TECHNICAL EVALUATION

&

PRELIMINARY DETERMINATION

PROJECT

Manatee Power Plant Units 1 and 2

ARMS Emissions Unit Nos. 001 and 002
Draft Air Construction Permit No. 0810010-007-AC

Construction of Natural Gas Facilities

Draft Title V Operation Permit Revision No. 0810010-008-AV

Addition of Natural Gas as an Authorized Fuel

COUNTY

Manatee County

APPLICANT

Florida Power and Light

Manatee Power Plant

ARMS Facility ID No. 0810010

PERMITTING

AUTHORITY

Florida Department of Environmental Protection

Division of Air Resources Management

Bureau of Air Regulation

New Source Review Section

[image: image1.png]



July 3, 2002

{Filename:  Manatee Gas TEPD.doc}

1.  Application INFORMATION

Applicant Name and Address

Florida Power and Light

19050 State Road 62

Parrish, FL  34219

Authorized Representative:  Mr. Paul Plotkin, Plant General Manager

Processing Schedule

05/10/02:  Received permit application Nos. 0810010-007-AC and 0810010-008-AV; complete.

06/27/02:  Letter received from applicant.

Existing Facility Description

Florida Power and Light owns and operates the Manatee Plant, which is a steam-electrical power plant located at 19050 State Road 62 in Parrish (Manatee County), Florida.  The UTM coordinates are: Zone 17, 367.25 km East, and 3054.15 km North (Latitude:  27°  36’  21” and Longitude:  82°  20’  44”).  The plant consists of two oil-fired steam-electrical generating units and miscellaneous support equipment.

Regulatory Categories

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

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

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

PSD:  The facility is a major source of air pollution with respect to the requirements of the Prevention of Significant Deterioration (PSD) of Air Quality Program, Rule 62-212.400, F.A.C.

2.  Project Description

Florida Power and Light (FPL) operates the existing Manatee Power Plant, which is a steam-electrical generating plant located in Manatee County, Florida.  The plant primarily consists of two oil-fired steam-electrical generators, each of which are designed to produce a nominal 800 MW of electricity.  Unit 1 began commercial operation in 1976 and Unit 2 began commercial operation in 1977.  Each unit is currently permitted to fire a variable combination of No. 6 fuel oil, No. 2 fuel oil, propane, and used oil fuel from FPL operations.  Units 1 and 2 are considered “electric utility steam generating units” as defined in Rule 62-210.200(97), F.A.C. and with regard to Rule 62-210.200(11), F.A.C.

The new Gulfstream Natural Gas Pipeline began commercial operation in June of 2002.  See Figure 1 on the following page.  The project brings natural gas that is compressed near Mobile Alabama and conveyed through an underwater pipeline on the continental shelf to markets in Florida.  The new pipeline instantly increases the total natural gas transportation capacity into Florida from approximately 1.5 to 2.5 billion standard cubic feet, excluding Florida Gas Transmission Company’s Phases V and VI projects.  The pipeline enters Florida in Manatee County at a location that is particularly convenient to the FPL Manatee Plant.

As a direct result of the new pipeline, FPL proposes to add natural gas as an authorized fuel for existing Units 1 and 2.  (FPL also proposes a mostly gas-fired combined cycle project at the Manatee Plant, which is presently under separate review by the Department.)  The existing burners for each unit are CSL Twin Register Low NOx burners manufactured by ABB Combustion Services, Ltd. (formerly International Combustion Limited), which are similar in configuration to the burners used for Units 1 and 2 at the FPL Martin Power Plant.  The low-NOx burner design incorporates air and fuel staging to reduce emissions of nitrogen oxides when firing either fuel oil or natural gas.  Mechanical atomization is used to reduce droplet size for efficient combustion when firing fuel oil.  Due to temperature limitations of existing boiler components, FPL will physically restrict the maximum heat input rate when firing natural gas to 5670 MMBtu per hour, which is less than the current maximum for oil firing (8650 MMBtu per hour).  At this rate, the unit will produce approximately 575 MW.  The units will co-fire natural gas with fuel oil.
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Figure 1.  Ultimate Development Scenario for Gulfstream Pipeline

The applicant provided the following supporting information indicating that the short-term emission rates will not increase with the firing of natural gas.

