, sawmills, cabinetry shops, nurseries, tree trimming services, etc.  Figure 1 shows a typical sample of chipped raw wood.  Switchgrass is fast-growing grass that reaches 3 to 5 feet in height.  Figure 2 shows an example of switchgrass before harvesting.  Numerous factors can affect the fuel characteristics and content of carbonaceous fuels such as crop type, soil, and location.  This can result in a wide variation of these properties.  As provided by Gulf Power, Table 3A summarizes the expected characteristics of the carbonaceous fuels.

Table 3A.  Characteristics of Carbonaceous Fuels

	Fuel
	Heating Value

Btu/lb
	Moisture

% by wt
	Ash

% by wt
	Sulfur

% by wt
	Nitrogen

% by wt
	Fluorides

ppm by wt
	Lead

ppm by wt
	Mercury

ppm by wt

	Coal
	11,992
	11.34%
	6.68%
	1.35%
	1.51%
	78
	57.6
	0.09

	Wood Chips
	4500
	50.00%
	0.5%
	0.05%
	0.03%
	( 0
	7.5
	( 0

	Switchgrass
	7273
	11.47%
	3.94%
	0.12%
	0.73%
	35
	0.4
	0.01

	Sawdust
	5593
	35.65%
	1.85%
	0.02%
	0.03%
	1
	( 0
	0.02

	Sander Dust
	5593
	35.65%
	1.85%
	0.02%
	0.03%
	1
	( 0
	0.02


The nitrogen and ash content of wood materials can be much higher than indicated above.  In addition, measurable amounts of mercury and fluorides can be present in wood.  However, these values are within the ranges expected for these types of materials.  Based on the information provided by the applicant, the carbonaceous fuels contain less sulfur, nitrogen, fluorides, lead, and mercury than coal.  However, due to the lower heating values, much more of these fuels must be fired to provide an equivalent heat input.  The Department believes that firing carbonaceous fuels could cause slight increases in one or more of the following: CO, PM, VOC, and opacity.

Carbonaceous Fuel Firing as a NOx Reduction Technique

Gulf Power expects NOx emissions to be reduced entirely due to the lower nitrogen contents of carbonaceous fuels as compared to coal.  Their data suggests a theoretical 9.5% NOx reduction when firing a 10% heat input rate contribution from carbonaceous fuels.  However, Gulf Power believes a conservative estimate of the actual expected NOx reduction is closer to 3%-5%.  The purpose of the temporary project is to gather the information necessary to determine whether firing carbonaceous fuels can be a viable NOx reduction technique.

Project Emissions and PSD Applicability

The combustion of carbonaceous fuels will result in emissions of carbon monoxide (CO), nitrogen oxides (NOx), particulate matter (PM/PM10), sulfuric acid mist (SAM), sulfur dioxide (SO2), and volatile organic compounds (VOC) as well as very small amounts of fluorides, lead, and mercury.  Emissions of these pollutants currently result from the existing boilers when firing coal.  During the 10-month field testing period, carbonaceous fuel will be co-fired with coal to replace an equivalent amount of heat input.  To a certain extent, the emissions from firing carbonaceous fuels are offset by the amount of coal that is displaced.

The applicant contends that the project is exempt from PSD preconstruction review because the affected units are “capable of accommodating” carbonaceous fuels [Rule 62-212.400(2)(c), F.A.C.].  The Department does not believe that Gulf Power has made a compelling argument to support this claim.  If necessary, any such determination on this basis is deferred until the field-testing project is complete and Gulf Power makes a formal request to fire one or more carbonaceous fuels on a permanent basis.

However, based on the applicant’s request, the conditions of the draft permit, and the available information, the Department does not believe that the field-testing project triggers PSD preconstruction review.  Due to the temporary nature and specific details of this project, estimated emissions for the 10-month period were determined to be the difference between emissions from carbonaceous fuel firing and the equivalent amount of coal firing on a heat input basis.  No increase in capacity or utilization is expected.  As summarized in Attachment A, the project emissions are expected to be well below the PSD significant emission rates.

Although similar tests have been performed with these fuels in coal-fired boilers, the actual configuration of each unit can uniquely affect emissions, feed rates, ESP performance, and problems related to handling carbonaceous fuels.  Field-testing can play an important role in discovering unanticipated problems related to storage, crushing, and ash generation due to the lower heating values, higher moisture contents, varying fuel densities, hardness, etc.  In addition, ambient conditions may also adversely impact operations.  As summarized below, the Department has conditioned the permit to provide the details necessary to evaluate the overall impacts from co-firing carbonaceous fuels.

· Carbonaceous fuels are limited to untreated wood chips, sawdust, sander dust, and switchgrass.  For a ten-month field testing period, these fuels may be co-fired with coal in Units 4 and 5 up to approximately 10% of the maximum heat input rate.  For the project, each carbonaceous fuel is also limited by total charging rate to 4836 tons of switchgrass, 6288 tons of sawdust, and 6288 tons of sander dust.  This is equivalent to approximately 30 days of co-firing at about 10% of the permitted capacity.

