SECTION IV.  APPENDIX A

Terminology


Abbreviations and Acronyms

CCGT

-
Combined Cycle Gas Turbine

CEMS

-
Continuous Emissions Monitoring System

DARM

-
Division of Air Resource Management

DEP

-
State of Florida, Department of Environmental Protection
DLN

-
Dry Low-NOx Combustion Technology

EPA

-
United States Environmental Protection Agency

°F


-
Degrees Fahrenheit

F.A.C.

-
Florida Administrative Code

F.S.


-
Florida Statute

HRSG

-
Heat Recovery Steam Generator

UTM

-
Universal Transverse Mercator

SCR

-
Selective Catalytic Reduction

Formats for Permit References and Rule Citations

The following examples illustrate the methods used in this permit to abbreviate and cite the references of rules, regulations, permit numbers, and identification numbers.

Florida Administrative Code (F.A.C.) Rules:

Example:  [Rule 62-213.205, F.A.C.]

Where:
62


-
identifies the specific Title of the F.A.C.

62-213

-
identifies the specific Chapter of the F.A.C.

62-213.205
-
identifies the specific Rule of the F.A.C.

Facility Identification (ID) Number:

Example:  Facility ID No. 099-0001

Where:
099


-
identifies the specific county location

0221

-
identifies the specific facility

New Permit Numbers:

Example:  Permit No. 099-2222-001-AC or 099-2222-001-AV

Where:
AC


-
identifies the permit as an Air Construction Permit
AV


-
identifies the permit as a Title V Major Source Air Operation Permit

099


-
identifies the specific county that project is located in

2222

-
identifies the specific facility

001


-
identifies the specific permit project

Old Permit Numbers:

Example:  Permit No. AC50-123456 or AO50-123456
Where:
AC


-
identifies the permit as an Air Construction Permit
AO


-
identifies the permit as an Air Operation Permit

123456

-
identifies the specific permit project

Table B-1.  Emissions Standards for Bayside Units 1 - 4

Eleven General Electric Model PG7241(FA) Combined Cycle Gas Turbines Firing Natural Gas

	Pollutant
	Controls and Standards a

	Standards based on emissions performance tests at permitted capacity and an inlet temperature of 59° F:

	Ammonia
	Standard:  5 ppmvd @ 15% O2  b

	Fuel Specification

(BACT)
	Standard:  Pipeline-quality natural gas

	CO

(BACT)
	Control:  DLN combustion technology and exclusive firing of natural gas

Standard:  7.8 ppmvd @ 15% O2
Standard:  28.7 lb/hour

	NOx
	Controls:  SCR with DLN combustion technology and exclusive firing of natural gas

Standard:  3.5 ppmvd @ 15% O2
Standard:  23.1 lb/hour

	PM/PM10
(BACT)
	Controls:  DLN combustion technology and exclusive firing of natural gas

Standard:  10% opacity, 6-minute average

Comments:  The CO CEMS standard serves as a continuous indicator of efficient combustion.  The estimated maximum emissions are 12 lb/hour (front-half catch only).

	SAM/SO2
	Standard:  Exclusive firing of natural gas (< 2 grains per 100 SCF, 12 month rolling average)

	VOC

(BACT)
	Controls:  DLN combustion technology and exclusive firing of natural gas

Comments:  The CO CEMS standard serves as a continuous indicator of efficient combustion.  The estimated maximum emissions are 3 lb/hour (1.3 ppmvd @ 15% O2).

	Standards based on CEMS data:

	CO

(BACT)
	Control:  DLN combustion technology and exclusive firing of natural gas

Standard:  9.0 ppmvd @ 15% O2, 24-hour block average

	NOx
	Controls:  SCR with DLN combustion technology and exclusive firing of natural gas

Standard:  3.5 ppmvd @ 15% O2, 24-hour block average


Notes:

a. “BACT” means Best Available Control Technology.  “SCR” means selective catalytic reduction system.  “DLN” means dry low-NOx combustion technology.

b. If the tested ammonia slip rate exceeds 5 ppmvd corrected to 15% oxygen during the required annual test, the permittee shall begin testing and reporting the ammonia slip for each subsequent calendar quarter.  Before the ammonia slip exceeds 7 ppmvd corrected to 15% oxygen, the permittee shall take corrective actions that result in lowering the ammonia slip to less than 5 ppmvd corrected to 15% oxygen.  The permittee shall test and demonstrate that the ammonia slip is less than 5 ppmvd corrected to 15% oxygen within 15 days after completing the corrective actions.

