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Re: Hardee Power Station PA 89-25-
Request for Modification of Certification

Dear Mr. Oven:
Hardee Power Partners Limited hereby requests a modification to the Site

Certification for the Hardee Power Station pursuant to the provisions of Section
403.516(1)(b), Florida Statutes. That certification was duly issued by the Sltmg

- Board pursuant to a Final Order entered on November 27, 1990. The purpose of

the requested modification is to allow.the- construction and operation of a
nominal 75 megawatt combustion turbine at the Hardee Power Station. * This ~
combustion turbine will be designated as Unit:2B."The unit that we propose to
install at the site 1s a General Electnc Model 7EA.

Concurrent with the request“”‘fdf
application for construction»?dﬁ-a-e
combustion turbine and relate
Department of Environmertal Pri
address the combustion -tutbine
modified accordingly. Weihavevat
the Conditions of Certiﬁcat,

HARDEE POWER PARTNERS, LTD. ' . (813) 228-1330°
P.O.BOX 111 TAMPA, FL 33601-0111 FAX (813) 228-13d8
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permitted for many similar units. We have determined that there will be no
change in the quality of the discharges from the cooling pond, either to the
surface or ground waters. There will be no increase in water use for cooling or
process water needs beyond the currently approved limits. The construction and
operation of this unit will comply with all other conditions of certification.

Enclosed with the request for modification is a check in the amount of $10,000
made payable to the Department as the appropriate modification fee pursuant to
Section 403.516, Florida Statutes, and Rule 62-17.293(1)(c)2, Florida
Administrative Code. Copies of this request for modification are being
distributed to all original parties to the certification process concurrent with this
submittal.

Please let me know if you have any questions or need additional information.

Sinceyely,

R.E. Ludwig
President

cc:  Scott Goorland, Office of General Gq'ﬁp”sgl"

All Parties of Record (list attached) “~ "

TAL-154398




EXHIBIT A

PROPOSED MODIFICATIONS OF CONDITIONS OF CERTIFICATION
HARDEE POWER STATION UNIT 2B
PA 89-25

Pursuant to Section 403.516(1)(b), Florida Statutes, Hardee Power Partners Limited is

proposing that the Conditions of Certification for the Hardee Power Station (HPS) be

modified as follows for the construction and operation of Unit 2B.

II. AIR
A. Emission Limitations for HPS Units 1A. iB, and 2A |
(ARMS Units 001, 002, and 003)
Conditions 1. through 20. — No Change
B.  Emission Limitations for HPS Unit 2B (ARMS Unit 004)
1

. Unless otherwise indicated in this permit, the construction and operation of the

.subject emission unit shall be in accordance with the capacities and specifications

stated in the application. The facility is subject to all applicable provisions of Chapter
403, F.S. and Florida Administrative Code Chapters 62-4, 62-17. 62-204, 62-210. 62-
212, 62-213, 62-214, 62-296, and 62-297; and the applicable requirements of the
Code of Federal Regulations Section 40, Parts 52, 60, 72, 73, and 75.

2. Issuance of this permit does not relieve the facility owner or operator from
compliance with any applicable federal, state, or local permitting requirements or
regulations. [Rule 62-210.300, F.A. C ]

3. This emission unit shall comply with all appllcable requirements of 40CFR60,
Subpart A. General Provisions including: _

' 40CFR60.7, Notification and Recordkeeping
e 40CFR60.8. Performance Tests
e 40CFR60.11, Compliance with Standards and Maintenance Requirements
¢ 40CFR60.12, Circumvention
e 40CFR60.13. Monitoring Requirements _
e 40CFR60.19, General Notification and Reporting requirements
4. ARMS Emissions Unit 004. Direct Power Generation, consisting of a nominal 75

megawatt simple cycle combustion turbine-electrical generator, shall comply w_ith all
applicable provisions of 40CFR60. Subpart GG, Standards of Performance for

Stationary Gas Turbines, adopted by reference in Rule 62-204.800(7)(b). F.A.C. The
Subpart GG requirement to correct test data to ISO conditions applies. However,
such correction is not used for compliance determinations with the BACT standard(s).
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‘ 5. _All notifications and reports required by the above specific conditions shall be
submitted to the Department of Environmental Protection (DEP) Southwest District. -

GENERAL OPERATION REQUIREMENTS

6. Fuels: Only pipeline-quality natural gas or maximum 0.05 percent sulfur fuel oil No.

2 or superior grade of distillate fuel oil shall be fired in this unit. [Applicant Request,
Rule 62-210.200, F.A.C. (Definitions - Potential Emissions)] {Note: The limitation of

this specific condition is more stringent than the NSPS sulfur dioxide limitation and
thus assures compliance with 40 CFR 60.333 and 60.334}

7. Combustion Turbine Capacity: The maximum heat input rates, based on the lower
heating value (LHV) of each fuel to each unit at ambient conditions of 59°F

temperature, 60% relative humidity, 100% load, and 14.7 psi pressure shall not

exceed 880 million Btu per hour (mmBtwhr) when firing natural gas, nor 950

mmBtu/hr when firing No. 2 or superior grade of di_stillate fuel oil. These maximum
heat input rates will vary depending upon ambient conditions and the combustion

turbine characteristics. Manufacturer’s curves corrected for site conditions or
equations for correction to other ambient conditions shall be provided to the DEP
within 45 days of completing the initial compliance testing. [Design, Rule 62-
210.200, F.A.C. (Definitions - Potential Emissions)] '

8. Unconfined Particulate Emissions: During the construction period, unconfined
particulate matter emissions shall be minimized by dust suppressing techniques such
. as covering and/or application of water or chemicals to the affected areas, as

necessary.

9. Plant Operation - Problems: If temporarily unable to comply with any of the
conditions of the permit due to breakdown of equipment or destruction by fire, wind
or other cause, the owner or operator shall notify the DEP Southwest District as soon
as possible, but at least within (1) working day, excluding weekends and holidays.
The notification shall include: pertinent information as to the cause of the problem;
the steps being taken to correct the problem and prevent future recurrence; and where
applicable, the owner’s intent toward reconstruction of destroyed facilities. Such
notification does not release the permittee from any liability for failure to comply
with the conditions of this permit and the regulations. [Rule 62-4.130, F.A.C.]

10. Operating Procedures: Operating' procedures shall include good operating practices

and proper training of all operators and supervisors. The good operating practices
shall meet the guidelines and procedures as established by the egquipment

manufacturers. All operators (including supervisors) of air pollution control devices
shall be properly trained in plant specific equipment. [Rule 62-4.070(3), F.A.C.]

11. Circumvention: The owner or operator shall not circumvent the air pollution control
equipment or allow the emission of air pollutants .without this equipment operating
properly. [Rules 62-210.650, F.A.C.]

12. Maximum allowable hours of operation for each unit are 8.760 hours per vear on

natural gas and 876 hours on fuel oil. [Applicant Request, Rule 62-210.200, F.A.C.,
. Definitions - Potential Emissions), 62-212.400, F.A.C., (BACT Determination '
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CONTROL TECHNOLOGY

13. Dry Low NOx (DLN) combustors shall be installed on the stationary combustion
turbine to comply with the NOx emissions limits while firing natural gas. [Design,
Rules 62-4.070 and 62-212.400, F.A.C. (BACT Determination)]

14. A water injection system shall be installed for use when firing No. 2 or superior grade
distillate fuel oil for control of NOx emissions. [Design, Rules 62-4.070 and 62-
212.400.F.A.C.]

15. The permittee shall design this unit to accommodate adequate testing and sampling
locations for compliance with the applicable emission limits listed in Specific

Conditions No. 18 through 22. [Rule 62-4.070 . Rule 62-204.800, F.A.C., and 40
CFR60.40a(b)]

16. The permittee shall provide manufacturer’s emissions performance versus load
diagrams for the DLN and wet injection systems prior to commencement of
operation. The DLN system shall each be tuned upon initial operation to optimize
emissions reductions and shall be maintained to minimize NOx emissions and CO

emissions. Operation of the DLN system in the diffusion-ﬁ—ﬁng mode shall be
minimized when firing natural gas. [Rule 62-4.070, and 62-210.650, F.A.C.]

EMISSION LIMITS AND STANDARDS

17. The following table is a summary of the BACT determination and is followed by the
applicable specific conditions. Values for NOx are corrected to 15 % O, on a dry
basis. These limits or their equivalent in terms of 1b/hr or NSPS units, as well as the
applicable averaging times, are followed by the applicable specific conditions [Rules
62-212.400, 62-204.800(7)(b) (Subpart GG), 62-210.200 (Definitions-Potential
Emissions) F.A.C.]

POLLUTANT CONTROL TECHNOLOGY PROPOSED BACT LIMIT
Pipeline-Quality Natural Gas .
PN{/PN{[()l VE Good Combustion 10 Percent QEaCIE!
2 ppmvd (Gas
vOC As Above 4 mvd (Fuel Qil
25 ppmvd (Gas)
co As Above 20 ppmvd (Fuel Oil)
Pipeline-Quality Natural Gas 2 pr S/100 ft’ (Gas)
SO, Low Sulfur Oil 0.05% S (Fuel Qil
. 9 ppmv (Gas)
NOx DLN, WI for F.O., limited fuel oil usage 42 ppmv (Fuel Oil) - 876 Hours/Year Max.

18. Nitrogen Oxides (NOx) Emissions:
e When NOx monitoring data is not available, substitution for missing data shall be
handled as required by Title IV (40 CFR 75) to calculate any specified average time.

e While firing Natural Gas: The emission rate of NOx in the exhaust gas shall not |

exceed 9 ppm @15% O, (at ISO conditions) on a 24 hr block average as measured by
the continuous emission monitoring system (CEMS). In addition, NOx emissions
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calculated as NO, (at ISO conditions) shall not exceed 32 Ib/hr and 9 ppm @15% O,
to be demonstrated by stack test. [Rule 62-212.400, F.A.C.]

. While firing Fuel oil: The concentration of NOx in the exhaust gas shall not exceed

42 ppmvd at 15% O, on the basis of a 3 hr average as measured by the continuous
emission monitoring system (CEMS). In addition, NOx emissions calculated as NO,
(at ISO conditions) shall not exceed 167 lb/hr and 42 ppm @15% O, to_be
demonstrated by stack test. [Rule 62-212.400, F.A.C.]

19. Carbon Monoxide ( CO) Emissions: The concentration of CO in the stack exhaust gas
(at ISO conditions) with the combustion turbine operating on natural gas shall exceed

neither 25 ppmvd nor 54 1b/hr and 20 ppmvd nor 43 1b/hr when operating on ﬂ;el oil
to be demonstrated by stack test using EPA Method 10. [Rule 62-212.400, F.A.C.]

20. Volatile Organic Compounds (VOC) Emissions: The concentration of VOC in the
stack exhaust gas (at ISO conditions) with the combustion turbine operating on
natural gas shall exceed neither 2 ppmvd nor 2 1b/hr and neither 4 ppm nor S lb/hr
while operating on 0il to be demonstrated by initial stack test using EPA Method 18,
25 or 25A. [Rule 62-212.400, F.A.C.]

21. Sulfur Dioxide (SO,) emissions: SO, emissions shall be limited by firing pipeline-
quality natural gas (sulfur content less than 20 grains per 100 standard cubic foot) or
by firing No. 2 ‘or superior grade distillate fuel oil with a maximum 0.05 percent
sulfur for 876 hours per year. Emissions of SO, shall not exceed 6 1b/hr (natural gas)
and 56 Ib/hr (fuel oil) as measured by applicable compliance methods described
below. [40CFR60 Subpart GG and Rules 62-4.070, 62-212.400, and 62-204.800(7),

F.AC]
22. Visible emissions (VE): VE emissions shall serve as a surrogate for PM/PM,o

emissions from the combustion turbine and shall not exceed 10 percent opacity.
[Rules 62-4.070, 62-212.400. and 62-204.800(7), F.A.C.]

EXCESS EMISSIONS

23. Excess emissions resulting from startup, shutdown, or malfunction shall be permitted
provided that best operational practices are adhered to and the duration of excess
emissions shall be minimized. Excess emissions occurrences shall in no case exceed
two hours in any 24-hour period for other reasons unless specifically authorized by
DEP for longer duration. Operation below 50% output shall be limited to 2 hours per
unit cycle (breaker closed to breaker open).

24. Excess emissions entirely or in part by poor maintenance, poor operation, or any
other equipment or process failure that may reasonably be prevented during startup,
shutdown or malfunction, shall be prohibited pursuant to Rule 62-210.700. F.A.C.
These emissions shall be included in the 24-hr average for NOx.

25.Excess Emissions Report: If excess emissions occur due to malfunction, the owner or

operator shall notify DEP’s Southwest District within (1) working day of: the nature,
extent, and duration of the excess emissions; the cause of the excess emissions: and
the actions taken to correct the problem. In addition, the Department may request a
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. written summary report of the incident. Following the NSPS format, 40 CFR 60.7

Subpart A, periods of startup, shutdown, malfunction, shall be monitored, recorded,

and reported as excess emissions when emission levels exceed the permitted

standards listed in Specific Condition No. 18 and 19. [Rules 62-4.130, 62-204.800,
62-210.700(6), F.A.C.. and 40 CFR 60.7 (1998 version)].

COMPLIANCE DETERMINATION

26. Compliance with the allowable emission limiting standards shéll be determined

within 60 days after achieving the maximum production rate, but not later than 180
days of initial operation of the unit, and annually thereafter as indicated in this permit,

by using the following reference methods as described in 40 CFR 60, Appendix A
(1997 version), and adopted by reference in Chapter 62-204.800, F.A.C.

27. Initial (I) performance tests (for both fuels) shall be performed while firing natural
gas as well as while firing oil. Initial tests shall also be conducted after any
modifications (and shake down period not to exceed 100 days after re-starting the
CT) of air pollution control equipment such a change of combustors. Annual (A)
compliance tests shall be performed during every federal fiscal year (October 1 -
September 30) pursuant to Rule 62-297.310(7), F.A.C.. on each unit as indicated.
The following reference methods shall be used. No other test methods may be used
for compliance testing unless prior DEP approval is received in writing.

e EPA Reference Method 9, “Visual Determination of the Opacity of Emissions
‘ from Stationary Sources” (I, A).

o EPA Reference Method 10, “Determination of Carbon Monoxide Emissions from
Stationary Sources” (I, A).

e EPA Reference Method 20, “Determination of Oxides of Nitrogen Oxide, Sulfur-
- Dioxide and Diluent Emissions from Stationary Gas Turbines.” Initial test only
for compliance with 40CFR60 Subpart GG and (I, A) short-term NOx BACT
limits (EPA reference Method 7E, “Determination of Nitrogen Oxides Emissions
from Stationary Sources” or RATA test data may be used to demonstrate
compliance for annual test requirements).

o EPA Reference Method 18, 25 and/or 25A, “Determination of Volatile Organic
Concentrations.” Initial test only.

28. Continuous compliance with the NOx emission limits: Continuous compliance with
the NOx emission limits shall be demonstrated with the CEM system based on the
applicable averaging time of 24-hr block average (DLN). Based on CEMS data, a
separate compliance determination is conducted at the end of each operating day and
a new average emission rate is calculated from the arithmetic average of all valid
hourly emission rates from the previous operating day. Valid hourly emission rates
shall not include periods of start up, shutdown, or malfunction unless prohibited by
62-210.700 F.A.C. A valid hourly emission rate shall be calculated for each hour in
which at least two NOx concentrations are obtained at least 15 minutes apart. [Rules
‘ 62-4.070 F.A.C., 62-210.700, F.A.C., 40 CFR 75 and BACT]
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29.

Compliance with the SO, and PM/PM;o_emission limits: Not withstanding the

30.

requirements of Rule 62-2_97.340= F.A.C._, the use of pipeline-quality natural gas, is

the method for determining compliance for SO, and PM,o. For the purposes of
demonstrating compliance with the 40 CFR 60.333 SO, standard, ASTM methods

D4084-82 or D3246-81 (or equivalent) for sulfur content of gaseous fuel shall be

utilized in accordance with the EPA-approved custom fuel monitoring schedule or
natural gas supplier data may be submitted or the natural gas sulfur content
referenced in 40 CFR 75 Appendix D may be utilized. However, the applicant is
responsible for ensuring that the procedures in 40 CFR60.335 or 40 CFR75 are used
when determination of fuel sulfur content is made. 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 pursuant to 40 CFR 60.335(e) (1998 version).

Compliance with CO emission limit: An initial test for CO shall be conducted

31.

concurrently with the initial NOx test, as required. The initial NOx and CO test

results shall be the average of three valid one-hour runs. Annual compliance testing
for CO may be conducted at less than capacity when compliance testing is conducted
concurrent with the annual RATA testing for the NOx CEMS required pursuant to 40
CFR 75

Compliance with the VOC emission limit: An initial test is required to demonstrate

32.

compliance with the VOC emission limit. Thereafter, the CO emission limit and
periodic tuning data will be emploved as surrogate and no annual testing is required. _

Testing procedures: Testing of emissions shall be conducted with the combustion

33.

turbine operating at permitted capacity. Permitted capacity is defined as 90-100
percent of the maximum heat input rate allowed by the permit, corrected for the
average ambient air temperature during the test (with 100 percent represented by a
curve depicting_heat input vs. ambient temperature). If it is impracticable to test at
permitted capacity, the source may be tested at less than permitted capacity. In this
case, subsequent operation is limited by adjusting the entire heat input vs. ambient
temperature curve downward by an increment equal to the difference between the
maximum permitted heat input (corrected for ambient temperature) and 110 percent
of the value reached during the test until a new test is conducted. Once the unit is so
limited, operation at higher capacities is allowed for no more than 15 consecutive
days for the purposes of additional compliance testing to regain the permitted
capacity. Procedures for these tests shall meet all applicable requirements (i.e.,
testing time frequency, minimum compliance duration, etc.) of Chapters 62-204 and
62-297. F.A.C.

Test Notification: The DEP’s Southwest District shall be notified, in writing. at least

34.

30 _days prior_to the initial performance tests and at least 15 days before annual
compliance test(s).

Special Compliance Tests: The DEP may request a special compliance test pursuant

to Rule 62-297.310(7). F.A.C., when, after investigation (such as complaints,

increased visible emissions, or questionable maintenance of control equipment), there
is reason to believe that any applicable emission standard is being violated.
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35.

Test Results: Compliance test results shall be submitted to the DEP’s Southwest

36.

District no later than 45 days after completion of the last test run. [Rule 62-
297.310(8). F.A.C.].

NOTIFICATION, REPORTING, AND RECORDKEEPING

Records: All measurements, records, and other data required to be maintained by HPP

37.

shall be recorded in a permanent form and retained for at least five (5) vears
following the date on which such measurements, records, or data are recorded. These

records shall be made available to DEP representatives upon request.
Compliance Test Reports: A test report indicating the results of the required

38.

compliance tests shall be filed as per Condition No. 35 above. The test report shall
provide sufficient detail on the tested emission unit and the procedures used to allow
the Department to determine if the test was properly conducted and if the test results
were properly computed. At a minimum, the test report shall provide the applicable
information listed in Rule 62-297.310(8), F.A.C.

MONITORING REQUIREMENTS

Continuous Monitoring System: The permittee shall install, calibrate, maintain, and

39.

operate a continuous emission monitor in the stack to measure and record the nitrogen
oxides emissions from this unit. Periods when NOx emissions (ppmvd @ 15%
oxygen) are above the BACT standards, listed in Specific Condition No 18, shall be
reported to the DEP Southwest District within one working day (verbally) followed
up by a written explanation not later than three (3) working days (alternatively by
facsimile within one working day). [Rules 62-204.800, 62-210.700, 62-4.130, 62-
4.160(8). F.A.C and 40 CFR 60.7 (1998 version)].

CEMS for reporting excess emissions: Subject to EPA approval, the NOx CEMS

40.

shall be used in lieu of the requirement for reporting excess emissions in accordance
with 40 CFR 60.334(c)(1), Subpart GG (1997 version). Upon request from DEP, the
CEMS emission rates for NOx on the CT shall be corrected to ISO conditions to
demonstrate compliance with the NOx standard established in 40 CFR 60.332.

41.

CEMS in lieu of Water to Fuel Ratio: Subject to EPA approval, the NOx CEMS shall
be used in lieu of the water/fuel monitoring system for reporting excess emissions in
accordance with 40 CFR 60.334(c)(1), Subpart GG (1997 version). The calibration
of the water/fuel monitoring device required in 40 CFR 60.335 (c)(2) (1997 version)
will be replaced by the 40 CFR 75 certification tests of the NOx CEMS. Upon request
from DEP, the CEMS emission rates for NOx on this Unit shall be corrected to ISO
conditions to demonstrate compliance with the NOx standard established in 40 CFR
60.332.

Continuous Monitoring System Reports: The monitoring devices shall comply with

the certification and quality assurance, and any other applicable requirements of Rule
62-297.520, F.A.C., 40 CFR 60.13. including certification of each device in
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accordance with 40 CFR 60, Appendix B, Performance Specifications and 40 CFR
60.7(a)(5) or 40 CFR Part 75. Quality assurance procedures must conform to all
applicable sections of 40 CFR 60, Appendix F or 40CFR75. The monitoring plan,
consisting of data on CEM equipment specifications, manufacturer, type, calibration

and maintenance needs, and its proposed location shall be provided to the DEP
Emissions Monitoring Section Administrator and EPA for review no later than 45

days prior to the first scheduled certification test pursuant to 40 CFR 75.62.

42. Natural Gas Monitoring Schedule: A custom fuel monitoring schedule pursuant to 40

43.

CFR 75 Appendix D for natural gas may be used in lieu of the daily sampling
requirements of 40 CFR 60.334 (b)(2) provided the following requirements are met:

o The permittee shall apply for an Acid Rain permit within the deadlines spéciﬁed
in 40 CFR 72.30.

e The permittee shall submit a monitoring plan, certified by signature of the

Designated Representative, that commits to using a primary fuel of pipeline-

uality supplied natural gas (sulfur content less than 20 gr/100 scf pursuant to 40
CFR 75.11(d)(2)). : ,

e The unit shall be monitored for SO, emissions using methods consistent with the
requirements of 40 CFR 75 and certified by the USEPA.

This custom fuel monitoring schedule will only be valid when pipeline-quality natural

gas is used as a primary fuel. Ifthe primary fuel for these units is changed to a higher
sulfur fuel, SO, emissions must be accounted for as required pursuant to 40 CFR

75.11(d).

Fuel Oil Monitoring Schedule: The following moniforing schedule for No. 2 or

superior grade fuel oil shall be followed: For all bulk shipments of No. 2 fuel oil
received at this facility, an analysis which reports the sulfur content and nitrogen
content of the fuel shall be provided by the fuel vendor. The analysis shall also
specify the methods by which the analyses were conducted and shall comply with the
requirements of 40 CFR 60.335(d).

44. Determination of Process Variables:

e The permittee shall operate and maintain equipment and/or instruments necessary
to determine process variables, such as process weight input or heat input, when
such data is needed in conjunction with emissions data to determine the
compliance of the emissions unit with applicable emission limiting standards.

e Equipment and/or instruments used to directly or indirectly determine such
process variables, including devices such as belt scales, weigh hoppers, flow
meters, and tank scales, shall be calibrated and adjusted to indicate the true value
of the parameter being measured with sufficient accuracy to allow the applicable

process variable to be determined within 10% of its true value [Rule 62-
297.310(5), F.A.C] '
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1.0 INTRODUCTION AND SUMMARY

1.1 INTRODUCTION

Hardee Power Partners, Limited (HPP) is planning to construct and operate an additional
B simple-cycle combustion turbine generator (CTG) at the existiné Hardee Power Station.
' The Hafdee Powef Station is located approximately 9 miles northwest of the City of
Wauchula in Hardee County, Florida. The existing Hardee Power Station is comprised of
a combmcd-cycle unit consisting of two Gcneral Electric (GE) 7EA CTGs (CT 1A and
- CT1B), one simple-cycle GE 7EA CTG (CT2A), fuel oil storage, and anclllary support
equipment. The combined-cycle CTG module includes one unfired heat recovery steam
- generator (HRSG) for each CTG and one common steam turbine (ST). The existing
-Hardec Power Station. has a nominal electric generating capacity of 295 mcgawatts_

MW).