Table 1.  Emission Rates in Application

	Pollutant
	Emission Factors

	
	Fuel Oil a
	Natural Gas b

	
	lb/MMBtu
	lb/hour
	lb/MMBtu
	lb/hour

	Carbon Monoxide (CO)
	0.63
	5450
	0.46
	2608

	Nitrogen Oxides (NOx)
	0.29
	2545
	0.20
	1152

	Particulate Matter (PM)
	0.08
	719
	0.002
	10

	Sulfur Dioxide (SO2)
	1.06
	9183
	0.0006
	3

	Volatile Organic Compounds (VOC)
	0.005
	44
	0.003
	17


Notes:

a. Oil Firing:  The CO emission factor is based on actual test data.  The NOx and SO2 emission factors are from the EPA Acid Rain Scorecard values, which are based on actual CEMS data and heat input rates.  The PM and VOC emission factors are based on EPA’s AP-42 factors.  The current maximum heat input to each unit is 8650 MMBtu per hour when firing only fuel oil.

b. Gas Firing:  The CO and NOx emission factors are based on the burner manufacturer’s predicted performance.  The PM, SO2, and VOC emission factors are based on EPA’s AP-42 factors.  Due to thermal limitations of boiler components, FPL indicates that the maximum heat input rate to each boiler will be 5670 MMBtu per hour when firing only natural gas.

Pursuant to Rule 62-210.200(11)(d), F.A.C., the applicant also predicts that the project will not result in any net annual emissions increases that would require a PSD review in accordance with rule 62-212.400, F.A.C.  The applicant does not believe this request requires a construction permit because the project is not a “modification” as specified in Rule 62-210.200(169), F.A.C., which defines a “modification” as a physical change or a change in the method of operation that would result in an increase in actual emissions.  Therefore, the applicant requests a revision to the Title V air operation permit to allow the use of natural gas in Units 1 and 2.  However, the applicant recognizes that the Department has determined that an air construction permit is required to make the necessary physical changes and instructs the Department to process the application as a construction permit with a concurrent revision to the Title V air operation permit, if necessary.

3.  Department review

Application

The Department determines that an air construction permit is required to perform the necessary work that will enable the units to fire natural gas.  Rule 62-210.200(76), F.A.C. defines construction as, “the act of performing on-site fabrication, erection, installation or modification of an emissions unit or facility of a permanent nature, including installation of foundations or building supports; laying of underground pipe work or electrical conduit; and fabrication or installation of permanent storage structures, component parts of an emissions unit or facility, associated support equipment, or utility connections.  Land clearing and other site preparation activities are not a part of the construction activities.”  FPL proposes to erect permanent natural gas pipelines and the associated equipment necessary for firing natural gas in Units 1 and 2.  Therefore, the Department will process the request as both a construction permit and a revision to the Title V air operation permit.

Burner History

Manatee Units 1 and 2 were originally equipped with mechanically atomizing burners (Forney Type “QPWRMA”) to fire fuel oil.  The Department was informed by FPL after the fact that the mechanical-atomizing burners were replaced with steam-atomizing burners in 1994/1995.  FPL stated that the purpose of the 1994/1995 change was to provide more efficient combustion of the fuel oil.  In 1999, FPL received Department approval to return to mechanically atomizing burners by installing modern low NOx burners manufactured by ABB Combustion Services, Ltd.  The new burners were expected to reduce opacity as well as emissions of carbon monoxide and nitrogen oxides.  By this project, FPL is requesting authorization to construct natural gas facilities for Units 1 and 2 and to specify its use as an allowable fuel.
Annual Emissions Estimates

As part of the project review, the Department used several methods to estimate past actual annual emissions.  Table 2 presents the results.

Table 2.  Annual Emissions for Units 1 and 2 (Average for 2000/2001)

	Pollutant
	Application a
	AORs b
	Acid Rain c

	CO
	18,822
	18,987
	---

	NOx
	8664
	9237
	8179

	PM
	2390
	2384
	---

	SO2
	31,668
	29,924
	31,753

	VOC
	149
	149
	---


Notes:

a. Emissions are based on the actual fuel consumption during 2000 and 2001.

b. The figures represent the average annual emissions for Units 1 and 2 in “tons per year” for operation during calendar years 2000 and 2001.  “AOR” means the Annual Operating reports submitted to the Department as certified by FPL.

c. The NOx and SO2 “Acid Rain” emissions are based on the annual emissions reported to the EPA Acid Rain Program for the calendar years 2000 and 2001.