A detailed description of each BACT evaluation is presented in the Technical Evaluation and Preliminary Determination.  Any changes are noted in the Department’s Final Determination issued simultaneously with the final permit.

FINAL BACT Determinations

Actual emissions of NOx and SO2 from the re-powered plant will decrease due to the shutdown of existing coal-fired units.  Therefore, the project nets out of PSD for NOx and SO2 emissions.  However, each gas turbine is required to fire natural gas as the primary fuel and to incorporate an SCR system as a result of the DEP/TEC Consent Final Judgment and the EPA/TEC Consent Decree.  The gas turbines are subject to the acid rain requirements, which require a continuous emissions monitoring system (CEMS) for NOx emissions.  The NOx CEMS will also be used to demonstrate compliance with the specified permit standards.

The project did result in significant net actual emissions increases of carbon monoxide (CO) and volatile organic compounds (VOC).  Based on an interpretation by EPA Region 4, emissions of particulate matter (PM/PM10) would also be significant if BACT-level controls had previously been installed on the existing Gannon Units.  For CO, PM/PM10, and VOC emissions, the Department determines that the efficient combustion of pipeline-quality natural gas and good operating practices represent BACT for the combined cycle units.  In addition to the control requirements, the CO, PM/PM10, and VOC emissions standards specified in the permit and summarized in Table B-1 represent the determination of Best Available Control Technology (BACT).  A continuous emission monitoring system (CEMS) is required to demonstrate continuous compliance with the CO standards.  The CO CEMS will also serve as a continuous indicator of efficient combustion to minimize PM and VOC emissions.  The Department’s detailed technical review and rationale for the determinations of Best Available Control Technology (BACT) are presented in Technical Evaluation and Preliminary Determination issued with the draft permit package.

	Determination By:

_________________________________

___________

Jeffery F. Koerner, P.E., Project Engineer


(Date)

New Source Review Section



	Recommended By:

_________________________________

___________

Clair H. Fancy, Chief







(Date)

Bureau of Air Regulation



	Approved By:

_________________________________

___________

Howard L. Rhodes, Director





(Date)

Division of Air Resources Management


Table E-1.  Summary of Mass Emission Rates Vs. Compressor Inlet Temperatures

	Pollutant
	Compressor Inlet

Temperature
	Mass Emission Rate

lb/hour

	CO
	18° F
	31.1

	
	35° F
	30.0

	
	59° F
	28.7

	
	72° F
	27.8

	
	93° F
	26.9

	NOx
	18° F
	24.7

	
	35° F
	23.8

	
	59° F
	23.1

	
	72° F
	22.6

	
	93° F
	21.9

	PM/PM10
	18° F
	11.5

	
	35° F
	11.4

	
	59° F
	11.3

	
	72° F
	11.3

	
	93° F
	11.2

	VOC
	18° F
	3.0

	
	35° F
	3.0

	
	59° F
	2.8

	
	72° F
	2.7

	
	93° F
	2.7


Notes:

· This table represents the mass emission rates for the General Electric Model PG7241(FA) gas turbine (combined cycle) firing natural gas with a selective catalytic reduction system to reduce NOx emissions.
· NOx emission rates are reported as NO2 and are based on control with DLN combustion and an SCR system.

· PM emission rates are based on EPA Method 5 (front-half catch only).

· VOC emission rates are measure as methane.

G.1
The terms, conditions, requirements, limitations, and restrictions set forth in this permit are "Permit Conditions" and are binding and enforceable pursuant to Sections 403.161, 403.727, or 403.859 through 403.861, Florida Statutes.  The permittee is placed on notice that the Department will review this permit periodically and may initiate enforcement action for any violation of these conditions.

G.2
This permit is valid only for the specific processes and operations applied for and indicated in the approved drawings or exhibits.  Any unauthorized deviation from the approved drawings, exhibits, specifications, or conditions of this permit may constitute grounds for revocation and enforcement action by the Department.