The Hardee Power Station Combustion Turbine Project (Project) will consist of one
norriinel 75 MW, simple-cycle CTG (C"I?B) fired prirﬁarily with pipeline quality natural
gas Low-sulfur distillate fuel oil will serve as a back-up fuel source. The new simple-
cycle CTG will operate at annual capacity factors up to 100 and 10 percent for natural gas
and oil firing, respectlvely The proposed, addltlonal sunple cycle CTG i is being llcensed :
under the Flonda Electrical Power Plant Sltmg Act. '

Operation of the .proposed project will result in airborne emissions. Therefore, a permi"c ‘iS'
required prior to the beginning of facility construction, per Rule 62-212.300(1)(a), Flor-
ida Administrative Code (F.A.C.). This.report, including the reqhired permit application

forms and supporting documehtation included in the aﬂacﬁments, constitutes HPP’s ap-

plication for authorization to commence c_onsltruction in accordance with the Florida De-
partment of Environmental Protection (FDEP) permitting rules contained in Chapter’
62-212, et. seq., F.A.C. |

The Project will be located in an attainment area and will have potential emissions of a
regulated pollutant in excess of 100 tons per year (tpy). The Project qualifies as a major |

modification to an existing major source and is subject to the prevention of significant
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deterioration (PSD) New source review (NSR) requlrements of Section 62-212.400,
F.A.C Therefore this report and application are also submitted to satlsfy the permitting - f
requirements contained in FDEP PSD Section 62-212.400, F AC.

Thié report is organized as follows: _ _
o Section .1.2 provides an overview and summary of the key regulafory deter-
" minations. B | ' | | '

o Section 2.0 describes the proposed facility and associated air emissions.

e  Section 3.0 describes national and state air quality s’tan'da;rds" and 'diecusses' _
applicability of NSR procedures to the proposed project '

e SCCthI’l 4.0 descr1bes the PSD NSR review procedures

. Section 5.0 prov1des an ana1y51s ‘of best avallable control technology
(BACT).

. Sections 6.0 (Drspersmn Modelmg Methodology) and 7.0 (D1spers1on Mod-
eling Results) address ambient air quality impacts. o

. Section 8.0 dlscusses current ambient air quality in the vicinity of the Proj-
ect and preconstruction ambient air quality monitoring. |

e  Section 9.0 addresses other potential air quality impact_analyses_.

o Section 10.0 lists the references used in preparing the report.

Attachments A through D provide the FDEP Applieation for Air Permit—Title V Source,
CTG vendor emissions data, control system vendor quote, and emission rate calculations,
respectively. All dispersion modeling input files for the ambient impact analysis are pro-

vided in diskette format in Attachment E.

1.2 SUMMARY | . |

~ The Project will consist of one nominal 75-MW, simple-cycle GE PG7121 (7EA) CTG. |
The _CTG will be fired With pipeline-quality natural gas containing no more"thah 2.0
grains of total sulfur per one hundred standard cubic feet (gr S/100 set)‘._ Low sulfur
(containing no more than 0.05 weight percent sulfur [wt%S]) will seﬁe as.a hack-up_fuel '

source.
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~ The planned construction start date for the Project is November 1999. The projected date
_for the facility to begm commercial operation is May 2000, followmg initial equlpment-

- start-up and completion of required performance testing

Based on an evaluation of anticipated worst-case annual operating scenarios, the Project
- will have the potential to emit 199 tpy of nitrogen oxides (NOy), 232 tpy of carbon mon- _
oxide- (CO), 24 tpy of particulate- matter/particulate ‘matter less than or equal .to
10 micrometers aerodynamic diameter (PM/PMg), 44 tpy of sulftlr'dioxide (SO,), and
9 tpy of volatile organic compounds (VOCs). Regarding noncriteria pollutants, the Proj- -
ect will potentially emit 5 .tpy of sulfuric acid (H,SO4) mist and trace amounts of heavy
metals and organic compounds associated with distillate fuel oil com‘oustion Based on
" these annual emission rate potent1als NOx, CO, PMIO, and SO, emissions are sub]ect to.

| PSD review.

As presented in this report, the analyses required for thls permit applicat1on resulted in
the followmg conclusions: _ )

e The use of good combustion practices and clean fuels is con51dered to be
BACT for PM;q. The CTG will utilize the latest burner technologies to -
maximize combustion efﬁciency and minimize PMim emission rates and w111
be ﬁred with p1pe11ne qual1ty natural gas and low-sulfur low-ash distillate
fuel oil. 7 '

. Advanced burner design and good operating'. practices to minimize' incom--
‘plete combustion are proposed as CO BACT for the CTG. At baseload'op- :
eration during natural gas and distillate fuel oil firing, the CTG CO exhaust
concentrations are projected to be 25 and 20 parts per million by dry volume
dry (ppmvd); respectively. These concentrations are consistent with prior
FDEP BACT determinations-for CTGs. Cost _effectiveness of a CO oxida4 ‘
tion catalyst control system was determined to be $1,551 per ton of CO. Be-
cause this cost exceeds values previously determined by FDEP to be costef-
fective, installation of a CO oxidation'catalyst'control system is conSidered B

to be economically unreasonable.
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BACT for SO, will be achieved through the use of low—sulfur, pipeiine- :
quality natural gas andldistillate fuel oil containing no more than 0.05 Wt%sS. |
Dry low-NOy (DLN) burner technology is proposed as BACT for NOy for
the Project CTG during natural gas firing. For all normal operating loads, the
' CTG NOy exhaust concentration will not exceed 9.0 ppmvd corrected to 15
percent oxygen (O;). This concentration is cons1stent w1th pnor FDEP
BACT determinations for s1mp1e cycle CTGs. Cost effectiveness ofa selec-*
tive catalytic reduction (SCR) control system was determined to be $10,189
per ton of NOy. Because this cost exceeds values previOusly deterrnined by
FDEP.to be cost effective, installation of an SCR control system is consid-
ered to be economically un_reasonable. During distillate fuel oil firing, wet - |
injection will be 'employed to reduce the CTG NO, exhaust concentration to
42 ppmvd, corrected to 15 percent O,. |
The PI‘O_]eCt is prOJected to emit NO,, CO, PMjq, and SO; in greater than
significant amounts. The ambient impact analysis demonstrates that Project |
impacts will be below the PSD de minimis monitoring signiﬁcance levels for
these pollutants. Accordingly, the Project qualifies -fcr_ ‘the  Sec-
ticn 62-212.400, Table 212.400-3, F.A.C., exemption from PSD pre_con-
struction arnbient air quality monitoring requirements for all PSD ‘p_ollutants.
The ambient impact analysis demonstrates that Project impacts for the pcl-'
lutants emitted in significant amounts will be below the PSD significant im-
pact levels defined in Rule 62-210.200(260), F.A.C. Accordingiy, a multi-
'source interactive -assessment of national ambient air quality - standards
(NAAQS) attainment and PSD Class I and II increment consumption was
not requlred
Based on refined dlspersmn modeling, the PI‘O_]eCt will not cause nor con-
tribute to a violation of any NAAQS, Florida ambient air quahty standards’
(AAQS), or PSD 1ncrement for Class I or Class II areas. |
The ambient 1mpact analysrs also derhonstrates that Project 1mpacts will be
well below levels that are detrimental to soils and vegetation and er not

impair visibility.
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2.0 DESCRIPTION OF THE PROPOSED FACILITY

2.1 PROJECT DESCRIPTION, AREA MAP, AND PLOT PLAN
The proposed new, simple -cycle CTG will be located at the existirlg HPP Hardee Power

Station. The Hardee Power Station ‘is situated approximately 9 miles northwest . of
' Wauchula in northwestem Hardee County, Florida. Figure 2-1 prov1des portions of a U.S.
Geological Survey (USGS) topographical map showing the Hardee Power Statlon_,s1te

location, property boundaries, and nearby prominent geographical features.

The proposed Project consists of one, simple-cycle GE PG7121 (7EA) CTG capable of
producing a nominal 75 MW of electricity. The CTG will be fired primarily with pipeline

“quality natural gas. Low-sulfur distillate fuel oil will serve as a back-up fuel source.

The new simple-cycle CTG will operate at annual capacity factors up to .100 and 10 percent
for natural gas and oil firing, respeotively. At baseload operation, these annual capacity
factor§ are equivalent to 8,760 and 876 hours per year (hr/yr) for natural gas and oil firing,
re'spectively. Annual CTG operating hours for oil firing will increase with lower load op-
cerations. The CTG will normally operate between 65- and 100-percent load and between
50- and IOO-percent load for natural gas and oil ﬁrmg, respectively '

Combustion of natural gas and distillate fuel oil in tho CTG will result in emissions of
PM/PM,,, SO;, NO,, CO, VOCs, and HZS_O4 mist. Emission control systems proposod'
for the simple-cycle CTG include the use of DLN combustors (natural gas firing) and
wai_er injection (distillare fuel oil firing) for control of NOy; good combustion practices.
for abatement of CO and VOCs; and use of clean, low-sulfur, low-ash natural gas and
distillate fuel oil to minimize PM/PMl'o, SO,, and H,SO4 mist emissions.

A site plan showing the existing CTGs, major process équipment and structures, and the - |
new CTG emission point is provided in Figure 2-2. Primary access to the Hardee Power
Station is from County Road 663 on the east side of the site. The Hardee Power Statlon_

entrance has security to control site access.
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2.2 PROCESS DESCRIPTION AND PROCESS FLOW DIAGRAM -
The proposed Project will include one nommal 75-MW 51mple -cycle CTG. Flgure 2-3

presents a process flow diagram of the Project.

CTGs are heat engines that convert latent fuel energy into work using cornpressed hot gas
as the working medium. CTGs deliver mechanical output by means of a rotating shaft
used to drive an electrical generator, thereby converting a portion of the engine’s me-
chanical output. to electrical energy. Ambient air is first filtered and then compre'ssed, by
the CTG compressor. The CTG compressor increases the pressure of the combustion air. :
sfream and also raises its temperature. The compressed .combustion air is ’then.'combined
with natural gas fuel or distillate fuel oil and burned in the CTG’s high-pressure com-
bustors to produce hot exhausr gases. ‘These high-pressure, hot'gaSes next expand and
~ turn the CTG’ s turblne to produce rotary shaft power, wh1ch is used to dr1ve an electr1c

- generator as well as the CTG combustion air compressor.

Normal operation is expected to consiSt of the CTG operating at baseload. 'Altema_te op-
erating modes include reduced load (i.e., between 50 and 100 percent of baseload) opera-
tion depend1ng on power demands. As noted previously, the simple-cycle CTG may op- '

‘erate at annual capacity factors up to 100 and 10 percent for natural gas and oil ﬁnng, re-

spectively.

Rule 6_2-21(_).700(1), F.A.C., allows for excess emissions due to start-up, _Shut-down, or -
malfunction for no more than 2 hours in any 24-hour period unless speciﬁcally author- |
ized by FDEP for a longer duration. Because CTG warm and cold start periodé will last |
for 180 and 240 minutes, respectively, excess emissions for up to 4 hours in any 24-hou_r B
period are requested for the new simple-cycle CTG..CTG start-up/shut-down is defined
as that period .of-time from initiation of CTG firing until the unit reaches steady-stéte load
operation. Steady-state operation is reached ‘when fhe CTG reaches minimum load (e.g.,
50-percent load). A warm start is defined as a _start-up that oceurs when the CTG has.
“been down for more than 2 hours and less than or equal to 48 hours. A cold sfart’is de-

fined as a start-up that occurs when the CTG has been doWn for more than 48 hours..
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The CTG will utilize DLN combustion technology and water injection to control NO, éir-A
emissions. The use of low-sulfur natural gas and distillate fuel oil in the CTG will mini-
mize PM/PM;, SO,, and H,SO,4 mist air emissions. High efficiency combustion practices

will be employed to control CO and VOC emissions.

23 EMISSION AND STACK PARAMETERS

Tables 2-1 and 2-2 provide maximum hourly criteria polluté._nt CTG einissio_n rates for
natural gas and distillate fuel oil firing, respectively. Max:imum hourly HQSO; mist emis-
sion rates for natural gas and distillaté_fuel oil firing are summarized in Table 2-3. Maxi-
mum houriy noncriteria pollutant rates for natural gas and distillate fuel oil firing are pro-
vided in Tables 2-4 and 2-5, respectiv.c.ly. The hjghést hourly emission 'rateév for each
pollutant are prescribed, taking into account load and ambient temperature to dévelop' '
maximum hourly emissibn estimates for each CTG. Noncriteria pollutants consist‘-pri-u
- marily of tracé émounts of organic and inorganic compounds associated with t'hé.. com-

bustion of distillate fuel oil.

Maximum houﬂy emission rates for all pollutants, in units of pounds pér hour (Ib/hr), are
projected to occur for CTG operations at low ambient ‘temperatu‘re (i-e., 32 degrees Fahr-
- enheit [°F]), baseload, and fuel oil firing. Thé bases for these emission rates 'arev peridéd '
: in_Attachment D. | | o

Table 2-6 presents projected maximum annualized criteria and noncriteria emissions fof 3
the Project. The maximum annualizéd rates were consérvati'vely' estimated assuming |
baseload operationA for 7,884 hr/yr (natural gas firing), baseload operation for 876 hr/yr.
(fuel oil firing), and an ambient temperature of 59°F. | o

Stack paramefers for simple-cycle CTG CT2B are provided in Tables 2-7 and 2-8 for
natural gas and distillate fuel oil firing, respectively. |
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Table 2-1. Maxi;hum Criteria Pollutant Emission Rates for Three Unit Loads and Three Témperatures—Namral Gas

Unit Ambient : T _ »

Load Temperature PM/PM,* SO, A ' NO, co . voC Lead

(%) (°F) Ib/hr g/s  Ib/hr g/s Ib/hr gs Dbhr g Ib/hr g/s Ib/mr - g/s

100 32 50 063 5.7 072 350 441 570 _ 7.8 20 . 038  Neg.  Neg
59 50 0.63 53 067 320 403 540  6.80 18 035 Neg.  Neg
95 50 063 48 . 060 290 365 490  6.17 1.8 033  Neg.  Neg.

75 32 50 063 46 058 280 353 450 567 1.6  0.030 Neg  Neg
59 50 063 43. 054 260 328 420 529 14- 028  Neg.  Neg
95 50 0.3 4.0 050 240 302 390 . 491 14 028  Neg.  Neg.

65 32 5.0 0.63 42 - 053 250 . 315 400 504 14 025 Neg.  Neg.
59 . 5.0 063 40 050 240 302 390 491 20 023  Neg.  Neg.
95 50 063 37 046 220 277 360 454 12 023  Neg.  Neg

Note: Negv. =negligibfe
*Excludes H,SO, mist.

Sources: GE, 1999
" ECT, 1999.

Y:\GDP-99\HPP\ACPHTB.DOC.1—061699



8-C

Table 2-2. Maximum Criteria Pollutant Emission Rates for Three Unit Loads and Three Temperatures—Distillate Fuel Oil =

_ Unit © Ambient _ :
Load - Temperature PM/PM,* SO, . NO, CcO VOC Lead.
. (%) - CF) Ib/hr g/s  Ib/r g/s IbMhr g/s  Ib/r g/s Ib/hr g/s Ib/r g/s
100 32 100 126 559 - 704 1790 2255 460 580 50 063 0059  0.008
' 59 10,0 ~ 126 519  6.54 167.0 21.04 43.0 5.42 4.5 0.57 0.055 0._007
95 10.0 1.26 463 584 149.0 18.77 390 491 4.5 0.57 0.049 0.006
75 32 10.0 126 -~ 451 568 1430 1802 350 441 40 050  0.048  0.006
59 : 10.0 1.26 422 5.32 '_ 134.0 16.88 34.0 428 - 35 0.44 0.045 0.006
95 _ 10.0 1.26 38.1 480 121.0 15.25 31.0 391 3.5 0.44 0.040 0.005 -
50 _ 32 10.0 - 1.26 35.8 452 1130 14.24 29.0 3.65 3.0 038  0.038 0.005
59 100 . 1.26 © 336 4.23 106.0 13.36 28.0 3.53 35 0.38 0.036 0.005
95 10.0 126 -~ 305 3.84 96.0 . 12.10 26.0 3.28 3.0 . 0.38 0.032  0.004

*Excludes H,SO, mist.

Sources: GE, 1999.
ECT, 1999.
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. ' | Table 2-3. -Maximum H,SO,; Mist Pollutarit Emission Rates for Three Loads and Three '

Ambient Temperatures
Ambient Natural Gas ' - . Distiilate Fuel Oil
Unit Load Temperature H>SO4 mist . H,>SO4 mist -
(%) " (°F). ohr /s To/ir o/s
100 Y 0.66 0.083 6.42 0.081°
- 59 061 0.077 5.96 0.751 -
| 95 0.55 0.069 532 10,670
75 32 053 0.066 518  0.653
: 59 0.50 0.062 . 485 0.611
95 045 0057 437 0.551 .
65 Y 049 0061
| 59 046 0.058
95 - 042 0.053
. 50 32 S 4.12 0.519
.- - | , 59 o 386 - 0486
. - 95 S 3.50 0.441
Sources: - GE, 1999,
- ECT, 1999.
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Table 2-4. Maximum Noncriteria Pollutant Emission Rates for 100 Percent and Three Temperatures—Natural Gas.

Unit  Ambient

Cobalt

Load Temp. Arsenic Benzene Beryllium Cadmium Chromium VI
(%) (°F) To/hr g/s 1b/hr g/s Ib/hr g/s Ib/hr g/s Ib/hr /s Ib/hr g/s
100 32 2.00E-04 2.52E-05 2.10E-03  2.65E-04 120E-05 1.51E-06 . 1.10E-03 1.39E-04 140E-03 1.76E-04  8.38E-05 1.06E-05
59 1.86E-04  2.34E-05  195E-03  246E-04 1.11E-05 1.40E-06 1.02E-03  1.29E-04 ~ 1.30E-03  1.64E-04  7.80E-05 9.83E-06
95 1.68E-04  2.12E-05 ~ 1.76E-03  2.22E-04 1.01E-05 1.27E-06  9.21E-04 1.16E-04  1.17E-03. 1.47E-04  7.04E-05 8.87E-06
Unit Ambient :
Load Temp. Dichlorobenzene Formaldehyde Lead Manganese Mercury Naphthalene
% (P Ibhr - gfs 1b/hr g/s 1b/hr g/s 1b/hr g/s 1b/hr g/s Ib/hr g/s
100 - 32 120E-03 ' 1.51E-04 748E-02  942E-03 499E-04  6.29E-05 ~ 3.79E-04 4.78E-05  2.59E-04  3.26E-05 6.09E-04 7.67E-~05
59 1.11E-03 1.40E-04 6.97E-02  8.78E-03  4.65E-04  5.86E-05 3.53E-04 4.45E-05 2.42E-04 3.05E-05 5.67E-04  7.14E-05
95 . 1.01E-03 1.27E-04 6.28E-02  791E-03  4.19E-04  528E-05 3.18E-04 4.01E-05 2.18E-04  2.75E-05 5.11E-04 6.44E-05
~ Unit Ambient
Load ~ Temp. Nickel Selenium Toluene
(%) (°F) Ib/hr g/s Ib/hr -~ gfs Ib/hr g/s
100 32 2.10E-03  2.65E-04 2.39E-05 3.01E-06 3.39E-03  4.27E-04
59 1.95E-03 246E-04 - 2.23E-05 281E-06 3.16E-03  3.98E-04
95 1.76E-03 220E-04  2.01E-05

2.53E-06

2.85E-03  3.59E-04

Source: ECT, 1999..
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Table 2-5. Maximum ancriteria Pollutant Emission Rates for 100 Percent Load and Three Tempefafures—Disti]]ate Fuel Oil -

Unit Ambient

Load Temp. Arsenic _ Beryllium Cadmium Chromium " Cobalt Lead
(%)  (°F) Ib/hr g " Ib/hr g/s Ib/hr /s Ib/hr g/s 1b/hr g/s 1b/hr g/s
100 32 5.01E-03- = 6.31E-04 3.37E-04  4.25E-05 4.29E-03 541E-04 4.80E-02 6.05E-03 9.30E-03 1.17E-03  '5.93E-02 7.47E-03
59 4.65E-03 5.86E-04 3.13E-04  3.94E-05 3.99E-03 5.03E-04 4.46E-02 5.62E-03 8.64E-03  1.09E-03 5.51E-02 6.94E-03
- 95 4.15E-03 . '5.23E-04 2.80E-04  3.53E-05 3.56E-03 4.49E-04 398E-02  5.01E-03 " 771E-03  9.71E-04  4.92E-02 6.20E-03
Unit Ambient : :
Load Temp. Manganese Mercury ‘Nickel - Phosphorus Selenium
(%) (°F) Ib/hr - g/s Ib/hr g/s To/hr g/s Ib/hr ~ gfs Iblhr /s
100 32 | 3.48E-01  4.38E-02 - 9.30E-04 . 1.17E-04  123E-00  1.55E-01 3.07E-01  3.87E-02- 5.42E-03  6.83E-04
59 3.23E-01 4.07E-02 8.64E-04 -1.09E-04  1.14E-00  1.44E-01 2.85E-01 3.59E-02 5.03E-03 6.34E-04
95 2.88E-01 3.63E-02 1.02E-00 1_.29E-0 1 3.20E-02

7.71E-04 . 9.71E-05

2.54E-01

"~ 4.49E-03  5.66E-04

Source: ECT, 1999.

Y:\GDP-99\IiPP\ACPﬁTB.DOC.4——061 699 .



" Table 2-6. Maximum Annualized Emission Rates (tpy)-

Simple-Cycle CTG

ECT, 1999.

2-12

Pollutant (CT2B)
- NOy 199
- CO 232
PM/PM,o* 24
SO, 44
VOC 9
H,SO,4 mist . 5
~ Arsenic - 2.85E-03
Benzene 8.52E-03
" Beryllium - 1.86E-04.
Cadmium 6.22E-03
Chromium 1.95E-02
Chromium VI 5.70E-03
- Cobalt . 4.13E-03
Dichlorobenzene 4.88E-03
Formaldehyde 3.05E-01
Lead 2.62E-02
Manganese 1.43E-01
~ Mercury 1.44E-03
Naphthalene 2.48E-03
Nickel 5.08E-01
Phosphorus 1.25E-01
Selenium 2.30E-03
Toluene 1.38E-02 -
*Excludes H,SO4 mist.
‘Sources: HPP, 1999.
GE, 1999.
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Table 2-7. Stack Parameters for Three Unit Loads and Three Ambient Temperatures—Natural Gas

Ambient Stack Exit Stack Exit :

" Unit Load Temperature . Stack Height Temperature Velocity Stack Diameter
(%) (°F) ft meters °F K ft/sec m/sec ft. meters
100 3R A 85 259 - 981 800 ' 149.7 45.6 14.8 4.50

59 85 259 999 - 810 142.8 S 435 14.8 4.50

95 8 25.9 1,023 824 133.5 40.7 14.8 4.50

75 : 32 85 259 1,021 823 120.4 36.7 14.8 4.50
59 | 85 259 1,047 837 116.3 35.5 14.8 4.50

95 - 85 259 1,087 - 859 - 1104 336 14.8 . - 4.50

65 32 85 259 1,048 838 112.4 343 14.8 450
59 85 259 1,075 853 108.8 1332 14.8 4.50

95 1,100 866 103.7 31.6 14.8 4.50

85

259

Note: =~ K =Kelvin.
ft/sec = foot per second.
m/sec = meter per second.

Sources: GE, 1999.
 ECT, 1999.

1 Equivaient diameter; stack is rectangular 9 ft x 19 ft.
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‘Table 2-8. Stack Parameters for Three Unit Loads and Three Ambient T_emperafures—Distillate Fuel Oil

Ambient - - Stack Exit ' Stack Exit

UnitLoad. ~ Temperature Stack Height _ Temperature Velocity Stack Diameter!