· Prior to co-firing any carbonaceous fuels, initial testing for each boiler shall be performed to determine CO and VOC emissions from Units 4 and 5 when firing coal to establish baseline levels.  NOx, opacity, and SO2 emissions data collected by the existing continuous monitors shall be reported for each test run.  In addition, critical ESP parameters shall be monitored and recorded.  Representative samples of coal and ESP ash shall be analyzed for fuel characteristics and resistivity, respectively.  Baseline NOx, opacity, and SO2 emissions shall be determined from continuous monitor data.  Baseline PM emissions shall be determined from recent annual compliance tests.  Tests shall be performed at permitted capacity.

· Testing shall be conducted to determine emissions of CO, PM and VOC when co-firing each carbonaceous fuel with coal.  NOx, opacity, and SO2 emissions data collected by the existing continuous monitors shall be reported for each test run.  In addition, critical ESP parameters shall be monitored and recorded.  Representative samples of each fuel and ESP ash shall be analyzed for fuel characteristics and resistivity, respectively.  Tests shall be performed while co-firing the highest percentage of carbonaceous fuel that will be requested on a permanent basis.  At a minimum, two series of tests are required for each fuel, one of which shall be conducted during the final week of co-firing that fuel.

· When co-firing carbonaceous fuels, the charging rate of each fuel shall be continuously monitored and recorded.  NOx emissions shall be summarized for each period of co-firing based on data collected from the existing continuous monitors.

· During each required test, a representative fuel sample shall be taken and analyzed for the following fuel properties: heating value (Btu/lb), moisture (% by weight), nitrogen (% by weight), sulfur (% by weight), ash (% by weight), fluorides (ppm by weight), lead (ppm by weight), and mercury (ppm by weight).  This includes coal samples for the baseline tests.  Representative samples of each carbonaceous fuel shall also be taken and analyzed for these properties upon initial receipt and once each month when stored on site.  At least three samples of each carbonaceous fuel shall be analyzed for these properties.  

· A report of the following information shall be submitted: a summary of the entire project; baseline emissions when firing coal; emissions when firing each carbonaceous fuel; ambient conditions during each test; characteristics of each carbonaceous fuel compared to coal; fuel feed rates; heat input rates; critical ESP parameters; and ash resistivity of each carbonaceous fuel compared to coal.  The report shall note and discuss any adjustments to the boiler or ESP that were made to accommodate the co-firing of carbonaceous fuels.  It shall also detail any operational concerns related to the following items: storage, handling, pulverizing, and charging carbonaceous fuels; co-firing carbonaceous fuels with coal; ash generation; boiler combustion efficiency; and opacity.  All stack test data shall be submitted for review.  Finally, the report shall discuss the feasibility of co-firing carbonaceous fuels as a NOx reduction technique.

· Units 4 and 5 shall remain in compliance with the conditions of all valid air construction and operation permits during the ten-month field-testing period.

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.  Jeff Koerner 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 Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.

Attachment A.  Emissions Summary Based on Applicant’s Estimates

	Pollutant
	Wood
	Sawdust
	Sander Dust
	Switchgrass
	Total
	Coal
	Difference
	PSD SERs
	PSD?

	CO
	0.73
	0.73
	0.73
	0.73
	2.94
	2.94
	0
	100
	No

	NOx
	0.76
	0.61
	0.61
	11.30
	13.28
	56.30
	-43
	40
	No

	PM
	0.15
	0.46
	0.46
	0.76
	1.85
	3.14
	-1
	25
	No

	PM10
	0.10
	0.29
	0.29
	0.48
	1.16
	1.96
	-1
	15
	No

	SAM
	0.02
	0.01
	0.01
	0.03
	0.07
	0.88
	-1
	7
	No

	SO2
	7.06
	2.27
	2.27
	10.48
	22.07
	285.84
	-264
	40
	No

	VOC
	1.34
	1.34
	1.34
	1.34
	5.34
	8.44
	-3
	40
	No

	Fluorides
	( 0
	0.01
	0.01
	0.16
	0.18
	0.86
	-1
	3
	No

	Lead
	0.01
	( 0
	( 0
	( 0
	0.007
	0.01
	( 0
	0.60
	No

	Mercury
	( 0
	( 0
	( 0
	( 0
	( 0
	( 0
	( 0
	0.10
	No


Notes:

1. “SER” means the significant emission rates as defined in Table 62-212.400-2, F.A.C.

2. Emissions are based on the applicant’s hourly emissions estimates and the permit restrictions on carbonaceous fuel firing (approximately 30 day of firing each fuel for the project).  VOC emissions based on Department estimates using AP-42 emission factors for coal (Table 1.1-19) and for wood (Table 1.6-3).

3. For this specific project, the change in emissions due to the project is evaluated as the difference in emissions from carbonaceous fuels that would displace an equivalent amount of coal based on heat input.
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Figure 2.  Switchgrass





Figure 1.  Wood chips
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