In addition, FPL operates Units 1 and 2 at the Martin Power Plant, which were constructed in the early 1980’s.  These units have boiler and burner configurations that are similar to the Manatee units.  Based on the 2001 Annual Operating Reports (AOR), the Martin Units 1 and 2 averaged an annual capacity factor of 41% and a fuel mix of 55% fuel oil to 45% natural gas.  Table 3 provides a comparison of the Manatee and Martin Units 1 and 2.  As shown, the future firing of natural gas is likely to result in fewer emissions than firing fuel oil.  The actual emissions for the Martin units suggest that CO, NOx, and SO2 emissions from the Manatee units may be even lower than anticipated when firing natural gas.

Table 3.  Comparison of Annual Emissions – Manatee and Martin Units 1 and 2

	Pollutant
	FPL Manatee Plant a
	FPL Martin Plant b

	
	41% Capacity

All Oil/No Gas
	41% Capacity

55% Oil/45% Gas
	41% Capacity

55% Oil/45% Gas

	CO
	19,572
	17,196
	12,904

	NOx
	9,320
	7,922
	6010

	PM
	2,485
	1,395
	1508

	SO2
	32,931
	18,121
	17,592

	VOC
	155
	127
	140


Notes:

a. A 41% capacity factor for Manatee Units 1 and 2 was assumed to provide a common basis for comparison with the Martin Plant.  Similarly, the average annual fuel mix (55% oil/45% gas) reflects that of Martin Units 1 and 2 for 2001.  CO and NOx emissions are based on the manufacturer’s predicted emissions rates of 0.46 lb/MMBtu and 0.20 lb/MMBtu, respectively.

b. Based on the 2001 AOR, Martin Units 1 and 2 averaged an annual capacity factor of 41% and an annual fuel mix of 55% fuel oil to 45% natural gas.

The Department also estimated the emissions of hazardous air pollutants from both oil firing and gas firing based on published EPA emission factors.  The firing of natural gas or the co-firing of natural gas with fuel oil would result in overall lower emissions of hazardous air pollutant emissions.  No further review is required because the applicant does not intend to “construct” or “reconstruct” a major source of for hazardous air pollutants as defined in Subpart B of 40 CFR 63.

PSD Applicability

The FPL Manatee Plant is classified as a “fossil fuel fired steam electric plant of more than 250 million Btu/hr heat input”, as defined in Table 62-212.400-1, F.A.C.  Such facilities that emit more than 100 tons per year of any regulated pollutant are considered “major sources” in accordance with Rule 62-210.200(159), F.A.C.  Modifications to major sources that result in net actual annual emissions increases greater than the PSD significant emission rates specified in Table 62-212.400-2, F.A.C. are subject to PSD major source preconstruction review in accordance with Rule 62-212.400, F.A.C. 

Rule 62-210.200(11), F.A.C. generally defines “actual emissions” as the average rate of emissions (in tons per year) for a two year period preceding a proposed project and which is representative of the normal operation of the emissions unit.  For most emissions units, the actual emissions after completion of a proposed project are equal the potential emissions.  However, for electric utility steam generating units (other than a new unit or the replacement of an existing unit), actual emissions following a physical or operational change, “… shall equal the representative actual annual emissions of the unit following the physical or operational change.”  Rule 62-204.800, F.A.C. incorporates by reference the following definition of “representative actual annual emissions ” found in 40 CFR 52.21(b)(33):

“Representative actual annual emissions means the average rate, in tons per year, at which the source is projected to emit a pollutant for the two-year period after a physical change or change in the method of operation of a unit, (or a different consecutive two-year period within 10 years after that change, where the Administrator determines that such period is more representative of normal source operations), considering the effect any such change will have on increasing or decreasing the hourly emissions rate and on projected capacity utilization.  In projecting future emissions the Administrator shall:

(i)
Consider all relevant information, including but not limited to, historical operational data, the company's own representations, filings with the State or Federal regulatory authorities, and compliance plans under title IV of the Clean Air Act; and

(ii)
Exclude, in calculating any increase in emissions that results from the particular physical change or change in the method of operation at an electric utility steam generating unit, that portion of the unit's emissions following the change that could have been accommodated during the representative baseline period and is attributable to an increase in projected capacity utilization at the unit that is unrelated to the particular change, including any increased utilization due to the rate of electricity demand growth for the utility system as a whole.”