(%) (°F) : ft meters °F K f/'sec - m/sec ft meters
100 | 2 85 259 - 915 797 1519 463 14.8 450

’ 59 85 259 994 808 144.9 442 14.8 4.50

95 85 . 259 1,019 821 134.2 409 148 4.50

75 - 32 8 - 259 11,056 842 1218 371 148 4.50

| 59 85 259 1,066 848 . 1175 - 358 14.8 4.50

95 - 85 25.9 1,082 856 . 111.4 339 - 148 4.50

50 32 85 259 1,100 . 866 . 101.6  31.0 148 450

59 8 259 1,100 - 866 98.7 30.1 14.8 450

95 85 259 1,100 866 946 288 - 148 450

1 Equivalent diameter; stack is rectangular 9 ft x 19 ft.

| Sources: .GE, 1999,
ECT, 1999.
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3.0 AIR QUALITY STANDARDS AND NEW
SOURCE REVIEW APPLICABILITY

3.1 NATIONAL AND STATE AAQS
As a result of the 1977 Clean Air Act (CAA) Atnendments, the U.S. Environmental Pro-

tection Agency (EPA) has enacted primary and secondary NAAQS for six air pollutants

| (40 CFR 50). Primary NAAQS are intended to protect the public health, and secbndary
NAAQS are intended to protect the puinc ‘welfare from any known or anticipated -ad-
verse effects associated with the presence of pollutants in the ambient air. Florida has
also adopted AAQS; reference Section.62-204.240, F.A.C. Table 3-1 presents the current’
national and Florida AAQS. |

_ "Areas of the. country in s/iolation of AAQS are designated as nonattainment areas, and
new sources to be located in or near these areas may be subject to more stringent air per-
mitting requiretnents. The Hardee Power Station is located in Hardee County .approxi-'
mately 14.5 km northwest of Wauéhula. Hardee County is presently designated in 40
CFR §81.310 as better than national standards (for total suspended particulates [TSPs]
and SO,), unclassifiable/attainment (for CO), unclassifiable or better than national stan-
dards (for nitrogen dioxide [NO,]), and not designated (for lead). 40 CFR §81.310 also
indicates that the 1-hour ozdne standard is not applicable 'Hardee County ‘is désignated :
attainment (for ozone, SOz, CO, and NOz) ‘and unclass1fiable (for PM,;¢ and lead) by Sec-
tion 62-204. 340, F.A.C. - '

32 NONATTAINMENT NSR APPLICABILITY

The Project will be located in Hardee County. As noted above, Hardee County is pres-
ently des1gnat¢d as ¢1ther better than national standards or unclassxfiable/attamment for B
all criteria pollutants. Accordingly, the Project is not subject to the nonattainment NSR ;

requirements of Section 62-212.500, F.A.C.
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otherw1se stated)

- Table 3-1. National and Florida Air Quality Standards (mlcrograms per cubic meter [pg/m ] unless

National Standards

"Pollutant Averaging Florida
(units) - Periods Primary Secondary Standards
SO, 3-hour! 0.5 0.5
(ppmv) 24-hour' 0.14 01

_ Annual® 0.030 0.02
SO, 3-hour' 11,300
24-hour' 260
Annual’ 6_0-_
PM,o" 24-hour’ - 150 150
Annual® 50 50
PM,, ' 24-hour® . 150
Annual® 50
PM, ' 24-hour” 65 65
Annual® 15 15
co 1-hour! 35 35

(ppmv) 8-hour! 9 9

co 1-hour" 40,000
8-hour! -10,000
Ozone 1-hour’ 012

(ppmv) 8-hour'®!! 0.08 0.08 :
NO, Annuaf? 0.053 0.053 0.05
(ppmv) '
NO, Annual? 100
Lead Calendar Quarter 1.5 15 15

Arithmetic Mean

o v oA w N =

Appendix K.

Not to be exceeded more than once per calendar year.

Arithmetic mean. :
Standard attained when the 99" percentile is less than or equal to the standard; as detenmned by 40 CFR 50 Appendix N.
Arithmetic mean, as determined by 40 CFR 50, Appendix N. .
Not to be exceeded more than once per year, as determined by 40 CFR 50, Appendix K.
Standard attained when the expected annual arithmetic mean is less than or equal to the standard as determmed by 40 CFR 50,

®  Arithmetic mean, as determined by 40 CFR 50, Appendix N.

Standard attained when the 98" percentile is less than or equal to the standard, as determined by 40 CFR 50 Appendix N.

Standard attained when the expected number of days per calendar year with maximum hourly average concentrations above the

standard is equal to or less than 1, as determined by 40 CFR 50, Appendix H.

Standard attained when the average of the annual 4™ highest daily maximum 8-hour average concentration is less than or equa] to

the standard, as determined by 40 CFR 50, Appendix 1. :
The U.S. Court of Appeals for the District of Columbia Circuit (Circuit Court) held that these standards are not enforceable '
American Trucking Association v. U.S.E.P.A., 1999 WL300618 (Circuit Court). '

The Circuit Court may vacate standards followmg briefing. 1d.

The Circuit Court held PM,, standards vacated upon promulgation of effective PM, s standards.

. Sources: 40 CFR 50. - )
: Section 62-204.240, F.A.C.
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3.3 PSD NSR APPLICABILITY

The existing Hardee Power Station is classified as a major facility. A modification to a

major‘fa(':ility' which has potential net emissions equal to or exceeding the significant

emission rates indicated in Section 62-212.400, Table 212.400-2, F.A.C., is subject to

~ PSD NSR.

The proposed new simple-cycle CTG will have potential emissions in excess of the sig-
nificant emission rate thresholds. Therefore, the Project qualifies as a major modification
to a-major facility and is subject to the PSD NSR requirements of .Section 62-212.400,
F.A;CL, for those pollutants. that are emitted at or above the specified PSD significant

emission rate levels. Comparisons of estimated potential annual emission rates for the

- Project and the__ PSD significant emission rate thresholds are provided in Table 3-2. As

shown in this table, potential emissions of NOx, CO, PM, and SO, are each projected to
exceed the applicable PSD significant emission rate level. These pollutants are, therefore,

subject to the PSD NSR requirements of Section 62-212.400, F.A.C. Attachment D pro-

vides detailed emission rate estimates for the Project.
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“Table 3-2. Projected Emissions Compared to PSD Significant Emission Rates -

PSD -

ganics (measured as total
tetra- through octa-
chlorinated dibenzo-p-
dioxins and dibenzofurans)

Projected Significant
Maximum Emission _
Annual Emissions Rate 'PSD
Pollutant (tpy) (tpy) Applicability
NOy 199 - 40 Yes
6(0) 232 100 Yes
PM 24 25 No -
PM]O 24 15 Yes
SOz 44 40 ~ Yes
Ozone/VOC 9 40 - No
Lead’ ~ Negligible 0.6 No
Mercury Negligible 0.1 No
Total fluorides Not Present- 3 No
" H;S0y mist 5 ] 7 No
- Total reduced sulfur (including Not Present 10 No
hydrogen sulfide) '
Reduced sulfur compounds (in- Not Present 10 No
cluding hydrogen sulfide) : _
Municipal waste combustor acid Not Present 40 No
gases (measured as SO, and :
hydrogen chloride) _
Municipal waste combustor met- Not Present 15 ~No -~
als (measured as PM) ' o
Municipal waste combustor or- Not Present 3.5%x10° "No

Sources: Section 62-212.400, Table 212.400-2, F.A.C.

ECT, 1999.
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4.0 PSD NSR REQUIREMENTS

41 CONTROL TECHNOLOGY REVIEW -
Pursuant to Rule 62-212.400(5)(c), F.A.C., an analysis of BACT is ‘required for each

- pollutant which is emitted by the proposed Project in amounts equal to or greater than the

PSD significant emission rate levels. As defined by Rule 62-210.200(42), F.A.C., BACT
is: ' '

“an emission limitation, including a visible emission standard, based on
the maximum degree of reduction of each pollutant emitted which the
Department, on a case by case basis, taking into account energy, envi-
ronmental, and economic impacts, and other costs, determines is achiev-
able through application of production processes and available methods,
systems and techniques (including fuel cleaning or treatment or innova-
tive fuel combustion techniques) for control of each such pollutant. If the
Department determines that technological or economic limitations on the
application of measurement methodology to a particular part of an emis-
sions unit or facility would make the imposition of an emission standard
infeasible, a design, equipment, work practice, operational standard or
combination thereof, may be prescribed instead to satisfy the requirement
for the application of BACT. Such standard shall, to the degree possible,
set forth the emissions reductions achievable by implementation of such
design, equipment, work practice or operation. Each BACT determina-
tion shall include applicable test methods or shall provide for determining -
compliance with the standard(s) by means which achieve equivalent re-
sults.” : ' . '

BACT determinations are made on a casé-by-bése basis. aS'part of the FDEP NSR process
.and apply .to each pollutant which exceeds the PSD significant emission rate thresholds
shown in Table 3-2. All emission. units involved in a major modification or a new major-
source that emit or 'inc'féase emissions 6f the applicable pollutarits_ must undergo BACT
analySis. Because each applicabie pollutant must be émalyz_ed, particular emission units may

undergo BACT analysis for more than one pollutant.

BACT is defined in terms of a numerical emissions limit unless determined to be infeasi-
" ble. This numerical emissions limit can be based on the application of air pollution con-
trol equipment_; speéiﬁc production p_r_océsses, methods, systems, or techniques; fuel
 cleaning; or combustion techniques. BACT limitations may not exceed any applicable |

federal new source performance standard (N SPS) or national emission standard for haz-
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ardous air pollutants (NESHAPs), or any other emission limitation established by state

regulations.

BACT analyses are conducted using the fop-down analysis approach, which was outlined in
a December 1, 1987, memorandum from Craig Pott_er, EPA Assistant Admiﬁistrator, tt_>_ EPA
Regional Administrators on the subject of "Improving New Source Review (NSR) Imple-
mentation." Using the top-down methodology, available control techﬁology alfer‘nativ_es' are -
identified based on knowledge of the particular industry of thé applicant and previous con-
trol technology pem_xitting decisions for other identical or sﬁnilar sources. These alternatives
are rank ordered by' stringency.into a control technology hierarchy. The hiefarchy is evalu-
ated starting with the rop, or.Ilnost'string.ent alternative, to determine -'écohomig, environ-
menfa_l, and energy impacts, and to assess- the feasibility or appropriateness of each alterna-
tive as BACT based on site-speéiﬁc.factbrs. If the top control alternative is not applicable, or -
is technically or economiéélly infeasible, it is rejected as BACT, and the next most stringent
alternative is then considered. This evaluation process continues until an applicable ;:ontrol_ '
alternative is determined to be both technologically and economically feasiblé, thereby de-
fining the emission level corresponding.‘fo BACT for the pollutant in question emitted from

the particular facility under consideration.

4.2 AMBIENT AIR QUALITY MONITORING -
In accordance with the PSD requirements of Rule 62-212.400(5)(f), F.A.C., any applica-

tion for a PSD permit must cbhtain, for each pollutant subject to review, an analysis of
ambient air quality data in the area affected by the prdposed-major stationary source or
major modification. The affected poliutants are those that the source would potent_ially

emit in sigr'xiﬁcant' aniounts; ie., those that exceed the PSD significant emission -rate |

'thresholds shown in Table 3-2.

Preconstruction ambient air monitoring for a period of up to 1 year generally is appropri-
ate to complete the PSD requirements. Existing data from the vicinity of the proposed
source may be used if the data meet certain quality assurance (QA) requirements; other-

wise, additional data may need to be gathered. Guidance in desi.gning a PSD_rrionitdring
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network is provided by EPA's Ambient Monitoring Guidelines for Prevention of Signifi-
cant Deterioration (1987). o |

Rule 62-212.400(2)(e), F.A.C., provides an exemption that éxcludes or limits the pollut-
- ants for which an air quahty monitoring analysis is conducted. This exemption states that
a proposed faclhty ‘shall be exempt from the momtormg requirements of Rule 62-
212.400(5)(f) and (g), F.A.C., with respect to a particular pollutant if the emissions_ in-
crease of the pollution from the source or modiﬁ(;ation wbuld cause, in any area, air
quality impacts less than the PSD de minimi& ambient impact levels pfesented in Section
62-212.400, Table 212.400-3, F.A.C. (see Table 4-1). In addition, an exemption may be
granted if the air quality 1mpacts due to existing sources in the area of concern are less

than the PSD a’e minimis ambient 1mpact levels.

.Applicability. of the PSD preconstruction ambient monitoring. requireménts to the pro-

- -posed Project is discussed in Section 8.0.

43 AMBIENT IMPACT ANALYSIS
An air quélity or source impéct analysis must be perforrried for a proposed major source -
subject to PSD for each pollutant for which the increase in.eﬁ]issions exceeds the signifi-
cant emission rates (see Table 3-2). The FDEP rules speCiﬁcally require the use of appli-
cable EPA atmospheric dispersion models 1n deten'ninj‘rig.estimétes of ambienf cdncen—
trations (refer to Rule 62-204.220[4], F.A.C.). Guidance for the use and application of
disﬁersion‘ models is presented in the EPA Guideline on Air Quality Models as published .
in Appendix W to 40 CFR Part 51. Criteria pollutants may be exempt from the full source
impaét analysis if the net increase in impacts due to the new source or modification is
~ below the approprlate Rule 62- 210 200(259) F.A.C, 51gmﬁcant impact level, as pre- B
sented in Table 4-2.

Ozone is one pollutant for which a source impact analysis is not normally required. -

Ozohe is formed in the atmosphere as a result of complex photochemical reactions. Mod-

els for ozone generally are applied to entire urban areas.
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. " Table 4-1. PSD De Mihi}ﬁis Ambient Impact Levels
Averaging - S Significance Level
Time ~ Pollutant  (ug/m®)
Annual - NO, 14
" Quarterly | o Lead o 01
24-Hour - . PMy ‘ 10
- ' SO, . . 13
Mercury 025
Fluorides - o025
8-Hour . - CO , 575
~ 1-Hour ) o Hydrogen sulfide .02
NA ' Ozone 100 tpy of VOC emissions
" . o Sourcé: Section 62-212.400, Table 212.400-3, F.A.Cv.i’
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. - Table 4-2. Significant Impact Levels

A\/eraging _ ' Concentration
Pollutant - Period S (ng/m’)
SO; ‘ _ Annual 1
: ' 24-Hour :
" 3-Hour ' 25
PM10 ) - Annual . : ) 1
24-Hour
NO, : N Annual - . 1
CO - | 8-Hour 500
1-Hour : 2,000
Lead A Quarterly 0.03

* Source: Rule 62-210.200(260), F.A.C.
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'Various lengths of record for meteorological data can be used for impact .analyses.. A

| 5-year period can be used with conespbnding evaluation of the highest of the }second-'-.
highest shdrteteljm concentrations for comparison to AAQS or PSD increments. The term
highest, second-highest (HSH) refers to the highest' of the second-highest concentrations
at all receptors (i.e., the highest concentration at each receptor is discarded). The second-

| highest concentration is significant because short-term PSD increments Speeify that the
standard should not be exceeded at any location more than once per year. If less than
5 years of meteorological data are used, the highest concentretion at each receptor must

be used.

| In promulgating the 1977 CAA Amendments, Congress speciﬁed_ that. certain increases
above an air quality baseline_Concentratfon level for SO, and TSP would constitute sig-
nificant deterioration. The maghitude of the increment that cannot be exceeded. 'depends
on the elas'siﬁc_ati_on of the area in which a new source (or modification) will have an im-
- pact. Three classifications were designated based on criteria established in the CAA
Amendments. Initially, Congress promulgated areas as Class I (international parks, na-
tional wilderness areas, and memorial parks larger than 2,024 hectares [ha] [5,000 acres],
and national parks larger than 2,428 ha [6,000 acres]) or Class II (all other areas not des- '
ignated as Clase I); No Class I1I areas, which would be allowed gre'ater deterioration than
“Class II areas, were designated. However, the states ‘were given the authority to redesig- ‘
" nate any Class II area to Class III status, provided certain requirements were met. EPA
then promulgated, as regulatiohs, the requirements for classifications and area designa-»

tions.

On October 17, 1988, FEPA promulgated PSD increments for NO,; the effective date of
- the new regulation was October 1 7, 1989. However, the baseline date for NO, ‘increxlnent
consumption wé_s set at March 28, 1988, for Florida; new major sources or modiﬁcation's

constructed after this date will consume NO, increment.

On June 3, 1993, EPA promulgated PSD increments for P_Mto; the effecti\re date' of the.
new regulation was June 3, 1994. The increments for PMj replace the original PM in-

crements which were based on TSP. Baseline dates and areas that were previously estab-
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lished for the original TSP increments remain in effect for the new PM 10 increments. Re-
vised NAAQS for PM, which includes a revised NAAQS for PMjp and a new NAAQS .'
for particulate matter less than or equal to 2.5 micrometers (PM2,5), became effective on
September 16, 1997. The new NAAQS for PM; s has been recently remanded to EPA and
s .not currently enforceable. In addition, due to the significant technical difficulties that
exist with respect tc PM2,5 monitoring, emissions estimation, and modeling, EPA has de-
termined that implementation of PSD permitting for PM2,5 is administratiVely impractica-
ble at this time for State permitting authorities. Accordingly, EPA has advised that PMjo
may be used as a surrogate for PMy 5 in mee’dng NSR requirements until these difficulties -

are resolved.

‘Current Floridai PSD allowabie increments are specified in Secftion 62-204..260, FAC,

~ and shown on Table 4-3.

The term baseline concentration evolved from federal and state PSD regulations and de-
notes a concentration level corresponding toa 'speciﬁed baseline date and certain addi-
tional baseline sources. By definition in the PSD regulations, as amended, baseline con-
centration means the ambient concentration level that exists in the baseline area at the
time of the applicable minor source baseline date, A baseline concentration is determmed
for each pollutant for which a basehne date is establlshed based on:
1.  The actual emissions representative of sources in existence on the appllcable
mlnor source baseline date.
2. The allowable emissions of major stationary sources which commenced'
construction before the major source baseline date but were not in operatlon

by the applicable minor source baseline date.

The following will not be included in the baseline concentration and will affect the appli-
cable maximum allowable increase(s); i.e., allowed increment consumption: '

1. Actual emissions from any major stationary source on which construction -

commenced after the major scurce baseline date. - ‘ | N

2. Actual emissions increases and decreases at any statlonary source occurring '

after the minor source basehne date.
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" Table 4-3. PSD Allowable Increments (pg/m>)

Averaging o Class -
~ Pollutant ' Time - I I I
PM;o - Annual arithmetic méan 4 17 L 34
24-Hour maximum* ' 8 30 60 -
SO Annual arithmetic mean 2 20 40
| 24-Hour maximum* 5 91 182
3-Hour max'imum*. - 25 . 512 700
NO; Annual arithinetic mean 25 25 50

* Maximum concentration not to be exceeded more than once per year at any one -
location. .

Source: Section 62-204.260, F.A.C.
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It is not necessary to make a determination of the baseline concentration to determine the
amount of PSD increment consumed. Instead, increment consumption calculations need

only reflect the ambient pollutant concentration change attributable to emission sources

- that affect increment. Major source baseline date means January 6, 1975, for PM '

(TSP/PMlq) and SO, and F ebruary 8, 1988, for NO,. Minor source baseline date -means
the earliest date after the trigger date, on which the first complete application (in Florida,
December 27, 1977, for PM/PM;, and SO, ahd March 28, 1988, for NO,) was submitted
by a major stationary source or major modiﬁcéﬁon subject to the requirements of -
40 CFR §52.21 or Section 62-212.400, F.A.C. The trigger dates are August 7, 1977, for
- PM (TSP/PM)) and SO, and February 8, 1988, for NO,. '

" The ambient irhpact analysis for the Project is provided in Sections 6.0 (methodology)
and 7.0 (results), - |

4.4 ADDITIONAL IMPACT ANALYSES "

Rule 62-212.400(5)(e), F.A.C,, requires additional impact analyses for three areas:
(1) associated growth, (2) soils and vegetétion impact, and (3) visibility impairment. The
level of analysis for each area should be commensurate with- the scope of the project un-
der review. A more extensive analysis wbuld bé conducted for projects having large

emission increases than those that will cause a small increase in emissions.

" The growth analysis genérally includes: ’
1.. A projection of the associated industrial, commercial, and residential growth
that will occur in the area. _
2. An estimate of the air pollution emissions génerated by the permaneht asso- .
ciated growth. | |
3. An air quality analysis based on the assoéiatéd growth emission éstimates
and the emissions expected to be generated directly by‘ the new source or

modification.
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. The soils and Vegetation analysis is typically conducted by comparing projected ambient
concentrations for the pollutants of concern with applicable susceptibility data from the
air pollution 'lite‘rature. For most types of soils and vegetation, ambient .air concentrations
of criteria pollﬁtants below the NAAQS will not result in harmful effects. Sensitive
vegetation and emissions of toxic air pollutants could necessitate a more extensive as-

sessment of potential adverse effects on soils and vegetation.
The visibility impairment analysis pertains particularly to Class I area impacts and other
areas where good visibility is of special concern. A quantitative estimate of visibility im-

pairment is conducted, if warranted by the scope of the project under review.

The additional impact analyses for the Pfoject is provided in Section 9.0.

4
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5.0 BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS

5.1 METHODOLOGY

BACT analyses were performed in éccordance with the EPA top-down method as previ-
- ously descrlbed in Sect1on 4.1. The first step in the top-down BACT procedure is the identi-
~ fication of all avmlable control technologies. Alternatives considered included process de-
signs and operating practices that reduce the formation of emissions, postprocess stack con-
trols that reduce emissions after they are forrned and combinations of these two control
categones Sources of information used to identify control alternatives 1ncluded

° EPA reasonably available control technology (RACT)/BACT/lowest achiev-

 able emission rate (LAER) Clearinghouse (RBLC) via the RBLC Information

.'System database.

. EPA NSR web site. _.

) EPA Control Technology Center (CTC) web site.

. Recent FDEP BACT determinations for similar facilities.

~e - Vendor information. . - |
e  Environmental Consulting & Technology, Inc. (ECT), experience for similar

projects.

Following the identification of available control technologies, the next step in the analysis is
to determine which technologies may be't.echnic_all)lr infeasible. Technical feasibility' was
evaluated using the criteria contalned in Chapter B of the EPA NSR Workshop'AManual
(EPA, 1990). The third step in the top-down BACT process is the ranking of the remaining

technically feasible control technologies from high to low in order of control effectiveness.

An assessment of energy, environmental, and economic impacts is then performed. The
economic analysis employed the procedures found in the Office of Air Quality Plannjng and _
Standards (OAQPS) Control Cost Manual (EPA, 1996). Table 5-1 summanzes spec1ﬁc '

factors used in est1mat1ng cap1tal and annual operatmg costs.
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" Table 5-1. Capital and Annual Operating Cost Factors -

Cost Item

Factor

Direct Capital Costs _

Instrumentation
Sales tax
Freight
Foundations and supports
Handling and erection
Electrical '
Piping
Insulation

Painting

Indirect Capital Costs

" Engineering

Construction and field expenses
Contractor fees -

Start-up

Performance testing
Contingencies

' Direct Annua] Operating Costs

~ Supervisor labor
Maintenance materials
cost

Indirect Annual Operating Costs -

Overhead

Administrative charges
Property taxes
Insurance

0.10 x purchased equipment cost -
0.06 x purchased equipment cost
0.05 x purchased equipment cost
0.08 x purchased equipment cost
0.14 x purchased equipment cost
0.04 x purchased equipment cost
0.02 x purchased equipment cost
0.01 x purchased equipment cost
0.01 x purchased equipment cost

0.10 x purchased equiprﬁent cost
0.05 x purchased equipment cost

" 0.10 x purchased equipment cost

0.02 x purchased equipment cost
0.01 x purchased equipment cost
0.03 x purchased equipment cost

0.15 x total operator labor cost
1.00 x total maintenance labor

0.60 x total of operating, super- -
visory, and maintenance labor
and maintenance materials

0.02 x total capital investment

-0.01 x total capital investment
0.01 x total capital investment

Source: EPA, 1996.
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The fifth and final step is the selection of a BACT emission limitation corresponding to the .
most stringent, technically feasible control technology that was not eliminated based on ad-

verse energy, environmental, or economic grounds.