G.3
As provided in Subsections 403.087(6) and 403.722(5), Florida Statutes, the issuance of this permit does not convey and vested rights or any exclusive privileges.  Neither does it authorize any injury to public or private property or any invasion of personal rights, nor any infringement of federal, state or local laws or regulations.  This permit is not a waiver or approval of any other Department permit that may be required for other aspects of the total project which are not addressed in the permit.

G.4
This permit conveys no title to land or water, does not constitute State recognition or acknowledgment of title, and does not constitute authority for the use of submerged lands unless herein provided and the necessary title or leasehold interests have been obtained from the State.  Only the Trustees of the Internal Improvement Trust Fund may express State opinion as to title.

G.5
This permit does not relieve the permittee from liability for harm or injury to human health or welfare, animal, or plant life, or property caused by the construction or operation of this permitted source, or from penalties therefore; nor does it allow the permittee to cause pollution in contravention of Florida Statutes and Department rules, unless specifically authorized by an order from the Department.

G.6
The permittee shall properly operate and maintain the facility and systems of treatment and control (and related appurtenances) that are installed or used by the permittee to achieve compliance with the conditions of this permit, as required by Department rules.  This provision includes the operation of backup or auxiliary facilities or similar systems when necessary to achieve compliance with the conditions of the permit and when required by Department rules.

G.7
The permittee, by accepting this permit, specifically agrees to allow authorized Department personnel, upon presentation of credentials or other documents as may be required by law and at a reasonable time, access to the premises, where the permitted activity is located or conducted to:

(a) Have access to and copy and records that must be kept under the conditions of the permit;

(b) Inspect the facility, equipment, practices, or operations regulated or required under this permit, and,

(c) Sample or monitor any substances or parameters at any location reasonably necessary to assure compliance with this permit or Department rules.

Reasonable time may depend on the nature of the concern being investigated.

G.8
If, for any reason, the permittee does not comply with or will be unable to comply with any condition or limitation specified in this permit, the permittee shall immediately provide the Department with the following information:

(a) A description of and cause of non-compliance; and

(b) The period of noncompliance, including dates and times; or, if not corrected, the anticipated time the non-compliance is expected to continue, and steps being taken to reduce, eliminate, and prevent recurrence of the non-compliance.

The permittee shall be responsible for any and all damages which may result and may be subject to enforcement action by the Department for penalties or for revocation of this permit.

G.9
In accepting this permit, the permittee understands and agrees that all records, notes, monitoring data and other information relating to the construction or operation of this permitted source which are submitted to the Department may be used by the Department as evidence in any enforcement case involving the permitted source arising under the Florida Statutes or Department rules, except where such use is prescribed by Sections 403.73 and 403.111, Florida Statutes.  Such evidence shall only be used to the extent it is consistent with the Florida Rules of Civil Procedure and appropriate evidentiary rules.

G.10
The permittee agrees to comply with changes in Department rules and Florida Statutes after a reasonable time for compliance, provided, however, the permittee does not waive any other rights granted by Florida Statutes or Department rules.

G.11
This permit is transferable only upon Department approval in accordance with Florida Administrative Code Rules 62-4.120 and 62-730.300, F.A.C., as applicable.  The permittee shall be liable for any non-compliance of the permitted activity until the transfer is approved by the Department.

G.12
This permit or a copy thereof shall be kept at the work site of the permitted activity.

G.13
This permit also constitutes:

(a) Determination of Best Available Control Technology (X);

(b) Determination of Prevention of Significant Deterioration (X); and

(c) Compliance with New Source Performance Standards (X).

G.14
The permittee shall comply with the following:

(a)
Upon request, the permittee shall furnish all records and plans required under Department rules.  During enforcement actions, the retention period for all records will be extended automatically unless otherwise stipulated by the Department.

(b)
The permittee shall hold at the facility or other location designated by this permit records of all monitoring information (including all calibration and maintenance records and all original strip chart recordings for continuous monitoring instrumentation) required by the permit, copies of all reports required by this permit, and records of all data used to complete the application or this permit.  These materials shall be retained at least three years from the date of the sample, measurement, report, or application unless otherwise specified by Department rule.