Operators of electric utility steam generating units must provide annual reports to the Department demonstrating that the physical or operational change did not result in an emissions increase.

FPL provided the Department with the emissions rates presented in Table 1, which show that the firing of natural gas is expected to result in decreased emissions for all criteria pollutants on a short-term basis.  Since long-term emissions are based on actual operation of the emissions units, FPL also provided a projection of its System Planning Projected Load Forecast.  According to this information, the annual capacity factor for Units 1 and 2 have increased over the last several years from approximately 25% in 1997 to about 40% in 2001.  The primary reason was shrinking reserve margin throughout the State of Florida.  The company projects that the capacity factor will decrease back to about 20% in 2006.  By that date, quite a number of new projects already permitted or under review will be complete, thus reducing the competitiveness of Units 1 and 2.  Among these projects are very substantial capacity increases through natural gas re-powering at the FPL Sanford and Fort Myers Plants, which were projects that resulted in considerable emissions reductions.

The Department acknowledges FPL’s projections regarding Units 1 and 2 at the Manatee Power Plant.  Operation at or below the current annual capacity factors while firing natural gas would likely result less annual emissions than the past actual annual emissions from oil firing.  Based on FPL’s capacity projections, the anticipated short-term emission rates for gas firing, and the estimated annual emissions, the Department agrees that the addition of natural gas is not likely to result in an emissions increase from these units.  In accordance with Rule 62-210.200(11), F.A.C., the Department will require FPL to submit annual reports for five years verifying that the gas project was not subject to PSD preconstruction review.

NSPS Subpart D Applicability

Manatee Units 1 and 2 were constructed in the early 1970’s and began commercial operation in 1976 and 1977.  In a letter dated January 26, 1976, EPA Region 4 informed FPL that the Manatee units were not subject to Subpart D of the New Source Performance Standards.  EPA stated that FPL provided evidence of binding contracts for the purchase of the units prior to the effective date of the regulations.  Recent conversations with EPA Region 4 indicate that the addition of natural gas would not change this status with regard to the New Source Performance Standards.

Permit Requirements

As a fossil fuel fired steam electric generator with a heat input rate greater than 250 MMBtu per hour, Units 1 and 2 are subject to Rule 62-296.405, F.A.C.  The following summarizes the requirements of this rule and conditions specified in the draft air construction permit.

Heat Input Rate:  The maximum heat input rate from 100% natural gas firing will be limited to 5670 MMBtu per hour as requested by FPL.  The maximum heat input from firing a combination of fuel oil and natural gas will be specified as 8650 MMBtu per hour, which is consistent with the current maximum rate for firing fuel oil.

Particulate Matter:  Each boiler must comply with the particulate matter emissions standard (0.10 lb/MMBtu heat input) and visible emissions standard (40% opacity) specified in Rule 62-296.405, F.A.C.  Natural gas contains little ash or sulfur, so particulate matter emissions from gas firing should readily comply with these requirements.  Performance tests for particulate matter and opacity will be required to verify compliance with the standards.  The test results for particulate matter will also provide information for the reporting of annual emissions.

Sulfur Dioxide:  The Title V air operation permit currently regulates emissions of sulfur dioxide when firing fuel oil.  For firing natural gas, the Department will establish a fuel sulfur specification of 10 grains of sulfur per 100 standard cubic feet of natural gas.  This is consistent with the maximum fuel sulfur level allowed by the Department of Energy’s Federal Energy Regulatory Commission, which regulates the interstate transmission of natural gas.  Monthly verification and records of the average natural gas sulfur content will be required.  The existing CEMS will be required for the reporting of annual sulfur dioxide emissions.

Carbon Monoxide:  No standards for carbon monoxide are currently specified for FPL Manatee Units 1 and 2.  Rule 62-296.405, F.A.C. for large utility boilers does not regulate emissions of this pollutant.  Based on the burner manufacturer’s predicted performance, emissions of carbon monoxide are expected to decrease by slightly more than 25% when firing natural gas.  Performance tests will be required to provide information for the reporting of annual emissions.

Volatile Organic Compounds:  At the high furnace temperatures associated with large utility boilers, emissions of volatile organic compounds are relatively low.  Annual emissions reported for 2000 and 2001 averaged 149 tons per year when firing fuel oil.  The firing of natural gas is expected to result in even lower emissions of volatile organic compounds.  Rule 62-296.405, F.A.C. for large utility boilers does not regulate emissions of this pollutant.  Performance tests will be required to provide information for the reporting of annual emissions.