As indicated in Section 3.3, Table 3-2, pfojected annual emission rates of NO,, CO, PMjy,
and SO, for the Project exceed the PSD significance rates and, therefore, are subject to
BACT analysis. Control technology analyses using the five-step top-down BACT met_hod
are provided in Sections 5.3, 5.4, and 5.5 for combustion products (PM;), products of in-
complete combustion (CO), and acid gases (N Oy and .SOZ),.respectiVely.

5.2 FEDERAL AND FLORIDA EMISSION STANDARDS
-Pursuant to Rule 62-212.400('5)(b)', F.A.C., BACT emission limitations must be no less
stringent than é.ny applicable NSPS (40 CFR Part 60), NESHAPs (40 CFR Parts 61 and

63), and FDEP emission standards (Chapter 62-296, F.A.C., Stationary Sources—Emission
-Standards). | | ' | '

On the federal level, emissidns from -gas turbines are regulated by NSPS Subpart GG.
| Subpart GG establishes emission limits for- gas turbines that were constructed after Octo- -
ber 3, 1977, and that meet any of the following criteria: | |
. Electric utility stationary gas tu_rbinés with a heat inpuf at peak ldad 6f
greater than 100 million British thermal uﬁits per hour (MMBtu/hr). baséd on
the lower heating value (LHV) of the fuel. ’
° Stationary gas turbines with a heat input at peak load between 10 and |
100 MMBtu/hr based on the fuel LHV. . |
. Stationary gas turbines with a manufacturer’s rated baseload at Interrjational -

-S'tandar‘ds‘ Organization (ISO) standard day conditions of 30 MW or less.

The electric utility stafionary gas turbine NSPS applicébility criterion applies to Station_- -
ary gas turbines that sell more than one-third of their potential electric oufput to any util- -
ity power distribution system. The Project CTG qualifies as an electric utility stationary
gas turbine and, therefore, is subject to the NOy and SO, emission limitations of NSPS !

40 CFR 60, Subpart GG, 60.332(a)(1) and 60.333, réspectively. The proposed CTG has
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no applicable NESHAPs/maximum achievable control technology (MACT) require-

ments.

FDEP emission standards for stationary sources are contained in Chapter 62-296, F.A.C.,
Stationary Sources—Emission Standards. Visible emissions are limited to a maximum of 20
percent opacity pursuant to Rule 62-296.320(4)(b), F.A.C. Sections 62-296;401 -through -
-417,F.A.C., specify enﬁssion standards for 17 categories of sources; none of these c_atégo-
ries are applicable to CTGs. Rule 62-204.800(7) incorporates the federal NSPS by reference,
including Subpart GG. o

Emlssmn standards apphcable to sources located in nonattamment areas are contained in
Sectlons 62-296.500 (for ozone nonattamment and maintenance areas) and 62-296.700,
F.A.C. (for PM nonattainment and maintenance areas). Because the Project will be located -
~ in Hardee County, Floridé, and becaﬁse this county is designated attainment for all criteria -
~ pollutants, these emission standards are not applicable. Finally, Section 62-204.800; F.A.C.,
adopts federal NSPS and NESHAPs respectively, by reference. As noted previously,’ NSPS
Subpart GG, Statzonary Gas Turbines is applicable to the Project. There are no apphcable
- NESHAPs reqmrements '

Applicable federal and state emission standafds are summarized in Tables 5-2 aﬁd 5-3, re-
: .specti\'fely. Detailed calculationé of NSPS Subpart GG NO limitations are prqvi'ded in At-.
tachment D. BACT emission limitations proposed for the Project are all more stringent than
the applicable federal and state standards cited in these tables. |

53 BACT ANALYSIS FORPM;

,'PMlo emlssmns resulting from the combustlon of natural gas are due to ox1dat10n of ash
and sulfur contained in the fuel. Due to their low ash and sulfur contents, natural gas and

'dlstlllate fuel 011 combustion generate inherently low PM, emissions.
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Table 5-2. Federal Emission Limitations

NSPS Subpart GG, Stationary Gas Turbines

Pollutant =~ - _ Emission Limitation
NOx . . STD =0.0075 x (14.4/Y) +F

where: STD = allowable NOx emissions (percent by volume at
15-percent O; and on a dry basis). '
Y = manufacturer’s rated heat rate in kilojoules per watt hour
at manufacturer’s rated load, or actual measured heat rate -
based on LHV of fuel as measured at actual peak load. Y
“cannot exceed 14.4 kilojoules per watt hour. ~
F= NOy emission allowance for fuel-bound nitrogen (FNB)

per: o
_ FBN ' " F
(weight percent) . (NOy - volume percent)
N<0015 0o -
0.015<N < 0.1 : 0.04 xN _
0.1<N<0.25 0.004 + 0.0067 x (N-0.1)
N>0.25 S ' - 0.005
where: N= nitrogen content of fuel; percent by weight.

SO = <0.015 percent by volume at 15-percent O and on a dry
basis; or fuel sulfur content <0.8 weight percent.

Source: 40 CFR 60, Subpart GG.
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. -+ Table 5-3. Flbrida Emission Limitations

Pollutant ‘ " Emission Limitation

General Visible Emissions Standard Rule 62-296.320(4)(b)1., F.A.C.

‘e Visible emissions '<_20-percent opacity (averaged over a 6-minute period

Source: Chapter 62-296, F.A.C.
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5.3.1 POTENTIAL CONTROL TECHNOLOGIES
Available technologies used for controlling PM,q include the following:
. Centrifugal collectors.
o -Electros_tatic precipitators (ESPs).
° Fabric filters or baghouses.

) Wet scrubbers.

Centrifugal (cyclone) sepérators are primarily used to recover material from an exhaust
stream before the stream is ducted to the principal control deviée since cyclones are ef--
fective in removing only large sized (greater than 10 microns) particles. Particles gener- . V

ated from natural gas and distillate fuel oil combustion are typically less than 1.0 micron

“in size.

ESPs remove pérticles from a gaé stream through the use of electrical forces. Discharge
electrodes apply a negative charge to particles passing through a strong electrical field.
These charged particles theﬁ migrate to a collécting. electrode haVing an opposite, or
pt)sitive, charge. Collected particleé are rem.oved from the collecting electrodes by peri-

odic mechanical rapping of the electrodes. Collection efficiencies are typically 95 percent |

- for particles smaller than 2.5 microns in size.

A fabric filter system consists of a number of ﬁltér_ing elements, bag cleaning system,

main shell structure; dust removal system, and fan. PM is filtered from the gas stream by

various mechanisms (inertial impaction, impingement, accumulated dust cake sieving, -

etc.) as the gas passes through ‘the fabric filter. Accumulated dust on the bags is periodi-

cally removed using mechanical or pneumatic means. In pulse jet pneumatic cleaning, a -
sudden pulse of coinpressed airv is injected into the top of the bag. This pulse cre_atesva
traveling wave in the fabric that separates the cake from the surface of the fabric..Thé
cleaﬁing normally proceeds by row, all bags in the row being cleaned simultanéousiy.
Typical air-to-cloth ratios rénge from 2 to 8 cubic feet per minute-sqilaie foot'(.cfm-ftz), .
Collection efficiencies are on the order of 99 percent for particles smaller than 2.5 mi- _'

crons in size.
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- Wet scrubbers remove PM from gas streams principally by inertial impaction of the'par-

ticulate onto a water droplet. Particles can be wetted by impingement, diffusion, or con-
densation mechanisms. To be wette.d, PM must either make contact_with a spray droplet
or inmpinge upon a wet surface. In a venturi scrubber, the gas strearn is constricted in a

throat section. The large volume of gas passing through a small constriction gives a high |
gas velocity and a high pressure drop across the system. As water is intr_odﬁcéd into the
throat, the gas is forced to move at a higher velocity, causing the water to shear into
droplets. Particles in the gas stream then impact onto the water droplets-produced. The
entrained water droplets are subsequently removed from the gas stream By a.'cyclone
separator. Venturi scrubber collection efﬁCiency increases with increasing pressure drop
fora given particle size. Collection efﬁc1ency will also i increase w1th increasing 11qu1d-to-
gas ratios up to the p01nt where ﬂoodlng of the system occurs. Packed-bed and venturi

scrubber collection efficiencies are typically 90 percent for particles smaller than -

2.5 microns in size.

While all of these postprocess technologies would be technically feasible for t:ontrolling_
PMjo emissions from CTGs, none of the previously described control equipment have
been applied to CTG because exhaust gas PMq concentrations are inherently low. CTGs

operate with a signiﬁCant amount of excess air, which generates large exhaust gas flow

‘rates. The Project CTG will be fired with natural gas as the primary fueland distillate

. fuel oil as the back-up fuel source. Combustion of natural gas and distillate: fuel oil will

generate low PM, emissions in comparison to other fuels due to their low ash and sulfur
contents. The minor PM;o emissions coupled with a 1arge volume of exhaust gas pro-
duces éxtremely low exhaust stream PM10 concentrations. The estimated  PM;, exhaust

concentration for the simple-cycle CTG during  oil-firing at base load and 59°F is ap- |

proximately 0.002 grains per dry standard cubic foot (gr/dscf). Exhaust stream PMlo con-

centrations of such low magnltude are not amenable to control using avallable technolo-

gies because removal efficiencies would be unreasonably low and costs excessive.

5.3.2 PROPOSED BACT EMISSION LIMITATIONS
BACT PM/PM;y hmlts obtained from the RBLC database for natural gas- and d1stlllate
fuel oil-fired CTGs are provided in Tables 5-4 and ‘5-5, respectl_vely.vRecent Florida

5-8 Y:\GDP-99\HPP\ACP.DOC—061699



Table 5-4. RBLC PM Summary for Natura! Gas Fired CTGs

Issuance Update

l RBLC ID . - Facility Name . City ) Process Description - Control System Description Basis

AUBURN 4/24/98 9160 HP GE MODEL M53002G NATURAL GAS FIRED TURBINE 9160 HP : 10.95 TPY FUEL SPEC: NATURAL GAS

CA-0793 TEMPO PLASTICS ’ VISALIA 12/31/96 4/23/98 GAS TURBINE COGENERATION UNIT 0.012 LB/MMBTU OPACITY LIMIT APPLIES TO LUBE OIL VENTS. LAER

BRUSH COGENERATION PARTNERSHIP _ 7/20/94  TURBINE | ) - 350 MMBTU/H 9.9 T/YR

FLORIDA POWER AND LIGHT ) NOF ) COMBUSTION CONTR BACT-PSD

FL-0052 FLORIDA POWER AND LIGHT NORTH PALM BEACH 6/5/91 3/24/95 TURBINE, GAS, 4 EACH 400 MW : : 18 LB/H COMBUSTION CONTROL BACT-PSD

ORANGE COGENERATION LP BARTOW 12/30/93 . ’ 5 GOOD COMBUSTION BACT-PSD

FT. MEADE 5/17/93 1/13/95 TURBINE, GAS 1614.8 MMBTU/H GOOD COMBUSTION PRACTICES
FL-0080 AUBURNDALE POWER PARTNERS, LP AUBURNDALE ) 12/14/92 1/13/9% TURBINE,GAS : ) 1214 MMBTU/H ' 0.0136 LB/MMBTU GOOD COMBUSTION PRACTICES BACT-PSD

‘ GA-0052 21129 ' Vi ’ U 1032 "GAS X B/M FUEL SPEC: LOW SULFUR FUEL OIL BACT-PSD

HARTWELL 3/24/95 : FUEL SPEC: CLEAN BURNING FUELS

LA-0091 - PLAQI 2 1/: OR AS F : 1123 MM BTU/ ' J GOOD COMBUSTION PRACTICE BACT-PSD

MA-0023 DIGHTON 10/6/97 - 4/19/99 . 1327 MMBTU/H 12.5 LB/H DLN WITH SCR ADD-ON NOX CONTROL. ’ BACT-PSD

3 § . iA
DUKE POWER CO. LINCOLN COMBUSTION TURBINE STATIO 12/20/91 3/24/95 . 1313 MM BTU/HR 5 LB/HR COMBUSTION CONTROL . ! BACT-PSD

NJ-0013 LAKEWOOD COGENERATION, L.P. 4/1/91 5/29/95 1190 MMBTU/HR {EACH) 0.0023 LB/MMBTU TURBINE DESIGN BACT-OTHER

NM-0031" o o 6/18/97 : 5.3 LBS/HR HIGH COMBUSTION EFFICIENCY . BACT-PSD

9/18/92 . 30.6 TPY (EACH TURBI PRECISION CONTROL FOR TH

BACT-OTHER
PA-0099  FLEETWOOD COGENERATION ASSOCIATES : ' 4/22/94 8 LB/HR - BACT-OTHER

ECOELECTRICA, L.P. L : ’ 10/1/96 5/6/98 - : 12 LB/HR

BACT-PSD

‘ Source: RBLC 1999,



Table 5-5. RBLC PM Summary for Distillate/Multiple Fuel Fired CTGs _

RBLC ID . . Facility Name City _ Permit Dates, Fuel ‘Process Description Thruput Rate Emission Limit . Control System Description Basis
Issuance Update ____Type : . . - _

MOBILE ENERGY LLC - 1/5/99 4/9/99 . LB/MMBTU CLEAN FUELS BACT-PSD

COMBUSTION C

S/

FL-0053 FLORIDA POWER AND LIGHT - LAVOGROME REPOWERING 3/14/91 3/24/95 GAS/bIL TURBINE, OIL, 4 EACH ) . .58 LB/H COMBUSTION CONTROL . BACT-PSD

KISSIMMEE UTILITY AUTHORITY - 4/7/93 1/13/95 GAS/OIL TURBINE, FUEL OIL . . MMBTU/H FUEL SPEC: LOW SULFUR FUEL . . BACT-PSD
LY

FL-0081 TECO POLK POWER STATION BARTOW 34389 3/24/95 GAS/OIL TURBINE, FUEL OIL 1765 MMBTU/H . : 0.009 LB/MMBTU GOOD COMBUSTION BACT-PSD

FL-0083 FLORIDA POWER CORPORATION INTERCESSION CITY B/17/92 GAS/OIL
NI

TURBINE, OIL 1866 MMBTU/H 17 LBH . GOOD COMBUSTION PRACTICES BACT-PSD

GA-0063 MID-GEORGIA COGEN. ) KATHLEEN 4/3/96 8/19/96 GAS/OIL COMBUSTION TURBINE (2), FUEL OIL 116 MW - 55 LB/HR CLEAN FUEL ) BACT-PSD

3/24/93 3/24/95 GAS/OIL MMBTU/H (EACH) LBS/H (EACH)

#2789 / . A
MA-0022 BERKSHIRE POWER DEVELOPMENT, INC. AGAWAM : 9/22/97 4/19/99 GAS/OIL TURBINE, COMBUSTION, ABB GT24 i 1792 MMBTU/H 17.4 LB/H - . DLN WITH SCR ADD-ON NOX CONTROL. . BACT-PSD

GOOD COMBUSTION BACT-PSD

2 X ) M 1
STRICT ELECTRIC CO. JOPLIN 5/17/94 10/6/97 GAS/OIL INSTALL TWO NEW SIMPLE-CYCLE TURBINES MMBTWAHR

S : : ) )
NC-0059 CAROLINA POWER & LIGHT GOLDSBORO 4/11/96 8/19/96 DIESEL COMBUSTION TURBINE, 4 EACH 1907.6 MMBTU/HR 9 LB/HR COMBUSTION CONTROL BACT-PSD

MUDDY RIVER L.P. 6/10/94 3/24/95 GAS/OIL COMBUSTION TURBINE, DIESEL & NATURAL GAS MEGAWATT . BACT-PSD

) ] 379 M\ ;
MEGAN-RACINE ASSOCIATES, INC CANTON 8/5/89 3/30/95 GAS/OIL LB/MMBTU, 12 LB/HR NO CONTROLS . . BACT-OTHER °

NY-0066 INDECK ENERGY COMPANY - SILVER SPRINGS 34101 . 3/31/9% . GAS/OIL 49 0.006 LB/MMBTU, 2.5 LB/HR NO CONTROLS : . BACT-OTHER

NE/BESIC

7/14/93 4/27/95 "DIESEL MMBTU/HR 5 LB/MMBTU, 2.5 LB/HR

: f ) TU, QNTEN] ¢ HE
NY-0081 LILCO SHOREHAM . . HICKSVILLE 6/10/93 3/30/95 GAS/OIL (3) GE FRAME 7 TURBINES (EP #S 00007-9) B50 MMBTU/HR 0.012 LB/MMBTU, 10.2 LB/HR NO CONTRQLS BACT-OTHER

MMBTY

5C-0021 CAROLINA POWER AND UIGHT CO. ' DARLINGTON 9/23/91 3/24/95 GAS/OIL TURBINE, 1.C. : 80 MW 15 LB/H BACT-PSD

BEAR ISLAND PAPER COMPANY, L.P. . - ASHLAND 5/7/97 GAS/OIL TURBINE, COMBUSTION GAS (TOTAL) ) BACT-PSD

WI-0067 WEPCU, PARIS SITE PARIS 8/29/92 7/20/94 GAS/OIL TURBINES, COMBUSTION (4} GOOD COMBUSTION

Source: RBLC 1999,
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BACT determinations for natural gas- and distillate fuel oil-fired CTG are shown in Ta-
bles 5-6 and 5-7. All determinations are based on the use of clean fuels and good com-

bustion practice.

-~ Because postprocess stack controls for PMq are not appropriate for CTGs, the use of
gbod combustion practices and clean fuels is considered to be BACT. The Project CTG
will use the latest combustor technology to-maximize combustion efficiency and mini-
miz_e PMm emission rates. Combustion efﬁciency, d_e'ﬁned as the pércentage of fuel com-
pletely oxidized in the combustion process, is projeéted to be greater than 99 percent. The
CTG will be fired primarily with pipeline quality natural gas. Low-sulfur, low-ash distil-
late fuel oil will serve as a back-up fuel source. Due to the difficulties associatéd with:
‘stack testing exhaust str'eams. containing very. low PMjg concentrations and consistent
with recent FDEP BACT determinaﬁbns for CTGs, a visible emissions limit of
10-percent opacity is pfoposed'as a surrogate BACT limit fof PMj¢. Table 5-8 sumﬁa-
rizes the PM,9 BACT emission limit proposed for the Project CTG.

5.4 BACT ANALYSIS FOR CO

CO emissions result from the incomplete combustion of carbon and ofganic compounds.
Factors affecting CO emissions include firing temperatures, residence time in the com-
. bustion zone, and combustion chamber mixing char_aéteriétics. Because higher éombus-
tion temperatures will increase oxidation rates, emissions 6f CO will generally increase a
during turbine partial load conditions when combustion temperatures are lower. De-
creased combustion zone temperéture_due to the injection of water or steam for NO, con- .
trol will also result in an increase in CO emissions. An increase in combustion zone resi-
dence time and improved mixing of fuel and combustion air will increase oxidation rates
and cause a decrease in CO emission rates. Emissions of NOy and CO are inversely re- .
lated (i.e., decreasing NOx emissions will result in an increase in CO emissions). Ac-
cordingly, combustion turbine vendors have had to consider the competing factors in- - |
volved in NO, and CO formation in order to develop units which achieve acceptable

emission levels for both pollutants.
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Table 5-6. Florida BACT PM Emission Limitation Summary—Natural Gas-Fired CTGs

'Turbine Size

Permit Source _PM Emission Limit
Date Name MW MMBtu/hr Ib/hr 1b/MMBtu Control Technology
08/17/92  Orlando Cogeneratioh, LP. 79 857 9.0 0.01 Combustion design and clean fuels
12/ 17/92  Auburndale Power Partners 104 . 1,214 10.5 0.0134  Combustion design and clean fuels.
04/09/93  Kissimmee Utility Authority 40 367 (9.0 0.0245  Combustion design and clean fuels
04/09/93  Kissimmee Utility Authority 80 869. 7.0 0.0100.  Combustion design and clean fuels
05/17/93  Central Florida Power, L.P. (Tiger Bay - Destec) 184 1,615 9.0 (0.0056) Combustion design and clean fuels
' 09/28/93  Florida Gas Transrﬁission ‘ NA 32 064 NA ~ Combustion design and clean fuels
.02/24/94  Tampa Electric Company Polk Power Station - 260 ' 1,755 17.0 0.013 Combustion de_sigh and clean fuels
02/2‘5/94 Florida Power Corp. Polk County Site 235 1,510 9.0 - 0.006 Combustion design and clean fuels
03/07/95  Orange Cogeneration, L.P. 39 388 5.0 (0.013)  Combustion design and clean fuels
-07/20/94  Pasco Cogen, Limited _ 42 403 5.0 0.0065  Combustion design and clean fuels
04/ 1 1/95  Gainesville Regional Utilities Deerhaven CT3 74 971 7.0 . (0.0072) Combustion design and clean fuels
01/01/96 S¢minolé Electric Cooperative, Inc., Hardee Unit 3 140 70 ’ Combustion design and clean fuels
05/98 City of Tallahassee Purdom Unit 8 160 1,468 — S — Combusﬁon_ design and clean fﬁels '
07/10/98  City of Lakeland McIntosh Unit 5 250 2,174 — — | Combustion design and clean fuels
09/28/98  Florida Power Co'rp..Hines Energy Complex 165 1,757 15.6 (0.0089) Combustion design and clean fuels
11/25/98 FP&L Ft. Myers Plant Repbwering 170 1,760 — — Combustion design and clean fuels
Santa Rosa Energy Center - - 1,780 Combustion design and clean fuels

12/04/98

167

- Note: ( )'= calculated values.

Source: FDEP, 1998.
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Table 5-7. Florida BACT PM Emission Limitation Suminary—Distillate Fuel Qil-Fired CTGs

Permit Source Tufbine Size PM Emission Limit
Date Name - Mw MMBtu/hr Ib/hi Ib/MMBtu Control Technology
08/17/92  Florida Power Corp. Intercession City 93 1,144 ‘1 5.0 (0.0131) Combustion design and clean fuels
_ _ ' 186 2,032 17.0 (0.0084.) Combustion design and clean fiiels
12/17/92  Auburndale Power Partners 104 ' 1,170 36.8 0.0472 Cémbustiori design and clean fuels
04/09/93  Kissimmee Utility Authority 40 37 100 0.0323  Combustion design and clean fuels
04/09/93  Kissimmee Utility Authority , ‘ 80 928 15.0 .0.0162  Combustion design and clean fuels
| 05/17/93  Central Florida Power, L.P. (Tiger Bay - Destec) | 184 1,850 _ 17..0: '. (0.0092) Combustion design and clean fuels
02/24/94 Tampa Electric Company Polk Power Station 260 1,765 17.0 0.009  Combustion design and clean fuels
07/20/94_ Pasco Cogen, Limited - 42 406 '20.0 0.026 . Combustion design and clean fuels
04/11/95 Gaihesvi]]e Regional Utilities Deerhaveh CT3 74 - 991 15.0 -(0.0151) Combustibn design and clean fuels
"01/01/96 °~ Seminole Electric Cooperative, Inc., Hardee Unit 3 140 — — | Cdfnbustion deﬁign and clean fuels
05/98 City of Tallé.hassee Purdom Unit 8 | 160 1,660 . — — - Combustion design and clean fuels
07/10/98  City of Lakeland .McIntosh Unit 5 _ . 250 2,236 — — ' Combustion design and clean fuels
Florida Powef Cdrp. Hines Energy Complex V : 165 1,846 44.8 (0.0243) Combustion design and clean fuels -

09/28/98

Note: ( )= calculated values.