(c)
Records of monitoring information shall include:

1. The date, exact place, and time of sampling or measurements;

2. The person responsible for performing the sampling or measurements;

3. The dates analyses were performed;

4. The person responsible for performing the analyses;

5. The analytical techniques or methods used; and

6. The results of such analyses.

G.15
When requested by the Department, the permittee shall within a reasonable time furnish any information required by law which is needed to determine compliance with the permit.  If the permittee becomes aware that relevant facts were not submitted or were incorrect in the permit application or in any report to the Department, such facts or information shall be corrected promptly.

NSPS Subpart GG Requirements

[Note:  Inapplicable provisions have been deleted in the following conditions, but the numbering of the original rules has been preserved for ease of reference to the original rules.  The term “Administrator” when used in 40 CFR 60 shall mean the Department’s Secretary or the Secretary's designee.  Department notes and requirements related to the Subpart GG requirements are shown in bold immediately following the section to which they refer.  The rule basis for the Department requirements specified below is Rule 62-4.070(3), F.A.C.]

Pursuant to 40 CFR 60.332, Standard for Nitrogen Oxides:

(a)
On and after the date of the performance test required by § 60.8 is completed, every owner or operator subject to the provisions of this subpart as specified in paragraph (b) section shall comply with:

(1)
No owner or operator subject to the provisions of this subpart shall cause to be discharged into the atmosphere from any stationary gas turbine, any gases which contain nitrogen oxides in excess of:

(14.4)

STD = 0.0075   ———   +   F

Y

Where:

STD =
allowable NOx emissions (percent by volume at 15 percent oxygen and on a dry basis).

Y     =
manufacturer’s rated heat rate at manufacturer’s rated load (kilojoules per watt hour) or, actual measured heat rate based on lower heating value of fuel as measured at actual peak load for the facility. The value of Y shall not exceed 14.4 kilojoules per watt-hour.

F      =
NOx emission allowance for fuel-bound nitrogen as de-fined in paragraph (a)(3) of this section.

(3)
F shall be defined according to the nitrogen content of the fuel as follows:

	Fuel-bound nitrogen (percent by weight)
	F (NOx percent by volume)

	N(0.015
	0

	0.015<N(0.1
	0.04(N)

	0.1<N(0.25
	0.004+0.0067(N–0.1)

	N>0.25
	0.005


Where, N = the nitrogen content of the fuel (percent by weight).

Department requirement:  For natural gas, the “F” value shall be assumed to be 0.

{Note:  This is required by EPA’s March 12, 1993 determination regarding the use of NOx CEMS.  The “Y” value provided by the applicant is approximately 10.0 for natural gas.  The equivalent emission standard is 108 ppmvd @ 15% oxygen.  The permit standards are more stringent than this requirement.}

(b)
Electric utility stationary gas turbines with a heat input at peak load greater than 107.2 gigajoules per hour (100 million Btu/hour) based on the lower heating value of the fuel fired shall comply with the provisions of paragraph (a)(1) of this section.

Pursuant to 40 CFR 60.333, Standard for Sulfur Dioxide:

On and after the date on which the performance test required to be conducted by 40 CFR 60.8 is completed, every owner or operator subject to the provision of this subpart shall comply with:

(b)
No owner or operator subject to the provisions of this subpart shall burn in any stationary gas turbine any fuel that contains sulfur in excess of 0.8 percent by weight.

{Note:  The permit specifies a much lower fuel sulfur content for natural gas.}
Pursuant to 40 CFR 60.334, Monitoring of Operations:

(b)
The owner or operator of any stationary gas turbine subject to the provisions of this subpart shall monitor sulfur content and nitrogen content of the fuel being fired in the turbine.  The frequency of determination of these values shall be as follows:

(2)
If the turbine is supplied its fuel without intermediate bulk storage the values shall be determined and recorded daily.  Owners, operators or fuel vendors may develop custom schedules for determination of the values based on the design and operation of the affected facility and the characteristics of the fuel supply. These custom schedules shall be substantiated with data and must be approved by the Administrator before they can be used to comply with paragraph (b) of this section.