Nitrogen Oxides:  In accordance with Rule 62-296.405, F.A.C., emissions of nitrogen oxides (NOx) are limited to 0.30 lb/MMBtu based on a 30-day rolling average.  This standard applies to oil firing, gas firing, or a combination of authorized fuels.  Based on the burner manufacturer’s predicted performance, the NOx emission rate for firing natural gas is expected to be 0.20 lb/MMBtu; however, the actual emissions rate is uncertain.  FPL states that the contract with the manufacturer provided a guaranteed NOx emission rate of 0.30 lb/MMBtu for oil firing with liquidated damages should the burners fail to meet this performance specification.  According to FPL, no such guarantee was provided for gas firing because:

· There is no emissions data available for gas firing because rig testing was not conducted when the burners were being manufactured.

· There are no operational baselines upon which to establish a guaranteed NOx emission rate because natural gas has never been fired in the Manatee units.

· At that time, FPL had no immediate or definite plans to fire natural gas, which would have made it impossible to verify the NOx emission rate as part of any warranty performance testing for acceptance of the burners.

FPL maintains that there is reasonable assurance that NOx emission rate will be much less than 0.30 lb/MMBtu based on the similar boiler/burner configuration for the Martin Plant’s Units 1 and 2, the manufacturer’s predicted performance, and FPL’s extensive experience with low-NOx burners on dual fuel boilers.  The Department notes that this emission rate has been achievable with the similar boiler and burner configurations of Units 1 and 2 at the FPL Martin Power Plant.  In addition, EPA’s AP-42 emission factor reference document identifies average NOx emission rates of 0.14 lb/MMBtu for large utility boilers with low NOx burners.  The Department has reason to believe that NOx emissions will be considerably reduced as a result of firing natural gas.  The permit will establish a NOx limit of 0.30 lb/MMBtu based on a 30-day rolling CEMS average, which is consistent with the current limit.  The existing CEMS will be required for the reporting of annual nitrogen oxides emissions.

Annual PSD Applicability Report:  Pursuant to Rule 62-210.200(11), F.A.C., the permit will include the requirement to report annual emissions and compare to the past actual emissions.  In accordance with 40 CFR 52.21(b)(33), the permit will allow the exclusion of “… that portion of the unit’s emissions following the change that could have been accommodated during the representative baseline period and is attributable to an increase in projected capacity utilization at the unit that is unrelated to the particular change, including any increased utilization due to the rate of electricity demand growth for the utility system as a whole.”  Should the annual emission reporting indicate that the project resulted in PSD-significant emissions increases, the project will be subject to PSD preconstruction review in accordance with Rule and 62-212.400, F.A.C.

Concurrent Title V Revision

FPL requests a concurrent revision of the Title V operation permit to incorporate the above changes.  The Department will provide a single public notice package for the air construction permit and the Title V operation permit revision.  The public notice will allow 14 days for comment on the minor source air construction permit and 30 days for comment on the Title V operation permit revision.  If no administrative hearing is requested and no comments are received that would result in substantial changes, air construction Permit No. 0810010-007-AC will be issued as a final permitting action and revised Title V operation Permit No. 0810010-008-AV will continue to the “Proposed Permit” phase of the Title V permitting process for final EPA review.
4.  Preliminary Determination

Based on the information provided by FPL, the Department determines that the addition of natural gas is not likely to cause an increase in actual annual emissions from the plant; therefore, the project is not subject to PSD preconstruction review.  This procedure is available only to operators of electric utility steam generating units in accordance with the provisions of Rule 62-210.200(11)(d), F.A.C. and 40 CFR 52.21(b)(33).  FPL must provide annual reports for five years verifying that PSD preconstruction review did not apply to the gas project.  The Department strongly encourages FPL to actually use the newly available natural gas to help ameliorate the concerns regarding increasing emissions voiced by the residents of Manatee County during the course of this review.  The Department specifically notes that this action does not create the possibility of future project exemptions from the rules for the Prevention of Significant Deterioration (Rule 62-212.400, F.A.C.) that are based on the concept that the units or the facility are capable of accommodating natural gas.

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 proposed draft permit.  This determination is based on a technical review of the complete application, reasonable assurances provided by the applicant, and the specific conditions of the draft permit.  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.