“Source: FDEP, 1998,
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" Table 5-8. Prbposed PM;o BACT Emission Limit

.Proposed PM;oBACT Emission
Emission Source : | Limit* (% Opacity)

GEPG7121 (TEA)CTG . | 10

*Maximum rate for all operating scenarios.

Source: ECT, 1999.
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5.4.1 POTENTIAL CONTROL TECHNOLOGIES _
There are two available technologies for controlling CO from gas turbines: combustion

process design and oxidation catalysts.

' Combustion Process Design

Combustion prdcess controls involve combustion chamber designs and operation prac-
tices that improve the oxidation piocess ‘and minimize incomplete combustion. .Due to the
'high combustion efficiency of CTG, approximately 99 percent, CO emissions are inher-

~ ently low.

Oxidation Catalysts

‘Noble metal (commonly 'platiniim or palladium) oxidation catalysts are used to promote
oxidation of CO to carbon dioxide (CO,) and water at temperatures lower than would be
necessary for oxidation without a catalyst. The operating temperature range for oxidation

catalysts is between 650 and 1,150°F.

Efﬁciency of CO oxidation yaries with inlet temperature. Control efficiency will increase
with increasing temperature 1ip to a tempeiature of approximately 1,100°F; further tem-
perature increases will have little effect on control efﬁciency.- Significant CO oxidation
will occur at any temperature above rouglily 500°F. Irilet temperature must a_lsoAbe main-
| tained below 1,350 to 1,400°F to prevent thermal aging. of the catalyst, which will reduce
.catalyst activity and pollutant removal efficiencies. Removal gfﬁciency will also vaiy
with gas residence timf;, which is a function of catalyst bed depth. Increasing bed depth .
will increase removal efficiencies but will also cause an increase 1n pressure drop across

the catalyst bed. -

Oxidation catalysts are susceptible to deactivation due to impurities present in the exhaust

gas stream. Arsenic, iron, sodium, phosphorous, and silica will all act as catalyst poisons - |

causing a reduction in catalyst activity and pollutant removal efficiencies.

Oxidation catalysts are nonselective and will oxidize other compounds in addition to CO.

The nonselectivity of oxidation catalysts is important in assessing applicability to exhaust
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streams containing sulfur compounds. Sulfur compounds that have been oxidized to ',SOZ
| in the combustion process will be further oxidized by the catalyst to sulfur trio'x'ide (SO3);
SO3. will, in.tum, combine with moisture in the gas stream to form. H,SO,4 mist. Due to
the oxidation of sulfur compounds and excessive formation of H,SO4 mist emissions, _
oxidation catalysts are not considered to be technically feasible for combustion d_eviées

_ that are fired with fuels containing appreciable amounts of sulfur.

Technical Feas1blllg5 _

Both CTG combustor design and ox1dat10n catalyst control systems are con51dered to be
technically feasible for the Project CTG. Information regarding energy, env1ronmental,
and economic impacts and proposed BACT limits for CO are provided in the following

sections.

5.4.2 ENERGY AND ENVIRONMENTAL IMPACTS
- There are no 51gmﬁcant adverse energy or environmental impacts assoc1ated with the use of '

good combustor designs and operating practices to minimize CO emissions. |

The use of oxidation catalysts will, as previously noted, result in excessive H2804 .mist
emissions if applied to combustion devices fired w1th fuel.s. containing an V'ap.preciable
amount of sulfur. Increased HzSO4 mist emissions will also occur, on a smaller scale-,:fr(')m'
- CTG fired with natural gas and distillate fuel oil. Because CO emission rates from CTG are
.inherently low, further reductions through the use of oxidation catalysts will result in mini-
mal ai‘r' quality improvements, i.e., well below the deﬁned PSD significant impact levels for
CO. The locatidn of the Project (Hardee County, Florida) is classified attainment for all cri-
' teria pollutants. From an air quality perspecfive, the only potential benefit of CO oxidation -’
- catalyst is to prevent the possible formation of a localized area with elevé_ted concentrations
of CO. T-}ie catalyst does not remove CO but rather simply accelerates the natural atmos-
pheric oxidation of CO to CO,. Dispersion modeling of CO emissions from the Project indi-

cate maximum CO impacts, without oxidation catalyst, will be insignificant.

The application of oxidation cétalyst technology to a gas turbine will result in an increase in

back pressure.on the CTG due td a pressure drop across the catalyst bed. The inérea_sed back .
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* pressure will, in tur'n,' constrain turbine output power, thereby increasing the unit’s heat rate.

An oxidation catalyst system for the Project CTG is projected to have a pressure drop across |
~ the catalyst bed of approximately 1.0 inch of water. This pressure drop will result in a

0.2-percent energy penalty due to reduced turbine output power. The reduction in turbine

output power (lost power generation) will result in an energy penalty of 1,314,000 kilowatt-

hours (kwh) (4,484 million British thermal units [MMBtu]) per year at.baseload (75 MW)

operatidn and 8,760 hr/yr operation. This energy penalty is equivalent to the use of
4.27 million cub1c feet (fY’) of natural gas annually based on a natural gas heating value of
- 1,050 Brltlsh thermal units per cubic foot (Btu/ﬁ3) The lost power generation energy pen—

alty, based on a power cost of $0.030/kwh, is $39,420 per year.

5.4.3 ECONOMIC IMPACTS
~ An economic evaluation of an ox1dat10n catalyst system was performed usmg the OAQPS
factors previously summarized in Table 5-1 and project-specific economic factors provided -
in Table 5-9. Tables 5-10 and 5-11 summarize speclﬁc cap1ta1 and annual operatmg costs for

the ox1dat10n catalyst control system

| Base case CTG exhaust CO concentrations for natural gas- and fuel oil-firing are 25 and

20 ppmvd, respectively. Control efficiency for the CO oxidation cata.lyst system, consistent -

with efficiencies typically required for ox1dat10n catalyst systems located in nonattamment
areas, is assumed to be 90 percent. Base case and controlled CO emission rates are summa- ’

rized in Table 5-12. -

The cost effectiveness of oxidation catalyst for CO emissions was determined to be
$1,644 per ton of CO removed. Based on the high control costs, use of oxidation catalyst = -
technology to control CO emissions is not considered economically feasible. Table 5-12 -

summarizes results of the oxidation catalyst economic analysis.
' 5.4.4 PROPOSED BACT EMISSION LIMITATIONS

"BACT CO limits obtained from the RBLC database for natural gas- and distillate fuel oil-
fired CTGs are provided in Tables 5-13 and 5-14, respectively. Recent Florida BACT |
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Table 5-9. Economic Cost Factors ,

Factor Units Value
Interest rate % 75
Control systerh life Years 15
Catalyst life " Years o

Oxidation 5*

SCR 5*
Electricity cost $/kwh 0.030
Aqueous NHj; cost $/ton 320

Labor costs (base rates) $/hour

Operator : - 27.40

Maintenance

31.73

*Control system vendor guarantee is 16,000 hours of operation or 3.5 years after catalyst

delivery, wh1chever occurs ﬁrst

~ Sources: HPP, 1999.

-ECT, 1999. |
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Table 5-10. Capital Costs for Oxidation Catalyst System -

TOTAL CAPITAL INVESTMENT

, - OAQPS
Item Dollars Factor
Direct Costs
‘Purchased equipment 766,000 A
Sales tax 45,960 0.06 x A
Freight 38,300 . 0.05 x A
Subtotal Purchased Equipment - $850,260 B
Installation o o
Foundations and supports 68,021 0.08 xB
Handling and erection 119,036 0.14 xB
Electrical 34,010 0.04 xB
Piping 17,005 0.02xB
Insulation for ductwork - 8,503 0.01 xB
Painting 8,503 001 xB . .
Subtotal Installation Cost $255,078.
Subtotal Direct Costs $1,105,338 -
Indirect Costs
~ Engineering . 85,026 0.10xB
Construction and field expenses 42,513 0.05xB
Contractor fees 85,026 0.10xB
Start-up 17,005 0.02xB
Performance test 8,503 0.01 xB
Contingency 25,508 0.03xB
Subtotal Indirect Costs $263,581

$1,368,919 (TCI)

Sources: Engelhard, 1999.
ECT, 1999.
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“Table 5-11. Annual Operating Costs for Oxidation Catalyst System

OAQPS

Item Dollars Factor
Direct Costs
Catalyst costs _ _
Replacement (materials and labor) 713,600
Credit for used catalyst (86,400)
Subtotal Catalyst Costs $627,200
Annualized Catalyst Costs - $155,022
Energy penalties .
Turbine backpressure 39,420
Subtotal Direct Costs . $194,442 (TDC)
Indirect Costs
Administrative charges 27,378 0.02 x TCI
Property taxes 13,689 0.01 x TCI
Insurance ' 13,689 0.01 x TCI
Capital recovery - 74,239
‘Subtotal Indirect Costs $128,996
TOTAL ANNUAL COST '$323,438

Sources: Engelhard, 1999.
HPP, 1999.
ECT, 1999.
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Table 5-12. Summary of CO BACT Analysis

. Emissibn Impacts : Economib Impacts- ' Enérgv Impacts Env.ironmental Impacts
_ ' Emission Installed  Total Annualized Cost Effectiveness Increase Over Toxic Adverse Envir.
Control - Emission Rates Reduction  Capital Cost Cost : Over Baseline - Baseline Impact Impact
Option (Ib/hr) (tpy) (tpy) ¥ ($/yr) ($/ton) (MMBw/yr) ~ (Y/N) (Y/N)
‘Oxidation 53 232 ' 208.5 1,368,919 323,438 1,551 4,484 Y Y
catalyst ' ' '
Béseline 52.9 231.7 N/Av ' N/A N/A N/A N/A N/A N/A

“Basis: One GE PG7121 (7EA) CTG, 100-percent load for 7,884 hr/yr gas-firing and 876 hr/yr oil-ﬁring;

" Sources: GE, 1999.
ECT, 1999.

Y:\GDP-99\HPP\ACPHTB.DOC.9—061699



Table 5-1 3 RBLC CO Summaryl for Natural Gas Fired CTGs

RBLC ID . . Facility Name City Permit Dates Process Description ’ . . Thruput Rate Emission Limit Control System Description R Basis
) - - Issuance Update :

AL-0096 MEAD COATED BOARD, INC. PHENIX CITY : 3/12/97 5/31/97 COMBINED CYCLE TURBINE (25 MW) - 568 MMBTU/HR 2B PPMVD@15% 02 (GAS) PROPER DESIGN AND GOOD COMBUSTION PRACTICES BACT-PSD

AZ-0010 EL PASO NATURAL GAS 10/25/91 3/24/95 TURBINE, GAS, SOLAR CENTAUR H : 5500 HP 10.5 PPM @ 15% 02 FUEL SPEC: LEAN FUEL MIX BACT-PSD

CA-0463 SOUTHERN CALIFORNIA GAS - . WHEELER RIDGE 10/29/N 5/31/92 TURBINE, GAS FIRED, SOLAR MODEL H ’ 5500 HP = - : 7.74 PPM @ 15% 02 HIGH TEMP OXIDATION CATALYST : ) BACT-PSD

C0-0017 THERMO INDUSTRIES, LTD. FT. LUPTON 2/19/92 3/24/95  TURBINE, GAS FIRED, 5 EACH . ’ ) 246 MMBTU/H .2

o

PPM @ 15% 02 COMBUSTION CONTROL - BACT-PSD

FL-0045  CHARLES LARSEN POWER PLANT CITY OF OF LAKELAND 7/25/91 3/24/95  TURBINE, GAS, 1 EACH T BO MW 2

o

PPM @ 15% 02 COMBUSTION CONTROL R BACT-PSD

FL-0052 FLORIDA POWER AND LIGHT ' NORTH PALM BEACH ' 6/5/91 3/24/95 TURBINE, GAS, 4 EACH ° : o 400 MW ) 30 PPM @ 15% 02 COMBUSTION CONTROL BACT-PSD

FL-0054 LAKE COGEN LIMITED . UMATILLA 11/20/91 3/24/95 TURBINE, GAS, 2 EACH .42 MW 4.

N

PPM @ 15% 02 COMBUSTION CONTROL . © BACT-PSD

12/30/93 E, NATURAL GAS, 2

FL-00B2 C ‘GAS ( ) ) OD COMBUSTION PRACTICES BACT-PSD

©w

GA-0052 SAVANNAH ELECTRIC AND POWER CO. 2/12/92 3/24/95 TURBINES, 8 . 1032 MMBTU/H, NAT GAS PPM @ 15% 02 FUEL SPEC: LOW SULFUR FUEL OIL . BACT-PSD

GA-0063 MID-GEORGIA COGEN. . KATHLEEN ' 4/3/96 B/19/96 COMBUSTION TURBINE {2}, NATURAL GAS X 116 MW 10 PPMVD COMPLETE COMBUSTION : BACT-PSD

LA-0079 ENRON LOUISIANA ENERGY COMPANY EUNICE B/5/9N 10/30/81  TURBINE, GAS, 2 : : 39.

=

MMBTU/H 60 PPM @ 15% 02 BASE CASE, NO ADDITIONAL CONTROLS BACT-PSD

LA-0083 FORMOSA PLASTICS CORPORATION, BATON ROUGE PLANT BATON ROUGE 3/7/97 4/28/97 TURBINE/HSRG, GAS COGENERATION o . 450 MM BTU/HR 70 LB/HR COMBUSTION DESIGN AND CONSTRUCTION. BACT-PSD

MA-0022 BERKSHIRE POWER DEVELOPMENT, INC. AGAWAM 9/22/97 4/19/99 ENGINES, CHILLER, NATURAL GAS-FIRED, TWO : 23.4 MMBTU/H X DRY LOW NOX COMBUSTION TECHNOLOGY WITH SCl

WESTBROOK POWER LLC WESTBROOK 12/4/98 4/19/99 TURBINE, COMBINED CYCLE, TWO - ' 528 MW TOTAL

WYANDOTTE ENERGY WYANDOTTE 2/B/99 4/19/99 . TURBINE, COMBINED CYCLE, POWER PLANT

NJ-0013 LAKEWOOD COGENERATION, L.P. . . LAKEWOOD TOWNSHIP 4/1/91 5/29/95 TURBINES (NATURAL GAS) (2) 1180 MMBTU/HR (EACH) LB/MMBTU TURBINE BACT-OTHER

NM-0021 WILLIAMS FIELD SERVICES CO. - EL CEDRO COMPRESSOR BLANCO 10/29/93 3/2/94 TURBINE, GAS-FIRED . 11257 HP . PPM @ 15% 02

SOUTHWESTERN PUBLIC SERVICE COMPANY/CUNNINGHAM STA HOBBS 2/15/97 3/31/97 COMBUSTION TURBINE, NATURAL GAS
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Table 5-13. RBLC CO Sumrhary for Natural Gas Fired CTGs

RBLC ID Facility Name City Permit Dates : Process Description . Thruput Rate

Emission Limit Control System Description . Basis
Issuance Update . :

NY-0044 BROOKLYN NAVY YARD COGENERATION PARTNERS L.P. ~  NEW YORK CITY 6/6/95 6/30/95 TURBINE, NATURAL GAS FIRED - 240 MW

4 PPM @ 15% 02 : : LAER

NY-0050 SITHE/INDEPENDENCE. POWER PARTNERS OSWEGO 33932 9/13/94 TURBINES, COMBUSTION (4) (NATURAL GAS) (1012 MW) . 2133 MMBTU/HR (EACH) . 13 PPM COMBUSTION CONTROLS - BACT-OTHER

HERMISTON GENERATING CO. 15 PPM @ 15% GOOD COMBUSTION PRACTICES BACT-PSD

RI-0010 NARRAGANSETT ELECTRIC/NEW ENGLAND POWER CO. PROVIDENCE 4/13/92 5/31/92 TURBINE, GAS AND DUCT BURNER ’ o 1360 MMBTU/H EACH 11 PPM @ 15% 02, GAS ’ BACT-PSD

VA-0238 COMMONWEALTH CHESAPEAKE CORPORATION NEW CHURCH ' 5/21/96 7121/97 3 COMBUSTION TURBINES (OIL-FIRED)

GOOD COMBUSTION OPERATING PRACTICES BACT/NSPS

Source: RBLC 1999.



Table 5-14, RBLC CO Summary tor Distillate/Multiple Fuel Fired CTGs

RBLC ID Facility Name City Permit Dates Fuel . Process Description Thruput Rate . Emission Limit Control System Description . Basis
: Issuance Update Type i :

AL-0126 MOBILE ENERGY LLC MOBILE 1/5/99 4/9/99 GAS/OIL TURBINE, GAS, COMBINED CYCLE © 168 MW 0.04 LB/MMBTU GOOD COMBUSTION PRACTICES BACT-PSD

FL-0053 FLORIDA POWER AND LIGHT * LAVOGROME REPOWERING S 314/9 3/24/95 GAS/OIL TURBINE, OIL, 4 EACH 33 PPM @ 15% 02 COMBUSTION CONTROL : BACT-PSD

FL-0054 LAKE COGEN LIMITED UMATILLA 11/20/91 3/24/95 GAS/OIL TURBINE, OIL, 2 EACH . . - 42 MW 78 PPM @ 15% 02 COMBUSTION CONTROL : BACT-PSD

95

MMBTU/H ) 65 LB/MH ) GOOD COMBUSTION PRACTICES BACT-PSD

FL-0078 KISSIMMEE UTILITY AUTHORITY INTERCESSION CITY 4/7/193 1/13/9.5 GAS/OIL TURBINE, FUEL OIL 92

FL-0078 KISSIMMEE UTILITY AUTHORITY : INTERCESSION CITY 4/7/93 1/13/95 GAS/OIL - TURBINE, FUEL OIL 928 MMBTU/M 65 LB/H GOOD COMBUSTION PRACTICES BACT-PSD

" TURBINE, FU ) D C ACT-PSD

FL-0082 FLORIDA POWER CORPORATION POLK COUNTY SITE BARTOW 2/25/94 1/13/95 GAS/OIL-  TURBINE, FUEL OIL (2} 1730 MMBTU/H 30 PPMVD GOOD COMBUSTION PRACTICES - BACT-PSD

GA-0052 SAVANNAH ELECTRIC AND POWER CO. : 2/12/92 3/24/95 GAS/OIL TURBINES, 8 MMBTU/H, #2 OIL 9 PPM @ 15% 02 BACT-PSD

2/12/92 3 ) | TURBINE, FUEL OIL #2 - o o 26.B LB/HR @ 100% PEAKLD i ) BACT-PSD

2/12/92 3/24/95 GAS/OIL TURBINE, FUEL OIL #2 . . - 1B1 LB/H @ 50-<75% PKLD BACT-PSD

KY-0053 ' ' ' : T i 75 LB/HR (EACH) N BACT-PSD

MA-0021 ) CHARLTDN 2/2/98 4/19/99 - TURBINE, COMBUSTION, WESTINGHOUSE MODEL 501G . ) 0.07 LB/MMBTU . BACT-PSD -

MO-Q017 EMPIRE DISTRICT ELECTRIC CO. ! JOPLIN 2/28/96 - 10/6/97 GAS/OIL INSTALL TWO NEW SIMPLE-CYCLE TURBINES B8.77 MW 427.5 TPY GOOD COMBUSTION CONTROL - BACT-PSD

NC-0059 o ) ) ) (DS i o any, 8 B | EACH - ) .6 MMBTU/HR ) 81 LB/HR COMBUSTION CONTROL ) - BACT-PSD

NJ-0013 LAKEWOOD COGENERATION, L.P. ) : LAKEWOOD TOWNSHIP 4/1/91 5/29/95 GAS/OIL TURBINES (#2 FUEL OIL) (2) X . 1190 MMBTU/HR {EACH)} '0.06 LB/MMBTU TURBINE DESIGN . BACT-OTHER

NY-0044 BROOKLYN NAVY YARD COGENERATION PARTNERS L.P. NEW YORK CITY 6/6/95 6/30/95 DIESEL TURBINE, OIL FIRED i . ) 240 MW 5 PPM @ 15% 02 . : LAER

BROOKLYN NAVY YARD COGENERATION PARTNERS L.P. - NEW YORK CITY 6/6/95 6/30/95 DIESEL TURBINE, OIL FIRED

BACT-OTHER

¢
NY-0061 ANITEC COGEN PLANT BINGHAMTON 717193 4/27/95 GAS/OIL GE LM5000 COMBINED CYCLE GAS TURBINE EP #00001 i 451 MMBTU/HR . SEE NOTE #4

TBG COGEN COGENERATION PLANT BETHPAGE . 8/5/90 - 4127195 i GE LM2500 GAS TURBINE . 214.9 MMBTU/HR

NY-0068 @l ) 500 MMBTU/HR 0.02 LB/MMBTU, 10 LB/HR BACT-OTHER

00; R
NY-0072 KAMINE/BESICORP SYRACUSE LP . . SOLVAY 12/10/94 4/27/95 DIESEL - DIESEL GENERATOR (EP #0000S) 22 MMBTU/HR 0.371 LB/MMBTU, 8.27 LB/HR NO CONTROLS - - : BACT-OTHER
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Table 5-1;1». RBLC CO Sumn{ary for Distillate/Multiple Fuel Fired CTGs

RBLC ID . i Facility Name : City Permit Dates Fuel - Process Description Thruput Rate Emission Limit Control System Description : Basis
Issuance Update R Type : .
NY-0077 INDECK-YERKES ENERGY SERVICES \ 6/24/92 3/31/95 GAS/OIL°  GE FRAME 6 GAS TURBINE {EP 432.2 MMBTU/HR ] NO CONTROLS - BACT-OTHER

NY-0081 LILCO SHOREHAM HICKSVILLE ) 5/10/93 3/30/95 DIESEL (3) GE FRAME 7 TURBINES (EP #S 00007-9) 850 MMBTU/HR 10 PPM, 19.7 LB/HR " NO CONTROLS " BACT-OTHER

3 1 !
SC-0021 CAROLINA POWER AND LIGHT CO. DARLINGTON 9/23/91 3/24/95 GAS/OIL TURBINE, I.C. . 80 Mw 60 LB/H

BACT-PSD

DONSVILLE ENERGY L.P. FAIRFAX 9/25/92 3/24/95 RBINE FACILITY, GAS : K 9.9 TOTAL TPY

VA-0190 P ’ 1 N GAS/OIL  TURBINE, CO| i . GOOD COMBUSTION BACT-PSD

Source: RBLC 1999.
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determinations for natural gas- and distillate fuel oil-firerd CTGs are shown in Ta-

bles 5-15 and 5-16.

The use of oxidation catalyst to control CO from CTGs is typically required only for fa-
cilities located in CO nonattainment areas. FDEP gas turbine-CO BACT determinations 'l
for gas-fired CTGs for the past 5 years range from 9 to 30 ppmvd with an'a'verage CO
limit of 26 ppmvd. Of the 15 recent FDEP CO BACT determinations for .CTGs, 13 de- _

terminations established a limit of 20 ppmvd or higher.

The use of oxidation catalysts will, as previously noted, result in excessive HQSO4 mist -
emissions if applied to combustion devices fired with fuels containing appreciable
amounts of sulfur. Increased H,SO4 mist emissions will also occur, on a smaller-scale,

from CTGs fired with natural gas_ar_ld distillate fuel oil. Because CO emission rates from

 CTGs are inherently low, further reductions through the use of oxidation catalysts will

- result in only minor improvement in air quality (i.e., well below the defined PSD signifi-

cant impact levels for CO).

The application of DLN combustors for the GE 7EA CTG results in a trade-off between

NOy and CO emission raies; i.e., controlling NOy exhaust concentrations to 9 ppmvd at

" 15 percent O, causes an increase in CO emissions compared to a standard combustor.
- Because ambient CO concentrations in the vicinity of the rural Hardee Power Station

~would be expécted to be insignificant, the reduction in NOy emissions is considered to

have a greater environmental benefit and would more than compensate for the higher CO

‘emission rates associated with DLN technology.