Department requirement:  The requirement to monitor the nitrogen content of pipeline quality natural gas fired is waived.  For purposes of complying with the sulfur content monitoring requirements of this rule, the owner or operator shall obtain a monthly report from the vendor indicating the sulfur content of the natural gas being supplied from the pipeline for each month of operation.

{Note:  This is consistent with EPA’s custom fuel monitoring policy and guidance from EPA Region 4.}

(c)
For the purpose of reports required under 40 CFR 60.7(c), periods of excess emissions that shall be reported are defined as follows:

(1)
Nitrogen oxides. Any one-hour period during which the average water-to-fuel ratio, as measured by the continuous monitoring system, falls below the water-to-fuel ratio determined to demonstrate compliance with 40 CFR 60.332 by the performance test required in § 60.8 or any period during which the fuel-bound nitrogen of the fuel is greater than the maximum nitrogen content allowed by the fuel-bound nitrogen allowance used during the performance test required in § 60.8. Each report shall include the average water-to-fuel ratio, average fuel consumption, ambient conditions, gas turbine load, and nitrogen content of the fuel during the period of excess emissions, and the graphs or figures developed under 40 CFR 60.335(a).

Department requirement:  NOx CEMS data shall substitute for the above requirement because NOx monitoring is required to demonstrate compliance with the permit standards.  NOx CEMS data shall be used to determine “excess emissions” for purposes of 40 CFR 60.7 subject to the conditions of the permit.

{Note:  As required by EPA’s March 12, 1993 determination, the NOx monitor shall meet the applicable requirements of 40 CFR 60.13, Appendix B and Appendix F for certifying, maintaining, operating and assuring the quality of the system; shall be capable of calculating NOx emissions concentrations corrected to 15% oxygen; shall have no less than 95% monitor availability in any given calendar quarter; and shall provide a minimum of four data points for each hour and calculate an hourly average.  The requirements for the CEMS specified by the specific conditions of this permit satisfy these requirements.}

(2)
Sulfur dioxide. Any daily period during which the sulfur content of the fuel being fired in the gas turbine exceeds 0.8 percent.

Pursuant to 40 CFR 60.335, Test Methods and Procedures:

(a)
To compute the nitrogen oxides emissions, the owner or operator shall use analytical methods and procedures that are accurate to within 5 percent and are approved by the Administrator to determine the nitrogen content of the fuel being fired.

(b)
In conducting the performance tests required in 40 CFR 60.8, the owner or operator shall use as reference methods and procedures the test methods in appendix A of this part or other methods and procedures as specified in this section, except as pro-vided for in 40 CFR 60.8(b). Acceptable alternative methods and procedures are given in paragraph (f) of this section.

(c)
The owner or operator shall determine compliance with the nitrogen oxides and sulfur dioxide standards in 40 CFR 60.332 and 60.333(a) as follows:

(1)
The nitrogen oxides emission rate (NOx) shall be computed for each run using the following equation:

NOx = (NOxo) (Pr/Po) 0.5 e 19(Ho-0.00633) (288°K/Ta) 1.53
Where:

NOx   =
emission rate of NOx at 15 percent O2 and ISO standard ambient conditions, volume percent

NOxo  =
observed NOx concentration, ppm by volume

Pr       =
reference combustor inlet absolute pressure at 101.3 kilopascals ambient pressure, mm Hg

Po       =
observed combustor inlet absolute pressure at test, mm Hg

Ho      =
observed humidity of ambient air, g H2O/g air

e        =
transcendental constant, 2.718

Ta      =
ambient temperature, °K

Department requirement:  The owner or operator is not required to have the NOx monitor continuously correct NOx emissions concentrations to ISO conditions.  However, the owner or operator shall keep records of the data needed to make the correction, and shall make the correction when required by the Department or Administrator.

{Note:  This is consistent with guidance from EPA Region 4.}

(2)
The monitoring device of 40 CFR 60.334(a) shall be used to determine the fuel consumption and the water-to-fuel ratio necessary to comply with 40 CFR 60.332 at 30, 50, 75, and 100 percent of peak load or at four points in the normal operating range of the gas turbine, including the minimum point in the range and peak load.  All loads shall be corrected to ISO conditions using the appropriate equations supplied by the manufacturer.