‘Use of state-of-the-art combustor design and good operating practices to minimize in-

complete combustion are proposed as BACT for CO. These control techniques have been
considered by FDEP to represent BACT for CO for all CTG projects permitted within the ..

past 5 years. At baseload operatlon w1th natural ‘gas ﬁnng, maximum CO exhaust con-

" centration and hourly mass emission rate from the CTG will be 25 ppmvd and 57 0 Ib/hr,

respectively. At baseload operation with dlstlllate fuel oil firing, max1mum CO exhaust
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Table 5-1 5. Florida BACT CO Summary—Natural Gas-.Fired CTGs

Permit ' : _ Turbine Size  CO Emission Limit

Date ' Source Name - o MWwW) (ppmvd) Control Technolbg’y
04/09/93 . | Kissimmee'Utility Authority _ | 40 - 30 Good combustion
04/09/93 - - Kissimmee Utility Authority . - 80 20 Good combustion
05/17/93 Central Florida Power, L P. (Tlger Bay Destec) . 184 15 ~ Good combustion -
02/21/94 Polk Power Partners - o8 25  Good combustion
02/24/94 Tampa Electric Company Polk Power Station S 260 25 Good combustion
07/20/94 Pasco Cogen, Limited ' _ 42. 28 , Good combustion
03/07/95 B Orange Cogeneration, LP. SRR 39 | 30 - Good combustion
06/01/95 Panda-Kathleen : e 15 A .  ) 25 - Good combustion
09/28/95 City of Key West - : . 23 : 20 Good combustion
01/01/96 ~ Seminole Electric Cooperative, Inic., Hardee Unit 3 140 20 Good combustion

05/98 ' C1ty of Tallahassee Purdom Umt 8 _ 160 _ 25 Good combustion
'07/10/98 City of Lakeland MclIntosh Unit 5 : 250 25 Good combustion
09/28/98 Florida Power Corp. Hines Energy Complex : 165 25 ~ Good combustion
11/25/98 Florida Power & Light Fort Myers Repowering | 170 o 12 | - Good combustion

12/04/98 - Santa Rosa Energy Center = _ 167 ' 9 Good combustion

24 (with duct burner) ~ Good combustion

'Source: FDEP, 1998.
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Table 5-16. Florida BACT CO Summary—Distillate Fuel Oil-Fired CTGs- |

CO Emission Limit

Permit | Turbine Size
Date Source Name MW) (ppmvd) Control Technology
04/09/93  Kissimmee Utility Authority 40 - 63 * Good combustion
04/09/93 Kissimmee Utility Authority . - v 80 20 -Good combustion
05/ 17/93 | Central Florida Power, L.P. (Tiger Bay - Destec) 184 30 Good combustion
02/21/94 Polk Power Partners  84 35 Good combustion
02/24/94 ' Tamba Electric Company Polk Power Station - 260 40 . Good combustion
07/20/94 Pasco Cogen, Limited ' 42. 18 Good combﬁstibn
-01/01/96 Seminole Electric Cooperative, Inc., Hardee Unit 3 140 25 Good combustion
05/98 City of Tallahassee Purdom Unit 8 160 90 Good combustion
07/ 10/98 City of Lakeland McIntosh Unit 5 1250 90 Good combustion
| 165 - 30 .Good combustion

09/28/98

~ Florida Power Corp. Hines Energy Complex

Source: FDEP, 1998.
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concentration and hourly mass emission rate from the CTG will be 20 ppmvd and
46.0 1b/hr, respectively. These CO exhaust concentrations and emission rates are consistent
with recent FDEP BACT determinatiqns for CTGs; e.g., 'City_' of Tallahassee Purdom Unit 8
and Lakeland Utiiities Melntosh Unit 5. Table 5:17 summarizes the CO BACT emission

- limits proposed for the Project.

5.5 BACT ANALYSIS FOR NOx

NO, emissions from combustion sources _consist of two components: oxidation of com-
bustion air atmospheric nitrogen (thermal NOy and prompt NOy) and conversion of

chemically FBN. Essentially all CTG NOy emissions originate as nitric oxide (NO). NO

_ generated by the CTG combustion process is. subsequently further OXIdIZCd in the CTG

- exhaust system or in the atmosphere to the more stable NO, molecule

Thermal NOy results from the oxidation of atmospheric nitrogen under high temperature
combustion conditions. The amount of thermal NOy formed is primarily a function of
combustlon temperature and residence time, air/fuel ratio, and, to a lesser extent, com-
bustion pressure. Thermal NO, increases exponentlally with increases in temperature and

linearly with increases in residence time as described by the Zeldovich mechanism.

Prompt NOy is formed near the c_ombustio'n flame front from the oxidation of intermedi--

ate combustion products such as hydrog.en cyanide, nitrc')gen, and NH. Prompt N'Ox com-
prises a small portion of total NO in conventional near-steichiometric CTG combustors
but increases under fuel-lean conditions. Prompt NO, therefore, is an impertant conéid-
eration with respect to DLN combustors that use lean fuel mixtures. Fuel NOy arises from.
the oxidation of nonelemental nitrogen contained in the fuel. The conversion of FBN to
NOX depends on the bound nitrogen content of the fuel. In contrast to thermal NOy, fuel -
NOy formation does not vary appreciably with combustion variables such as temperatufe R
or residence time. Presently, there are no combustion processes or fuel treatment tech-
nologies available to control fuel NOy emissions. For this reason, the gas turbine NSPS : | _
(Snbpart 'GG) contains an allowance for FBN (see Table 5-2). NOx emissions from com-

bustion sources fired with fuel oil are higher than those fired with natural gas due to -

5-29  Y:\GDP-99\HPP\ACP.DOC—061799



Table 5-17 Proposed CO BACT Emission Limits

_ : Proposed CO BACT Emission Limits*¥
Emission Source Ib/hr ppmvd

GEPG7121 (JEA)CTG 57 25
(Natural Gas-Fired) :

GE PG7121 (JEA) CTG - 46 | 20
(Distillate Fuel Oil-Fired) '

*Maximum rates for all operating scenarios.
t24-hour block average. '

~ Sources: GE, 1999.
ECT, 1999.
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higher combustion flame temperatures and FBN contents. Natural gas may contain mo-
lecular nitrogen (N,); however, the N> found in natural gas does not contribute signifi- |

cantly to fuel NO formation. Typically, natural gas contains a negligible amount of FBN.

5.5.1 POTENTIAL CONTROL TECHNOLOGIES

Available techn'ologie.s' for controlling NOy emissions from CTGs include combustion

process modifications and posteombustion exhaust gas treatment systems. A listing of

available technologies for each of these categorieé follows:

Combustion Process Modifications:

e Water or steam injection and standard combustor design.
. Water or steam injection and advanced combustor design.
. DLN combustor design.

Postcombustlon Exhaust Gas Treatment System

. Selectlve non- catalytlc reduction (SNCR).
K Non-selective catalytic reduction (N SCR):

o SCR. ' |

e  SCONOx™

A description of each of the listed control technologies is provided in the folloWing sec- -

tions.

Water or Steam Injection and Standard Combustor Desngn _
Injectlon of water or steam into the pnmary combustlon zone of a CTG reduces the for-

mation of thermal NOx by decreasmg the peak combustion temperature. Water 1n3ect10n

decreases the peak flame temperature by diluting the combustion gas stream and acting as -

a heat sink by absorbing heat necessary to: (a) vaporize the water (latent heat of vapori-
zation), and (b) raise the vaporized water temperature to the combustion temperature. .
High purit); water must be err_iployed to prevent turbine corrosion and deposition of ‘_solids '

on the turbine ‘.blades.' Steam injection employs the same mechanisms to reduce the peak
flame temperature with the exclusion of heat'ébsorbed due to vaporization since the heat. _

of vaporization has been added to the steam prior to injection. Accordingly, a greater
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amount of steam, on a mass basis, is required to achieve a specified level of NO, reduc-
tion in comparison to water injection. Typical injection rates range from 0.3 to 1.0 and
0.5 to 2.0 pounds of water and steam, respectively, per pound of fuel. Water or steam in-

jection will not reduce the formation of fuel NOx.

The maximum amount of steam or water that can be injected depends on the CTG com-
bustor design. Excessive rates of injection will cause flame instability, combustor dy-
namic pressure oscillations, thermal stress (cold-spots), and increased emissions of CO
and VOCs due to combustion inefficiency. Accordingly, the efficiency of steam or water
injection to reduce NO, emissions also depends on turbine combustor design. For a given
tnrbine design, the maximum Water-to-fuel ratio (and inaximum NOx reduction) will oc-
cur up to the point where cold-spots and flame instability adv_erse1y effect safe, efficient,

and reliable operation of the_turbine. -

. The use of water or steam injection and standard turbine combustor design can generally
achieve NOy exhaust concentrations of 42 and 65 ppmvd for gas and oil firing, respec-

tively.

Water or Steam Injection and Advanced Combusto.r Design

‘Water or steam injection functions in the same manner for advanced combustor designs
as described previously for standard combustors. Advanced combustofs, however, have ,
been designed to generate lower levels of NOy and tolerate greater amounts of water or
_steam injection. The use of water or steam injection and advanced turbine combustor de-
sign can typically achieve NOy exhaust concentrations of A25 and 42 ppmvd for gas and

oil firing, respectively.

Dry Low-.NO_x Combustor Design |
A number of turbine vendors have developed DLN combustors that premix turbine fuel

and air prior to combustion in the primary-zone. Use of a premix burner results in a ho-
mogeneous air/fuel mixture without an identifiable flame front. For this reéso_n, the peak

and average flame temperature are the same, causing a decrease in thermal NO, emis-
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sions in comparison to a conventional diffusion burner. A typical DLN combustor incor-
porates fuel staging using several operating modes as follows |
o Primary Mode—Fuel supplied to first stage only at turbine-loads from 0 to
35 percent. Combustor burns with a diffusion flame with quiet, stable op-
eration. This mode is used for ignition, warm-up, acceleration, and low-load

operation.

. Lean-Lean Mode—Fuel supplied to both stages with flame in both stages at
| tui_bine loads from 35 to 50 percent. Most of the secondary fuel is premixed .

with air. Turbine loading continues with a flame present in both fuel stages.

As load is increased, ‘CO emissions will decrease, and NOy levels will lin-
crease. Lean-lean operatio.n will be maintained with increasing turbine load -

until a preset combustor fuel-to-air ratio is reached when transfer to premix
operatlon occurs. | |

. Secondary Mode (Transfer to Premlx)—At 70-percent load, all fuel is sup-

plied to second stage. -

. Premix Mode—Fuel is prov1ded to both stages w1th approximately

80 percent furnished to the first stage at turbine loads from 70 to 100 per-

~ cent. Flame is present in the second stage only.

~ Currently, premix burners are limited in application to natural gas and loads above ap-

proximately 35 to 50 percent of baseline due to flame stab1l1ty considerations. Durlng oil

firing, wet 1nject10n is employed to control NOy emissions.

In addition to lean premixed combustion, CTG DLN combustors typically incorporate

lean combustion and reduced combustor re51dence tlme to reduce the rate of NO, forma- -

tion. All CTGs cool the high-temperature CTG exhaust gas stream with dilution air to
lower the exhaust gas to an acceptable temperature prior to entering the CTG turbine. By )
adding additional dilution air, the hot CTG exhaust gases are rapidly cooled to tenlpera- '
tures below those needed for NOx formation. Reduced residence time combustors add the’

d11ut10n air sooner than do standard combustors The amount of thermal NOy is reduced
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“because the CTG combustion gases are at a higher temperature for a shorter period of

time.

Current DLN combustor technology can typically achieve a NOy exhaust concentration

of 15 ppmvd or less using natural gas fuel.

Selective Non-Catalytic Reduction

The SNCR process involves the gas phase reaction, in the absé_nce of a catalyst, of NOy in
the exhaust gas stream with injected ammonia (NH;) or urea to yield nitfogen aﬁ'd water
vapdr. The two commercial applications of SNCR ing:lude the Electric waer Research -
Institute’s NOOUT aﬁd Exxon’s Thermal DeNOy processes. The two processes are
similar in that eifher NH; (Thermal DeNO,) or urea .(NOXOUT) is injected into a hot ex-
haust gas stream at a location specifically chosen to achieve the optimum reaction tem-

perature and rcsidenée time. Simplified chemical reactions for the Thermal DeNOy proc-

- ess are as follows:

{4NO +4NH; + 0, — 4N, + 6 H,0 Q)
4NH; +5 02 > 4NO + 6 H,0 Q)

The NO,OUT process. is similar with the exception that urea is used in placé of NHs. The '

critical design parameter for both SNCR processes is the reaction temperature. At tem-

peratures below 1 ,600°F, rates for both reactions decrease allowing unreacted N_H3' to exit

~with the exhaust stream. Temperatures between 1,600 and 2,000°F will favor reaction (1)

resulting in a reduction in NOy emissions. Reaction (2) will dominate at temperatures

above approximately 2,000°F, causing an increase in NOy emissions. Due to reaction

temperature considerations, the SNCR injection system must be located at a point in the

exhaust duct where temperatures are consistently between 1,600 and 2,000°F.

Non-Seiective Catalytic Reduction )

The NSCR process utilizes a plaﬁrium/rhodium catalyst to reduce NOx to nitrogen and
water vapor under fuel-rich (less than 3 percent Oz) conditions. NSCR technology has

been applied to automobiles and stationary reciprocating engines.
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Selectlve Catalytic Reduction

In contrast to SNCR, SCR reduces NO emissions by reactlng NH; with exhaust gas NOy |
to yleld nitrogen and water vapor in the presence of a catalyst. NHj is injected upstream
of the catalyst bed where the following primary reactions take place:

4NH; + 4NO + O, > 4N, + 6H,0 _ 3)

ANH; + 2NO, + 0, — 3N, + 6H,0 o)

The catalyst serves to lower the activation energy of these reactions, which allows the
NOx conversions to take place at a lower temperature (i.€., in the range of 600 to 750°F). -
Typical SCR catalysts include metal oxides (titanium oxide and vanadium), noble metals

(combiriatiorls of platinum and rhodium), zeolite (alumino-silicates), and ceramics.

Factors affecting SCR performanee include space velocity (volume per hour of flue gas‘
divided by the volume of the catalyst bed), NH3/NOy molar ratio, and catalyst bed tem-
perature. Space velocity is a function of catalyst bed depth. Decreasing the space velocity
_ (increasing catalyst bed depth) will improve NO, remeval efﬁciency by increasing resi-
"~ dence time but will also cause an increase in catalyst bed pressure drop. The reaction of
NOy with NHj theoretically requires a- 1:1 molar ratio. NH3/NOy molar ratios greater than
1:1 are necessary to achieve high-NOy rerrroval ef_ﬁciencies due to imperfect mixing and
~ other reaction limitations. However, NH3/NOx molar. 'raﬁo_s are typically maintéined at

1:1 or lower to prevent excessive unreacted NH; (ammonia slip) emissions.

As was the case for SN_CR, reaction temperature is critical for proper SCR operation. The
optimum temperature range for conventional SCR operation is 600 to 750°F. Below this
temperature range, reduction reactions (3) and (4) will not proceed. At temperatures ex-
ceeding the o'ptimall range, oxidation of NH; will take place resulting in an increase in |
NOy emissions.. Specially formulated, high-temperature zeolite catalysts have recently
been developed that function at exhaust stream temperatures up to a maximum of ap-
- proximately 1 ;025°F. The exhaust temperature range for the GE 7EA simple cycle unit is
981to 1 100°F (gas firing) and 975 to 1,100°F (oil firing) Accordingly, the CTG exhaust

temperature would need to be reduced to an acceptable level prlor to treatment by a hot |
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SCR control system. NO, removal efficiencies for SCR systems typically range from 70
to 90 percent. ' '

SCR catalyst is subject to deactivation by a number of mechanisms. Loss of catalyst ac-
tivity can occur from thermal degradation if the catalyst is exposed to excessive_tem-
peratures over a prolonged period of time. Catalyst deactivation can also occur due to
chemical poisoning; Principal poisons include arsenic, sulfur, potassium, sodium, and
calcium. Due to the potential for chemical poisoning with fuels other than natural gas,

application of SCR to CTG has been primarily limited to natural gas-fired units.

SCONO,™ ,
SCONO™ is a NOy and CO control system exclusrvely offered by Goal Line Envrron-
mental Technologres (GLET). GLET is a partnershrp formed by Sunlaw Energy Corpo-
ration and Advanced Catalyst Systems, Inc

The SCONO,™ system employs a single catalyst to simultaneously oxidize CO to CO;,
and NO to NO;. NO; formed by the oxidation of NO is subsequently absorbed onto the
catalyst surface through the use of ‘a potassium carbonate absorber coating. ‘The

SCONO,™ oxidation/absorption cycle reactions are:

CO + % 0; - CO, | o | O
NO + %0, »> NO;. o )
2NO; + K;CO3 — CO; + KNO; +KNO; - )

CO; produced by reactrons (5) and (7) 1s released to the atmosphere as part of the
CTG/HRSG exhaust stream.

As shown in reaction (7), the potassium carbonate catalyst coating reacts with NO; to
form potassium nitrites and nitrates. Prior to saturation of the potassium carbonate coat-
ing, the catalyst must be regenerated This regeneration is accomplished by passing a di-
lute hydrogen- reducmg gas across the surface of the catalyst in the absence of O,. Hy--
drogen in the reducmg gas reacts with the nitrites and nitrates to form water and elemen- ’

tal nitrogen. CO; in the regeneration gas reacts with potassium nitrites and nitrates to
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form potassium carbonate; this compound is the catalyst absorber coating present on the

surface of the catalyst at the start of the oxidation/absorption cycle. The SCONO,™ re-

generation cycle reaction is:

KNO, + KNO; +4H, +CO; — KyCO; + 4 HyOg + Ny - ®

Watér vapor and elemental nitrogen are rel‘eased to the atmosphere as part of the
CTG/HRSG exhaust stream. Following regeneration, the SCONO,™ catalyst has a fresh
coéting of potassium carbonate, allowing the oxidation/absorption cycle to begin again.
There is no net gain or loss of potassium carbonate after both the oxidation/absorption -

and regeneration cycles have been completed.

Since the regeneration cycle must take place in an oxygen-free environment, the section
of catalyst undergoing regeneration is isolated from the exhaust gas stream using a set of

louvers. Each catalyst section is equipped with a set of upstream and downstream lou-

‘vers. During the regeneration cycle, these louvers close and valves open allowing fresh

regeneration gas to enter and spent regeneration' gas to exit the catalyst section being re-

generated. At any given time, 75 percent of the catalyst sections will be in the oxida-

tion/absorption cycle, while 25 percent will be in regeneration mode. A regeneration cy-

cle is typically set to last for 3 to 5 minutes.

Regeneration gas is produced by reacting natural gas with 02 present in ambient air. The |
SCONO,™ system uses a g‘aé generator produced by Surface Combustion. This unit uses
a two-stage process to produce hydrogen and CO,. In the first stage, natural gas and am-
bient air are reacted across a partial oxidation catalyst at 1,900°F to form CO and hydro-
gen. Steam is'added and the gaé mixture then passed across a low'temperature shift cata- -
lyst, forming CO, and additional hydrogen. The resﬁlting gas stream is di.lutedrto less -
than 4 percent hydrogen using steam or another inert gas. The regeneration gas rea;:tions".
are: _ ' - | '

CHy + %0, +1.88N; > CO+2H + 1.8 N, o ®

CO+2H2 + H20+1.88N22 - CO,+ 3H, +1.88N; (10)

5-37 . YAGDP-99\HPP\ACP.DOC—061799



- The SCONO™ opefates at a temperature ran'ge of 300 to 700°F and, therefore, must be

installed in the appropriate temperature section of a HRSG. For SCONO™ Systems in-
stalled in locations of the HRSG above 500°F, a separate regeneration gas generator is
not required. Instead, regeneration gas is produced by introducing natural gas directly ‘

across the SCONO,™ catalyst, which refonns the natural gas.

The SCONO™ Sys‘tem catalyst is subjéct to réduced performance and deactivation due S

to exposure to sulfur oxides. For this reason, an additional cétalytic oxidation/absorption
éystém (SCOSO™) to remove sulfur compounds is installed upstream of the SC(»)NO,(TM
catalyst. During regeneration of the SCOSO,(TM catalyst, either H,SO4 misi or SO, is’re-b '
leased to the atmosphere as part of the CTG/HRSG exhaust gaS stream. The absorption
portion of the SCOSO,™ process is propnetary SCOSO ™ ox1dat10n/absorpt10n and
regeneration reactions are:

CO + %0, — coz' ‘ » | (1'1)

SO; + % 0; > SO ’ | | (12)
SO; + SORBER — [SO; + SORBER] ' (13)
[SO; + SORBER] +4 H; > H,S +3 H,0 (19

Utility materials need for the operation of the.SCONOxTM control System includc é.mbient

‘aif, natural gas, Water, steam, and electricity. The primary utility material is natural gas

- used for regeneration gas production. Steam is used as the carrier/dilution gas for the re-

generation gas. Electricity is required to operate the computer control system, control

valves, and louver actuators.

Commerc1al experlence to date with the SCONO™ control system is 11m1ted to one

- small combined-cycle power plant located in Los Angeles. This power plant, owned by

GLET partncr Sunlaw Energy Corporation, uses a GE LM2500 turbine equipped. with
water injéction to control NO, emissions to approximately 25 ppmvd. The SCONO™ |
control system was installed at the Sunlaw Energy facility in December 1996 and has

. achieved a NOy exhaust concentration of 3.5 parts per million by volume _(ppmv) result-

ing in an'approximate 85-percent NOy removal efficiency.
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Technical Feasibility

All of the combustion process modification technoldgies n_ientioned (water or steam in-
jection and standard combustor design, water or steam injecﬁon and advanced combustor
design, and DLN combustor design) would be feasible for the Project CTG. Of the post-
combuétion.staék VgasAtreatment technologies, SNCR is not feasiBle because the tempera-
. ture required for thjs technology (between 1,600 and 2,000°F) exceeds that found in sim-
ple-cycle CTG exhaust gas streams (abproximately I,lOO"F ). NSCR was also determined
fo be te_chnicélly infeasibie because the pfoéess must take place in av fuel-rich (less than-
3-percent O,) environment. Due to high excess air rates, the O, content of combustibh
turbine exhaust gases is typically 13 percent. The SCONO,(TAM control-technology is not
- technically feasible because the temperature required for this technology (between 300 to
700°F) is well Vbelow the 1,100°F typically occurring for simplé-cycle‘ CTG exhaust gas
streams. In addition, SCONOx™ control technology has not béen commercially demon-
-strated on a large CTG. The CTG planned for the Project, a GE PG7121 (7EA) unit, has a
nominal generation capacity of 75 MW. Accordingly, the Project CTG is three times
larger than the nominal 25-MW GE LM2500 used at the Sunlaw Energy Corporation Los |
Angeles facility. Technical pfoblems associated with scale-up of the SCONOx™ technol-
ogy are unknown. Additional concerns with SCOAI_\I_O,(T’."l conﬁol technology include proc-
ess complexity (multiple catalytic ox_idation/absorptioh]regeneration systems), rcliance on
only one supplier, and the relatively brief (approximéteiy 30 months) operating history of
the technology. ' - | ' |

For natural gas ﬁring,"use of advanced DLN combustor teéhnblogy will achieve NOy
| emission rates comparable to or less than wet injection baSed on CTG vendor data. Ac-
“cordingly, the BACT analysis for NOy for the Project CTG was confined to advanced ‘
DLN combustors (natural gas firing), water injection (distillate fuel oil firing), and the
applicatién of postcdrﬁbustion hot SCR control technologies. Hot SCVR is considered po-
tentially feasible with the addition of CTG exhaust stream cooling. However, thére are

currently no such installations on large, simple-cycle CTGs. The following sections pro-:

‘vide information regarding energy, ehilironmehtal, and economic impacts and prprSe;d '

BACT limits for NO,.
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5.52 ENERGY AND ENVIRONMENTAL IMPACTS
The use of advanced DLN combustor technology will not have a significant adverse impact

on CTG heat rate.

The installation of hot SCR technology will cause lan increase in back préss‘ure'on the CTG
due to the pressufe drop across the catalyst bed. Additional energy would be needed for the.
pumping of aqueous NHj from storage to the injection nozzles and generétioh of steam for
NH; vaporization. A SCR control system for the Project CTG is projected to have a :press_ure
drop across the catélyst bed of approxir_hately 3.0 inches of water. This préssure drop will -
result in a 0.6-percent energy penaity due to reduced turbine output power. The reduction in
turbine output power (lost power geﬁeration) will ‘result in an energy penalty of
3,942,000 kwh (13,451 MMBtu) per year at baseload (75 MW) operation and 8,760 hr/yr -
 operation. This energy peﬁalty is eqﬁivalent to the use of 12.81 million ft* of natural gas an-
- nually based oh a natural gas heating \}alue of 1,050 Btw/ft’. The lost powef generaﬁon‘ en-
ergy peﬁalty, based on a power cost of $0.030/kwh, is $118,260 per year. | |

There are no signiﬁcant adverse environmental effects due to the use of advanced DLN 4
combustor technology. In contrast, application of hot SCR technology would result in the
 following adverse environmental impacts: | |

° NH; emissions due to ammonia slip; NH3 emissions are _estimated to total

25 tpy (at baseload and 59°_F ambient temperature) for a SCR design NH3 slip

rate of 5 ppmvd. However, NH3 slip can inérease significantly during start-ups,

upsets, or failures of the NHj injection system, or due to catalyst degradatiqn. -

In instancés where such events'have occurred, NH; exhaust concentrations of

50 ppmv or greater have been measured. Since the odor threshold of NHj is

20 ppmv, releases of NH3 during upsets or malfunctions have the poten_tial to

cause ambient odor problems. NHj also acts as an irritant to human tissue. De-

pending on the concehtfation and duration of exposure, NH; can cause eye,

skin, and mucous membrane irritation. These effects can vary from minor irri-

tation to severe damage. Contact of the skin or mucosa with liquid NH; ora -

high vapor concentration can result in burns or obstructed breathing.
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' . Ammonium bisulfate and ammonium sulfate particulate emissions due to the
' reaction of NH; with SO; present in the exhaust gases; total PM/PM,q emis-
sions would increase by approximately 50 percent.
. | A public risk due to poténtial leaks from the storége of large quantities of NH3;
' NHj has been designated an Extremely Hazardous Substance under the federal
Superfund Amendment and Reauthorization Act Title III regulations. | _
. Disposal of spent catalyst that may be considered hazardous due to heavy

metal contamination; vanadium pentoxide is an active component of a typical

SCR catalyst and is listed as a hazardous chemical waste under Resource Con- | o

servation and Recovery Act Regulations 40 CFR 261.30. As a potential- haz-
ardous waste, spent catalyst may have to be transported and disposed in a haz-’
ardous waste landfill. In addition, facility workers could be exposed to high

levels of vanadium pentoxide particulates during catalyst handling.

5.5.3 ECONOMIC IMPACTS

An assessment of economic irnpaéts was performéd by .cdmparing control costs between a

' Béseline case of advanced DLN combustor technology and baseline technology with the ad-
dition of SCR controls. Baseline technology is expected to achieve NOy exhaust concentra-
tions of 9.0 and 42 ppmvd at 15-percent O, for natural gas and distillate fuel oil ﬁring? re- .
spectively. SCR technology was premised -to achieve NOx concentrations of 3.5 and 16.3
ppmvd at 15-percent 02. for natural gas and distillate fuel oil firing, respectively. The NOx
concentration of 3.5 ppmvd is representative of recent LAER determinatibns made in Cali-
forriia for natural gas-ﬁr_éd CTG equipped with DLN combustof technology and SCR con-
trols. As supplied by GE, the PG7121 (7TEA) unit is equipped with duel-fuel low-NOj com-

bustors. GE offer no other option with respect to combustor type or design.

The cost impact analysis was conducted using the OAQPS faétors previously summarized in
Table 5-1 and project-specific economic factors provided in Table 5-9. Emission reductions |
were calculated assuming baseload operation for 7,884 and 876 hr/yr (for natural gas and
distillate fuel oil firing, respectively) at an annual average ambient temperature of S9°F. Ta-,
bles 5-18 and 5-19 summarize spemﬁc capital and annual operatmg costs for the SCR con- |

trol system, respectlvely
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. o Table 5-18. Capital _Co'sts for S.CR System

L _ ' _ OAQPS
Item ' o Dollars - Factor
|
? Direct Costs
o N Purchased equipment - o 2,384,000 (A)
Instrumentation : ' ' 238,400 0.10x A
Salestax - : 143,040 , 0.06 x A
Freight =~ o ' 119,200 _ L 0.05x A
Subtotal Purchase Equipment ~ $2,884,640 B
Installation _ : .-
Foundations and supports 230,771 ' 0.08xB
Handling and erection 403,850 -0.14xB
Electrical : ' ‘ 115,386 - . 0.04 xB
Piping ' 57,693 002xB
. : Insulation for ductwork 28,846 0.0l xB
' Painting _ o ' 28,846 ~ 0.01xB
_Subfotal Installation Cost $865,392
Subtotal Direct Costs  $3,750,032
Indirect Costs
Engineering | 288464  0.10xB
Construction and ﬁeld expenses ' 144,232 _ 0.05xB
Contrac_tor fees : : 288,464 - 0.10xB
Start-up - _ 57,693 : - 0.02xB
Performance test - 28,846 - : O_.Ol x B
Contingency _ : 86,539 : . 015xB
 Subtotal Indirect Costs 8894238
TOTAL CAPITAL INVESTMENT $4,644,270 (TCI)

Sources: Engelhard, 1999.

. : ECT, 1999.
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Table 5-19. Annual Operating Costs for SCR System

, ‘ OAQPS
Item Dollars Factor
Direct Costs
Labor and material costs
Operator - 15,002 :
Supervisor 2,250 0.15x A
Maintenance
Labor" 17,372
Materials 17,372 1.00x B
Subtotal Labor, Material, $51,996 '
_ and Maintenance Costs
Catalyst costs :
Replacement (materials and labor) $1,627,260
Annualized Catalyst Costs $421,974
Raw materials and utilities '
Electricity 9,732
Aqueous NH; 80,235
Subtotal Raw Materlals and Utilities $89,967
Energy penalties .
Turbine backpressure 118,260 -
Subtotal Direct Costs . $682,198
Indirect Costs
Overhead 31,198 . 0.60 x C
Administrative charges 92,885 0.02 x TCI
Property taxes 46,443 0.01 x TCI
Insurance 46,443 0.01 xTCI. -
Capital recovery’ 341,789 '
Subtotal Indirect Costs $558,757
TOTAL ANNUAL COST $1,240,955

- Sources: Engelhard, 1999.

ECT, 1999.
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" Cost effectiveness for the application of SCR technology to the Project CTG was deter-
mined to be $10,189 per ton of NO, removed. This control cost is considered. economically

uméasonable. Table 5-20 summarizes results of the NOx BACT analysis.

5.5.4 PROPOSED BACT EMISSION LIMITATIONS

BACT NOy limits obtained from the RBLC database for natural gas- and distillate fuel
oil-fired CTGs are provided in Tables 5-21 and 5-22, respectively. Recent Florida BACT
determinations for natural gas- and distillate fuel oil-fired CTGs are shown in Ta-

bles 5-23 and 5-24.

FDEP natural gas-fired CTG NOx BACT determinations for the pést 5 years range from -
12 to 25 ppmvd at 15-percent O, with an average NOy limit of 15 ppmvd at 15-percent "
0,. Of the ten most recent FDEP NOx BACT determinations for CTG, seven determina-
tions established a limit of 15 ppmvd or higher.

At baseload operation with natural gas ﬁﬁng, maximum NOy exhaust concentration and .
hourly mass emission rate from the CTG will be 9.0 ppmvd and 35.0 Ib/hr, respectively,
based on the application of DLN combustors. At baseload operation with di_stillat.e.fuel
oil firing, maximum NOy exhaust chcentrafion and hourly mass emission rate from '_t"he‘ ’
- CTG will be 42 ppmvd and 179.0 1b/hr, respectively, based on the use of wet injection.
Table 5-25 summarizes the NOy BACT emission limits proposed for the Project. NOy |
emission rates proposed as BACT for the Project CTG are consistent with prior FDEP
BACT determinations. |

5.6 BACT ANALYSIS FOR SO,

5.6.1 POTENTIAL CONTROL TECHNOLOGIES

- Technologies employed to control SO, emissions from combustion sourcés consist of
fuel treatment and postcombustion add-on controls (i.e., flue gas desulfurization [FGD]'

systems).
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Table 5-20. Summary of NO, BACT Analysis

Emission Impacts ' "Economic Impacts

Energy Impacts

Baseline 455 © 1992 N/A N/A N/A , N/A

Environmental Impacts : _ . . Adverse
Emission Installed Total Ann_ualiied Cost Effectiveness Increase Over Toxic Environmental
Control Emission Rates Reduction Capital Cost Cost Over Baseline Baseline Impact Impact
Option "~ Ib/hr tpy (tpy) % (&/yr) ($/ton) (MMBtu/yr) (Y/N) (Y/N)
SCR ' 17.7 77.4 1305 4,644,270 1,240,955 . 10,189 13,451 Y Y
N/A N/A N/A

Basis: One GE PG7121 (7EA) CTG, 100-percent load for 7,884 hr/yr gas-firing and 876 hr/yr oil-firing.’

Sources: GE, 1999.
- ECT, 1999.
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Table.5-21. RBLC NO, Summary for Natural Gas Fired CTGs

. * RBLCID . Facility Name City

Permit Dates Process Description N - Thruput Rate Emission Limit Control System Description Basis
Issuance Update - i

3/4/98 " BACT-PSD

AL-0120 GENERAL ELECTRIC PLASTICS ) BURKVILLE 5/27/98 7/2/98 COMBINED CYCLE (TURBINE AND DUCT BURNER) ' 0.07 LBS/MMBTU COMBINED OLN ON TURBINE AND LOW NOX BURNER ON DB . BACT-PSD

MD-0021 PEPCQ - STATION A DICKERSON 5/31/90 7/20/94 TURBINE, 124 MW NATURAL GAS FIRED 1256 MW 42 .PPM @ 15% 02 WATER INJECTION . - - BACT-PSD

MD-0018 PEPCO - CHALK POINT PLANT EAGLE HARBOR 33049 7/20/94 TURBINE, 105 MW NATURAL GAS FIRED ELECTRIC 1056 Mw 77 PPM @ 15% 02 DRY PREMIX AND WATER INJECTION : . BACT-PSD

AL-0096  MEAD COATED BOARD, INC. ) o ( ) 3/12/97 INE T )  MMBTU/H ) PPMVD@ 15% 02 (GAS) ) ) BACT-PSD

AZ-0010 EL PASO NATURAL GAS : 10/25/91 3/24/95 TURBINE, GAS, SOLAR CENTAUR H 5500 HP 42 PPM @ 15% 02 DRY LOW NOX COMBUSTOR . . BACT-PSD

AZ-0012  EL PASO NATURAL GAS ) 10/18/91 E, N ¢ ' ) @ ' LOW NOX COMBUSTOR BACT-PSD

CA-0437 KINGSBURG ENERGY SYSTEMS : 9/28/89 8/3/93 TURBINE, NATURAL GAS FIRED, DUCT BURNER 34.5 MW 6 PPM @ 15% 02 SCR, STEAM INJECTION . BACT-PSD

CA-0774 SOUTHERN CALIFORNIA GAS COMPANY WHEELER RIDGE 5/14/97 3/16/98 VARIABLE LOAD NATURAL GAS FIRED TURBINE COMPRESSOR 50.1 MMBTU/HR . 25 PPMVD @ 15% 02 DRY LOW NOX COMBUSTOR LAER

CA-0794 ) 3/16/98  SOLAR MODEL 1100 SATURN GAS TURBINE S 13.6 MMBTU/HR NO CONTROL
CA-0853  KERN FRONT LIMITED C E, C ' ' WATER INJECTION AND SCR BACT-OTHER

CA-0863 SUNLAW COGEN, (FEDERAL COLD STORAGE COGENERA VERNON S 1/15/%a 4/19/99 186817 LB/YR . WATER INJECTION AND SCONOX (MOD 2}

C0-0023 PHOENIX POWER PARTNERS . GREELEY 5/11/93 3/24/95 TURBINE (NATURAL GAS) ' 311 MMBTU/HR 22 PPM @ 15% 02 BACT-OTHER

1/21/99 TURBINES, COMBUSTION MODEL V84.3A, 2

FL-0056 ORLANDO UTILITIES COMMISSION TITUSVILLE 11/5/91 5/14/93 i . 35 MW : 42 PPM @ 15% 02 . WET INJECTION ' BACT-PSD

FL-0082 FLORIDA POWER CORPORATION POLK COUNTY SITE - 'BARTOW 2/25/94 '1/13/95  TURBINE, NATURAL GAS (2) - ) 1510 MMBTU/H 12 PPMVD @15 % 02 DRY LOW NOX COMBUSTOR BACT-PSD

" LAKELAND 6/1/95 6/20/96 - COMBINED CYCLE COMBUSTION TURBINE (TOTAL 11 5MW)

GA-0063 MID-GECRGIA COGEN. Lo KATHLEEN 4/3/96 8/19/96 COMBUSTION TURBINE {2), NATURAL GAS 116 MW 9 PPMVD DRY LOW NOX BURNER WITH SCR ) BACT-PSD

LA-0086 MANSFIELD 2/24/94 4/17/95 338 MM BTU/HR TURBI 25 PPMV 15% 02 TURBINE DLN/COMBUSTION CONTROL

INTERNATIdNAL PAPER TURBINE/HRSG, GAS COGEN
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Table 5-21. RBLC NO, Suri'\ma_ry for Natural Gas Fired CTGs ]

RBLC ID - Facility Name .. City

Permit Dates
Issuance Update

Process Description Thruput Rate Emission Limit Control System Description Basis

LA-0091 GEORGIA GULF CORPORATION PLAQUEMINE

ME-0019

MI-0206 = KALAMAZOO POWER LIMITED COMSTOCK

MS-0030 . BAY SPRINGS

NJ-0030 HOFFMAN-LA ROCHE, NUTLEY COGEN FACILITY NUTLEY

CES CO. - EL CEDRO COMPRESSQO BLANCO

NM-0029  SOUTHWESTERN PUBLIC SERVICE COMPANY/CUNNINGH HOBBS

NY-0044 BROOKLYN NAVY YARD COGENERATION PARTNERS L.P. NEW YORK CITY

. 33575 3/23/94 TURBINE, GAS-FIRED, 2, W/ WASTE HEAT BOILERS

12/17/96 3/24/97 TURBINE, NATURAL GAS-FIRED"

3/26/96 4/21/97 GENERATOR, NATURAL GAS FIRED TURBINE 1123 MM BTU/HR 25 PPMV-CORR. TO 15%02 CONTROL NOX USING STEAM INJECTION BACT-PSD

1313 MM BTU/HR

9/14/98 4/19/99

1805.9 MMBTU/H 15 PPMV DRY LOW NOX TURBINES BACT-PSD

9160 HORSEPOWER 110 PPMV @ 15% 02, DRY . PROPER TURBINE DESIGN AND OPERATION - - BACT-PSD

5/8/95 2/2/99 TURBINE, GM LM500 86.6 MM8TU/H 0.34 LB/MMBTU RACT

TURBINE, GAS-FIRE ) 11257 HP SOLONOX COMBUSTOR, DLN BACT-PSD

2/15/97 3/31/97  COMBUSTION TURBINE, NATURAL GAS

SEE FACILITY NOTES W NOX COMBUSTIdN BACT-PSD

6/6/95 6/30/95 TURBINE, NATURAL GAS FIRED ’ 240 MW 3.5 PPM @ 15% 02 SCR . LAER

NY-0080  PROJECT ORANGE ASSOCIATES SYRACUSE

MADRAS

PA-0148  UE MO . RICHLAND

WA-0027 SUMAS ENERGY INC. SUMAS

FLORIDA POWER AND LIGHT NORTH PALM BEACH

FL-0078 KISSIMMEE UTILITY AUTHORITY INTERCESSION CITY

AUBURNDALE POWER PARTNERS, LP AUBURNDALE

DUKE POWER CO. LINCOLN COMBUSTION TURBINE STAT LOWESVI

ECOELECTRICA, L.P. * PENUELAS

12/1/93 3/31/35  GE LM-5000 GAS TURBINE *'STEAM INJECTION, FUEL SPEC: NATURAL GAS ONLY BACT

550 MMBTU/HR 25 PPM, 47 LB/HR

11/3/89 7/20/94  TURBINE, NAT, GAS 14600 HP 42 PPM @ 15% 02 BACT-PSD

11/22/94 (GE : N | ) BACT-OTHER

7/31/96

33414 8/1/91 TURBINE, NATURAL GAS ) 88 MW 6 PPM @ 15% 02 ! SCR BACT-PSD

9/13/94 1.3 LB/MMBTU LEAN BURN ENGINE BACT-OTHER

6/5/91 3/24/95 25 PPM @ 15% 02 LOW NOX COMBUSTORS - BACT-PSD

4/7/93 1/13/95  TURBINE, NATURAL GAS 869 MMBTU/M 15 PPM @ 15% 02 DRY LOW NOX COMBUSTOR BACT-PSD

12/14/92 1/13/95  TURBINE,GAS 15 PPMVD @ 15 % 02. DRY LOW NOX COMBUSTOR

3/24/95  TURBINE, COMBUSTION 1313 MM BTU/HR - 119 LB/HR MAXIMUM WATER INJECTION . BACT-PSD

STEAM/WATER INJECTION AND SCR. BACT-PSD

10/1/96 5/6/98 TURBINES, COMBINED-CYCLE COGENERATION - 60 LB/HR

Source: RBLC 1999,
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Table 5-22. RBLC NO, Summary for Distillate/Multiple Fuel Fired CTGs

RBLC ID . " Facility Name : City Permit Dates Fue! Process Description . Thruput Rate ) ~ Emission Limit Control System Description Basis
- ) Issuance Update Type

FL-0052 FLORIDA POWER AND LIGHT ) NORTH PALM BEACH 6/5/91 3/24/95 GAS/OIL TURBINE, OIL, 2 EACH ' 400 MW 65 PPM @ 15% 02 LOW NOX COMBUSTORS . BACT-PSD

FL-0056 ORLANDO UTILITIES COMMISSION ) TITUSVILLE .

11/5/91 - 5/14/93 GAS/0IL TURBINE, OIL, 4 EACH 35 Mw 65 PPM @ 15% 02 WET INJECTION BACT-PSD

DEBARY GAS/OIL . TURBINE, OIL, 6 EACH . 42 PPM @ 15% 02 * WET INJECTION

KISSIMMEE UTILITY AUTHORITY | \ 1/13/95

FL-0078 KISSIMMEE UTILITY AUTHORITY INTERCESSION CITY 34066 1/13/95 GAS/0IL TURBINE, FUEL OIL .37

-

MMBTU/H 42 PPM @ 15% 02 WATER INJECTION BACT-PSD

URBINE, OIL

GA-0063 MID-GEORGIA COGEN. KATHLEEN . 4/3/96 8/19/96 GAS/0IL COMBUSTION TURBINE {2}, FUEL OIL 116 MW -20 PPMVD WATER INJECTION WITH SCR ) BACT-PSD

KY-0057 EAST KENTUCKY POWER COOPERATIVE : : 34052 3/24/95 GAS/OIL TURBINES (5), #2 FUEL OIL AND NAT. GAS FIRED - 1492 MMBTU/H (EACH) 42 PPM @ 15% 02 (OIL) WATER INJECTION SEE NOTES

MD-0017 SOUTHERN MARYLAND ELECTRIC COOPERATIVE (SMECO)} EAGLE HARBOR 32782 -3/24/95 DIESEL TURBINE, OIL FIRED ELECTRIC 90 MwW 400 LB/HR WATER INJECTION BACT-PSD

BALTIMORE GAS & ELECTRIC - PERRYMAN PLANT PERRYMMAN - o 3/24/95 'DIESEL TURBINE, 140 MW OIL FIRED ELECTRIC . 65 PPM @ 15% 02 * WATER INJECTION ) . BACT-PSD

MN-0022 LSP-COTTAGE GROVE, L.P " COTTAGE GROVE

3/1/95 5/29/95 GAS/OIL COMBUSTION TURBINE/GENERATOR 1970 MMBTU/HR 4.5 PPM @ 15% 02 GAS SELECTIVE CATALYTIC REDUCTION (SCR) BACT-PSD

LSP - COTTAGE GROVE, L.P. COTTAGE GROVE 11/10/98 4/19/99 GAS/0IL GENERATOR, COMBUSTION TURBINE & DUCT BU MMBTU/H (CTG)

MO0-0043 UNION ELECTRIC CO : WEST ALTON . 5/6/79 10/6/97 GAS/OIL CONSTRUCTION OF A NEW OIL FIRED COMBUSTI 622 MM BTU/HR ' 5242 TPY WATER INJECTION FOR NOX EMISSIONS : BACT-PSD

NJ-0013 LAKEWOOD COGENERATION, L.P. ' : LAKEWOOD TOWNSHIP 4/1/91 5/29/95 GAS/OIL TURBINES (#2 FUEL OIL) (2) ) 1190 MMBTU/HR (EACH) 0.082 LB/MMBTU SCR AND WATER INJECTION . BACT-OTHER
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Table 5-22. RBLC NO, S_ui'nmary for Distillate/Multiple Fuel Fired CTGs

RBLC ID : Facility Name - - . City Permit Dates . Fuel . Process Description . Thruput Rate Emission Limit Control System Description Basis
) : Issuance Update Type i
NJ-0029 ALGONQUIN GAS TRANSMISSION COMPANY - " HANOVER 3/31/95 2/10/99 GAS/OIL TURBINES COMBUSTION, TWO SOLAR CENTAUR 3.1 MW EACH NOT APPLICABLE GOOD COMBUSTION PRACTICE : RACT

NY-0044 BROOKLYN NAVY YARD COGENERATION PARTNERS L.P.