Department requirement:  The permittee is allowed to conduct initial performance tests at a single load because a NOx monitor shall be used to demonstrate compliance with the specified NOx limits.
{Note:  This is consistent with guidance from EPA Region 4.}

(3)
Method 20 shall be used to determine the nitrogen oxides, sulfur dioxide, and oxygen concentrations. The span values shall be 300 ppm of nitrogen oxide and 21 percent oxygen.  The NOx emissions shall be determined at each of the load conditions specified in paragraph (c)(2) of this section.

Department requirement:  The permittee is allowed to make the initial compliance demonstration for NOx emissions using certified CEMS data, provided that compliance is based on a minimum of three test runs representing a total of at least three hours of data, and that the CEMS be calibrated in accordance with the procedure in section 6.2.3 of Method 20 following each run.  Alternatively, initial compliance may be demonstrated using data collected during the initial relative accuracy test audit (RATA) performed on the NOx monitor.  The span value specified in the permit shall be used instead of that specified in paragraph (c)(3) above.

{Note:  These initial compliance demonstration requirements are consistent with guidance from EPA Region 4.  The span value is changed in the permit pursuant to Department authority and is consistent with guidance from EPA Region 4.}

(d)
The owner or operator shall determine compliance with the sulfur content standard in 40 CFR 60.333(b) as follows:  ASTM D 1072-80, D 3031-81, D 4084-82, or D 3246-81 shall be used for the sulfur content of gaseous fuels (incorporated by reference – see 40 CFR 60.17).  The applicable ranges of some ASTM methods mentioned above are not adequate to measure the levels of sulfur in some fuel gases.  Dilution of samples before analysis (with verification of the dilution ratio) may be used, subject to the approval of the Administrator.

Department requirement:  The permit species sulfur monitoring methods.

(e)
To meet the requirements of 40 CFR 60.334(b), the owner or operator shall use the methods specified in paragraphs (a) and (d) of this section to determine the nitrogen and sulfur contents of the fuel being burned.  The analysis may be performed by the owner or operator, a service contractor retained by the owner or operator, the fuel vendor, or any other qualified agency.

{Note:  The fuel analysis requirements of the permit meet or exceed the requirements of this rule and will ensure compliance with this rule.}
{Note:  This form is based on 40 CFR 60.7, Subpart A, General Provisions.}

Pollutant (Circle One):

Nitrogen Oxides (NOx)


Carbon Monoxide (CO)

Reporting period dates:  From 
 to 


Company: 


Emission Limitation: 


Address: 


Monitor Manufacturer and Model No.: 


Date of Latest CMS Certification or Audit: 


Process Units Description: 


Total source operating time in reporting period a: 


	Emission data summary a
	CMS performance summary a

	1. Duration of Excess Emissions In Reporting Period Due To:
	1.
CMS downtime in reporting period due to:

	
a. Startup/Shutdown
	
	
a.  Monitor Equipment Malfunctions
	

	
b. Control Equipment Problems
	
	
b.  Non-Monitor Equipment 

     Malfunctions
	

	
c. Process Problems
	
	
c.  Quality Assurance Calibration
	

	
d. Other Known Causes
	
	
d.  Other Known Causes
	

	
e. Unknown Causes
	
	
e.  Unknown Causes
	

	2.
Total Duration of Excess Emissions
	
	2. Total CMS Downtime
	

	3. [Total Duration of Excess Emissions] x (100%)



  [Total Source Operating Time] b
	
	3.      [Total CMS Downtime]   x (100%)

[Total source operating time]
	


a
For opacity, record all times in minutes.  For gases, record all times in hours.

b
For the reporting period: If the total duration of excess emissions is 1 percent or greater of the total operating time or the total CMS downtime is 5 percent or greater of the total operating time, both the summary report form and the excess emission report described in 40 CFR 60.7(c) shall be submitted.

Note:  On a separate page, describe any changes to CMS, process or controls during last 6 months.  For each quarter, summarize the ammonia injection rates over various loads and the data excluded due to startups, shutdowns, and malfunctions.

I certify that the information contained in this report is true, accurate, and complete.

	________________________________________________________
	

	Name
	

	________________________________________________________
	

	Title
	

	________________________________________________________
	__________________

	Signature
	Date


Tampa Electric Company, Bayside Power Station
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