NEW YORK CITY © 6/6/95 6/30/95 DIESEL GENERATOR, 3000 KW EMERGENCY ) ’ 3000 KW ’ 2.6 LB/MMBTU ) ' LAER
16
NY-0044 BROOKLYN NAVY YARD COGENERATION PARTNERS L.P. NEW YORK CITY ) 6/6/95 6/30/95 . DIESEL GENERATOR, 3000 KW EMERGENCY : 3000 KW 2.6 LB/MMBTU . . LAER

NY-0057 MEGAN-RACINE ASSOCIATES, INC : CANTON B/5/89 3/30/95 GAS/OIL . GE LM5000-N COMBINED CYCLE GAS TURBINE 401 LB/MMBTU 42 PPMDV @ 15% 02 WATER INJECTION . BACT

NY-0066 INDECK ENERGY COMPANY SILVER SPRINGS 5/12/93 3/31/95 GAS/OIL GE FRAME B GAS TURBINE EP #00001 491 MMBTU/HR 32 PPM STEAM INJECTION . BACT

NY-0073 LOCKPORT COGEN FACILITY LOCKPORT ) 7/14/93 4/27/95 GAS/0IL (6) GE FRAME 6 TURBINES (EP #S 00001-00006) 423.9 MMBTU/HR © 42 PPM STEAM INJECTION ’ BACT

Nt n
0K-0027 OKLAHOMA MUNICIPAL POWER AUTHORITY : PONCA CITY 12/17/92 3/24/95 GAS/OIL TURBINE, COMBUSTION 58 MW ) . 25 PPM @ 15% 02 COMBUSTION CONTROLS BACT-OTHER

CAROLINA POWER AND LIGHT CO. DARLINGTON : 9/23/91 © 3/24/95 GAS/OIL’ TURBINE, I.C. 292 LB/H WATER INJECTION BACT-PSD

FAIRFAX

6}

VA-0190  BEAR ISLAND PAPER COMPANY, L.P ASHLAND 10/30/92 5/7/97 GAS/OIL TURBINE, COMBUSTION GAS 468 X10(é) BTU/HR #2 15 PPM ) SCR : ' BACT-PSD

VA-0206 PATOWMACK POWER PARTNERS, LIMITED PARTNERSHIP LEESBURG 9/15/93 5/7/97 GAS/OIL ~ TURBINE, COMBUSTION; SIEMENS MODEL V84.2, . 09 SCF/YR NAT STOR, DESIGN, WATER INJE BACT-PSD

Source: RBLC 1999,
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Table 5-23. Florida BACT NOyx Summary—Natural Gas-Fired CTGs

Permit ' : o Turbine Size  NOx Emission Limit

Date =~ A Source Name MW) . (ppmvd) .Control Technology
08/17/92 Orlando Cogeneration, L.P. ' A 79 15 DLN combustors
08/17/92 - Florida Power Corp. University of Florida - 43 25 o Steam injection
12/17/92 Auburndale Power Partners ' 104 ' 25 Steam injection

B : 15 Steam injection
04/09/93 Kissimmee Utility Authority ' A 40 .25 . Water injection
_ ' ' ' 15 ' DLN combustors
- 04/09/93 Kissimmee Utility Authority , _ : .80 - 25 , - Water injection
’ . : o - o ‘ 15 DLN combustors
05/17/93 Central Florida Power, L.P. (Tiger Bay - Destec) 184 _ 25 DLN combustors
: o - S - 184 15 - . DLN combustors
02/21/94 Polk Power Partners _ N 84 25 DLN combustors
: ' _ ' ' : 15 - DLN combustors
02/24/94 Tampa Electric Company Polk Power Station . 260 : 25 Nitrogen diluent injection
07/20/94 Pasco Cogen, Limited .~ : 42 , 25 Wet injection
03/07/95 ‘Orange Cogeneration, L.P. _ . 39 15 DLN combustors
04/11/95 Gainesville Regional Utilities Deerhaven CT3 ' 74 C 15 DLN combustors -
06/01/95 - Panda-Kathleen 75 15 DLN combustors
09/28/95 City of Key West (relocated unit) 23 . 75 Water injection
01/01/96 Seminole Electric Cooperative, Inc., Hardee Unit 3 140 .15 DLN combustors
-05/98 City of Tallahassee Purdom Unit 8 - _ 160 ’ 12 DLN combustors
07/10/98 " City of Lakeland McIntosh Unit 5 - 250 ' 25 DLN combustors
07/10/98 City of Lakeland McIntosh Unit 5 S : 250 9 DLN combustors or
: . S o - - _ ‘ ‘ SCR (effective 05/01/2002)
09/28/98 ~ Florida Power Corp. Hines Energy Complex - 165 12 . DLN combustors
o ’ o ' _ : S : and/or SCR
;12_/04/98 Santa Rosa Energy Center o : - le1 9 DLN combustors

~ Source: FDEP, 1998.
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Table 5-24. Florida BACT NOy Summ_ary_—Distillate Fuel Oil-Fired CTGs

Permit ' ' " Turbine Size ~ NOy Emission Limit
Date Source Name ' MwW) . (ppmvd) - Control Technology
108/17/92 'Florida Power Corp. University of Florida .43 ' 42 _Steam injection
08/17/92 Florida Power Corp. Intercession City 93 - 42 . Wet injection
08/17/92 Florida Power Corp. Intercession Clty : : 186 _ 42 ' Steam injection
. 12/17/92 Auburndale Power Partners . " 104 42 : ' 'Steam injection
04/09/93 . Kissimmee Utility Authority 40 42 Water injection
.04/09/93 Kissimmee Utility Authority . - 80 _ - 42 Water injection
05/17/93 . Central Florida Power, L.P. (Tiger Bay Destec) _ 184 ' 42 . Wet injection
02/21/94 Polk Power Partners S 84 , 42 Wet injection
02/24/94 Tampa Electric Company Polk Power Station ' 260 : 42 ‘Wet injection
07/20/94 .= - - Pasco Cogen, Limited 42 42 ~ Wet injection
) 04/11/95 Gainesville Regional Utilities Deerhaven CT3 - 74 42 . Wet injection .
w 01/01/96 Seminole Electric Cooperative, Inc., Hardee Unit3 140 - — - —
05/98 " City of Tallahassee Purdom Unit 8 ' ' : 160 - 42 : Water or steam injection
- 07/10/98 City of Lakeland McIntosh Unit 5 250 42 Water injection
- 09/28/98 ~ Florida Power Corp Hines Energy Complex _ 165 - 42 Water injection

Source:_ FDEP, 1998.
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Table 5-25. Proposed NOy BACT Emission Limits

. Proposed NOy
_BACT Emission Limits*t
Emission Source . Ib/hr . ppmvd**
GE PG 7121 (7EA) CTG | 35 9
(Natural Gas firing) | '
GE PG 7121 (7JEA) CTG ) 179 &

(Distillate Fuel Oil firing)

* Maximum rates for all operating Scenarios
T 24-hour block average. ,
~ **Corrected to 15-percent Os.

Sources: GE, 1999.
‘ ECT, 1999.
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Fuel Treatment

Fuel treatment technolog1es are applied to gaseous, l1qu1d and solid fuels to reduce their
| sulfur contents prior to delivery to end__fuel users. For wellhead natural gas and fuel oils
containing sulfur compounds, a variety of technologies are available.to remove these sul-
fur compounds to acceptable levels. Desulfurization of natural gas and fuel oils are per-

_formed by the fuel suppl1er prior to distribution by p1pelme

Flue Gas Desulfurization

FGD systems remove SO, from exhaust streams by using an alkaline reagent to form sul-

fite and sulfate salts. The reaction of SO, with the alkaline chemical can be performed

-using either a wet- or dry-contact system. FGD wet scrubbers typically employ sodium,
- calcium, or dual-alkali reagents using packed or spray towers. Wet FGD systems will
generate wastewate_r and wet sludge streams requiring treatment and disposal. In a dry

FGD system, an alkaline slurry is injected into the combustion process exhaust stream.

The liduid sulfite/sulfate salts that form from the reacti'on of the alkaline slurry with SO,

are dried by heat contained in the 'exhaust.stream and subsequently removed by down-

stream PM control equipment.

Technical Feasibility

Treatment of natural gas and fuel oils to remove sulfur_compounds is conducted by the
fuel supplier, when necessary, prior to distribution. Accordingly, additional fuel treatment
by end users is considered technically 1nfeas1ble because the natural gas and distillate fuel »

oil sulfur contents have already been reduced to very low levels

There have been no applications of FGD technology' to CTGs because low sulfur fuels
are typically used. The Project CTG will be fired with natural gas and distillate fuel oil.
The sulfur content of natural gas, the primarjfuel source is more than 100 times lower
* than the fuels (e.g., coal) employed in bo1lers using FGD systems. In add1t1on CTGs op-
erate with - a s1gmﬁcant amount of excess air that generates high exhaust gas flow rates.
Because FGD SO; removal efﬁCIency decreases with decreasing inlet SO, concentration,

application of an FGD system to a CTG exhaust stream will result in unreasonably low
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SO, removal éfﬁciencies‘. Due to low SO, exhaust stream concentrations? FGD technol-
ogy is not considered to be technically feasible for CTG because removal efficiencies

would be unfeasonably low.

5.6.2 PROPOSED BACT EMISSION LIMITATIONS ,

Because postcombustion SO, controls are.not appiicable, use of low sulfur fuel is consid-
ered to represent‘BACT for the Project CTG. Natural gas utilized for the Project will be
pipeline-quality. Distillate fuel oil used for the new CTG as a back-’uﬁ fuél source will
contain no more than 0.05 wt%S. Table 5-26 summarizes the SO, BACT emissién limits

proposed for the Project.

5.7 SUMMARY OF PROPOSED BACT EMISSION LIMITS

Table 5-27 summarizes control technologies proposed as BACT for each- pollutant sub-

- ject to review. Table 5-28. summarizes specific proposed BACT emission limits for each

. pollutant.
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Table 5-26. Proposed SO; BACT Emission Limits

' : ' Proposéd BACT Emission Limits*
Fuel Sulfur Content - : o

. o ‘ (gr S/ 100 scf)
Emission Source - - - (wt%S)
GE PG7121 (7EA) CTG _ |
(Natural Gas firing) ' (2.0
GE PG7121 (7EA) CTG - _
(Distillate Fuel Oil firing) . -~ [£0.05]

~ *Maximum rates for all operating scenarios.

Sources: HPP, 1999.
' ECT, 1999.
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| . " Table 5-27. Summary of BACT Control Technologies °

Pollutant ' B - Control Technology:

GE PG7121 (JEA) CTG

PMio e Exclusive use of low-ash and low sulfur natural gas and dlS-
tillate fuel oil.

e Efficient combustion.

CO . | | . Efﬁcient cqﬁlbustion.
| NO, e .Use of édvanced dry lqw-NOx burners (natura_lv gas firing).
. o | “ e Use of wet injection (diStillate fuel oil firing).
- S0, - » Exclusive use of low-ash and low—sulfur natural gas and dis-

tillate fuel oil.

Source: ECT, 1999.
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Table 5-28. Summary of Proposed BACT Emission Limits

Emission Source Pollutant

Proposed BACT Emission Limits*

" ppmvd . Ib/hr

GE PG7121 (7EA) CTG
(Natural Gas firing)

PMjo
CO

- NOy
- SO,

GE PG7121 (7EA) CTG
- (Distillate Fuel Firing)

- PMyo

- CO-
NO,
S0,

10-percent opacity -
25+ 57t
ofsx . 35¢
Pipeline-quality natural gas

10-percent opacity

20% o 461
421** ' 179%

Fuel <0.05wt% S

* M_aximhm rates for all operating scenarios.
t 24-hour block average. :
**Corrected to 15 percent O,:

‘Sources: GE, 1999.
‘ECT, 1999.
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. | | 6.0 AMBIENT IMPACT ANALYSIS METHODOLOGY S

6.1 GENERAL APPROACH

The approach used to analyze the potential impacts of the proposed facility, as described in
detail in the following sections, was developed in accordance with accepted pract1ce Guid-

- ance contained in EPA manuals and user’s gurdes was sought and followed.

6.2 POLLUTANTS EVALUATED _
Based on an evaluation of anticipated worst-case annual operating scenarios the Project

will have the potential to emit 199 tpy NO,, 232 tpy of CO, 24 tpy of PM/PM,¢, 44 tpy of |

SOz, 9 tpy of VOCs, and S tpy of H2$O4 mist. Table 3-2 prev1ously provided a compari-
son of estimated potential annual emission rates for the Project and the PSD significant
emission rate thresholds. As shown in that table, potential emissions of NO,, CO, PM,y, |
~ and SO, are each projected to exceed the applicable PSD significant emission rate level.
" These pollutants are, therefore, subject to the PSD NSR air quality impact analysis re-
. . quirements of Rule 62-212.400(5)(d), F.A.C. { '

6.3 MODEL SELECTION AND USE

For this study, air qualin models were applied at two levels. The first, or screening,' level

- provided conservative estimates of impacts from the simple-cycle CTG. The purposes of the
screening modeling were to: . B
. Elirninate the need for more sophisticated analysis in situations with low pre-
| dicted impacts and no threat to any standard
e  Provide mformation to guide the more rigorous refined analy51s including the
- operating mode (load, fuel type, and ambient_temperature), which caused the
highest ambient impact for each criteria pollutant. .

The second or refined, level encompassed a more detailed treatment of atmospheric proc-
esses. Refined modeling required more detailed and precise input data, but is presumed to

have provided more accurate estlmates of source impacts.
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6.3.1 SCREENING MODELS »

For screening purposes, the SCREEN3 model, Version 96043, is recommended and was
used in this analysis. SCREEN3 is a simple model that Acalcul_at'es 1-hour average concentra-
tions over a range of predefined, worst-case meteorological conditions. SCREEN3 is appro-
priate for use in assessing building wake downWash. SCREENS3 also iucludes algorithms for

analyzing concentrations on simple and complex terrain.

The proposed CTG may operate under a varlety of operatirlg scenarios. These scenarios
include different loads, ambient air temperatures, and fuel type (i.e., natural gas or distil-
late fuel oil). Plume dispersion and, therefore, ground-level impacts will be affected by
these different operating scenarios since emission rates, exit temperatures, and exhaust
gas velocities will change. Each of the operating scenarios was evaluated for each pollut-
ant of concern .to identify the scenario that.caused the highest lmpact.‘ _These worst-case
opérating scenarios were then subsequently evaluated using the refined Industrial Source
Complex (ISC3) dispersion model. A nominal emission rate of 10.0 grams per second
(g/s) was used for all SCREEN3 model runs. The SCREEN3 model results were then
adjusted to reflect maximum' emission rates for each operating case (i.e., model results

were multiplied by the ratio of maximum emission rates [in g/s] to 10.0 g/s). Screening

modeling results are summarized in Section 7. 0, Tables7 1 through 7-4. Thesé ta- -
bles show, for each operatmg scenario and pollutant evaluated the SCREEN3 unadjusted

1-hour average maximum impact, emission' rate adjustment ratio, and the adjusted

SCREENS3 1-hour average maximum impact.

6.3.2 REFINED MODELS

The most recent regulatory version of the ISC3 models(EPA, 1998) is recommended and

was used in this analysis for refined modeling. The ISC3 models are steady-staté Gaussian

. plume models that can be used to assess air quality impacts over simple terrain from a wide

variety of sources. TheVISC3 models are capable of calculating concentrations for averaging - |
times ranging from 1 hour to annual. For this study, the ISC3 short-term (ISCST3) (Ver-

sion 98356) model was used to calculate short-term ambient impacts 'with-averaging times

between 1 and 24 hours as well as long-term annual averages.

6-2 . Y:AGDP-99\HPP\ACP.DOC—061699



_ . Procedures applicable to the ISCST3 dispersion model specified in EPA’_s Guideline for
'  dir Quality Models (GAQM) were followed in conduct‘ing_' the refined dispersion model-

ing. The GAQM is codified in Appendix W of 40 CFR 51. In particular, the ISCST3

model control bathway MODELOPT keyword. parameters DFAULT, CONC, RURAL,

and NOCMPL were selected. Selection of the parameter DFAULT, which specifies use

of the regulatory default options, is recommended by the GAQM. The C_ONC, RURAL,

and NOCMPL parameters specify calculation of concentrations, use of rural 'dispers'iQn,-

and suppression of complex terrain calculations, respectivelyT As previousiy mentioned,

‘ the ISCST3 model was also used to determine annual average impact predictions, in ad-
dition to short-tenﬁ averages, by using the PERIOD parameter for the AVERTIME key- -

word. Conservatively, no consideration was given to pollutant exponential decay. -

6.3.3 NO; AMBIENT IMPACT ANALYSIS .
- - - - For annual NO; impacts,v the tiered screening approach described in the' GAQM, Sec-

' . tion 6.2.3 wasi used. Tier 1 of this screening procedure assumes corhpleté conversion of
. NOx to NO;. Tier 2 applies an empirically derived NO2/NOy ratio of 0.75 to the Tier 1

: ' results.

| 6.4 DISPERSION OPTION SELECTION |
i ' “ Area characteristics in the vicinity of proposed emission sources are important in deter-
| mining model selection and use. One important consideration is whether the area is rural
or urban since dispersion rates differ between these two classifications. In general; urban
areas cause greater rates of dispersion Because of increased turbulent mixing and buoy-
ancy-induced mixing. This is due to the combination of gréater surface roughness caused
: by more buildings and structures and greater amount of heat released from concrete ahd
- similar surfaces. EPA guidance provides two procedmes to determine whethér the char- -
‘ - acter of an area is predominantly urban or rural. One.procedure is based on land use typ-
| ing, and the other is based on pbpulatiOn density. The land use typing me_thod uses the
work of Auer (Aver, 1978) and is préferred by EPA and FDEP because it is meteorologi-
cally oriented. In other words,'.the land use factors employed in maklng a _rura]/i]rba'n
. ' - de_Signati_on are. also factors that have a direct effect on atmospheric dispe;sidh; ‘These

factors include building types, extent of vegetated surface area and water surface area,
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types of industry and commerce, etc. Auer recommends these land use factors be consid-
ered within 3 km of the source to be modeled to determine urban or rural classifications.

The Auer land use typing method was used for the ambient impact analysis.

The Auer techmque recognizes four primary land use types mdustnal (I), commercial
(C) residential (R) and agricultural (A). Practically all industrial and commercial areas
come under the headmg of urban, while the agricultural areas are considered rural. How-
ever, those portions of generally industrial and commercial areas that are heavily vege-
tated can be considered rural in chafacter. Iﬁ the case of residential areas, the delineation -
between urban and rural is not as clear. For residential areas, Auer subdivides this land

use type into four groupings based on building structures and associated vegetation. Ac-

“curate classification of the residential areas into proper groupings is important to deter-

mine the most appropriate land use classification for the study area.

USGS 7.5-minute series topographic maps for the area were used to identify the land use

types within a 3-km radius area of the proposed site. Based on this analysis, more than

- 50 percent of the land use surrounding the .plant was determined to be rural under the

‘Auer land use classification technique. Therefore, rural dispersion coefficients and mix-

ing heights were used for the ambient impabt analysis. '

6. 5 TERRAIN CONSIDERATION .

The GAQM defines flat terrain as terrain equal to the elevation of the stack base, szmple

terrain as terrain lower than the height of the stack top, and complex terrain as terrain

above the height of the plume center line (for screening modeling, complex terrain is ter-

rain above the height of the stack top). Terrain above the height of the stack top but be-

Tlow the height of the plume center line is defined as intermediate terrain.

USGS 7.5-minute series topographic maps were examined for terrain features in'the vi-
cinity of the Hardee Power Station (i.., within an approximate 10-km radius). Review of
the USGS topographic maps indicates nearby terrain would be classified as simple ter-

rain. Due to the minimal amount of terrain elevation differences in the vicinity, assign-
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ment of receptor terrain elevations was not conducted (i.e., all receptors were assumed to

 be at the same elevation as the CTG stack base for modeling purposes).

6. 6 GOOD ENGINEERING PRACTICE STACK HEIGHT/BUILDING WAKE -
EFFECTS h

The CAA Amendments of 1990 requife the degree of emission limitation required for
control of any pdllutant not be affected by a stack height that exceeds geod engineering
practice (GEP) or any othef dispersion technique. On July 8, 1985 EPA pfomulgated .ﬁ-
nal stack height regulations (40 CFR 51). GEP stack helght is deﬁned as the thhest of
65 meters or a helght established by applymg the formula:

Hg=H+15L

where: Hg= GEP stack height.
- H = height of the structure or nearby structure.
L = lesser dimension (height or projected width) of the nearby
structure.

Nearby is defined as a distance up to five times the lesser of the height or width dimen-

sion of a structure or terrain feature, bu_t not gfeater than 800 meters. While the GEP stack .
height regulations require that stack heights used in inodelin_g for determining compliance

with NAAQS and PSD increments not exceed GEP stack hei'ght's, the actuaI s_taek height

‘may be greater. Guidelines for determining GEP staek height have been issued by EPA’
(1985). | o o

The stack height proposed for the sixnple-cycle CTG (85 feet [ft]) is less than. the de
minimis GEP height of 65 meters .(213 ft), and, therefore, coniplies' with the EPA prom-
ulgated final stack height regulations (40 CFR 5 1) '

While the GEP stack height rules address the maximum stack heighf that can be em-
ployed in a dispersion model analysis, stacks having heights lower than GEP.stack height
can potentially result in higher downwind concentrations due to building downwash ef-
fects. The ISC dispersion models contain two algorithms that assess the effect of building

downwash; these elg'orithms are referred to as the Huber-Snyder. and Schulman-Scire
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methods. The following steps are employed in determining the effects of building down-

wash;

A déte_rmination is made as to whether.a particular stack is located in the
area of influence of a-bu_il'ding (i.e., within Vﬁve times the lesser of the
building’s height or projected width). If the stack is not within this area, it
will not be subject to downwash from that building.

If a stack is within a building’s _a_reé of influence, a determination is made as

“to whether it will be subject to downwash based on the heights of the stack

and building. If the stack height to building height ratio is equal to or greater
than 2.5, the stack will not be subject to downwash from that building.

* If both conditions in the previous two items are satisfied (i.e., a stack is

within the area of .inﬂuence_ of a building and has a stack height to buildiﬂg

height ratio of less than 2.5), the stack will be subject to builc__ling downwash.
Tﬁe determination is then made as to whether the Huber-Snyder or Schul-
man-Scire downwash method applies. If the stack height is less than or
equal to the building height plus one-half f.he lesser of the building héight or |
width, the Schulman-Scire method is used. Conversely, if the stack height is
greater than this criterion, the Huber-Sriyder method is employed. . -

The ISCST3 downwash input .'data cbnsists of an af:ay of 36 wind d_irebt_ion- .

specific 'building heights and projected widths for each stack. LB is defined

‘as the lesser of the height and projected width of the building. For direction-

ally dependent building downwash, wake effects are assumed to occur if a
stack is situated within a rectangle composed of two lines pérpendicular'to
the wind direction, one line at 5 LB downwind of the building and the other

at 2'LB upwind of the building, and by two lines parallel to the wind, each at -

‘0.5 LB away from the side of the buildinvg.' _

For the ambient impact 'analysis, the complex downwash analysis described pre\-'iously

was performed uéi_ng the current version of EPA’s Building Profile Input_Program (BPIP)

(Version 9.5086). The EPA BPIP program was used to determine the area of influence for

'each_ building, whether a partic_fular stack is subject to building downwash, the area of in-
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fluence for di_rectional_ly dependenr building downwash, and finally togenerate the.spe-
cific building dimension data required by the model. Table 6-1 provides dimensions'of
the building/structures evaluated for wake effects; the locations of. these build-
ings/structures ‘were previously provided on Figure 2-2. BPIP output consists of an array
of 36 direction-specific (10 to 360 degrees [°]) building heights and pI'Q]CCth bu11d1ng |
widths for each stack suitable for use as 1nput to the ISCST3 model

6.7. RECEPTOR GRIDS _ _

Receptors were placed a'r locations considered to be ambient air, which is deﬁned'-as “that
portion of the.atmosphere, external to_buildings, to which the general pubiic has access.” -
Section 2.0 provided a plot plan showing the site fence lines (s'ee Figure 2-2).. As shown
in Figure 2-2, the entire perimeter of the plant site will be fenced; Therefore, the nearest

locations of general public access are at the facility fence lines.

- Consistent with GAQM recommendations, the ambient impact analysis used the follow-
ing receptor grids: \
. Fence line receptors—Drscrete receptors placed on the site fence lrne at 100-.

meter mtervals

L Near-ﬁeld Cartesian receptors—Discrete receptors at 100-meter intervals

from the fencelrne to 3,000 meters

. Mid-field Cartesian receptors—Dlscrete receptors at 250-meter intervals
from 3,250 to 5,000 meters

e  Far-field Cartesian receptors;Discrete receptors at 500-meter intervals
from 5,500 to 15,000 meters

‘Figure 6-1 illustrates a graphical representatiorr of the receptor grids (out to a distance of

~ 3 km). A depiction of the receptor grids (from 5 to 15 km) is shown in Figure 6-2.

6.8 METEOROLOGICAL DATA ’ ,
Detailed meteorological data are needed for modelrng with the ISC3 drspersron models
The ISCST3 model requires a preprocessed data file compiled from hourly surface obser-

vations and concurrent twice- da11y rawinsonde soundings (i.e., rmxmg height data)
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. - Table 6-1. Building/Structure Dimensions.

_ Dimensions ‘
_ : Width Length  Height

Building/Structure _ (meters)  (meters) - (meters)

‘Maintenance Building ' 128 - 329 20.8 -
CTIAHRSG/CTIBHRSG . ' . 224 30.5 13.7
Control Building 25.2 29.3 12.0
‘CT2A Air Intake B 1.5 95 139
CT2B Air Intake - 75 . 95 139

Sources: HPP, 1999.
ECT; 1999. -
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" Consistent with -the'GAQM and FDEP guidance, modeling should be conducted using the.
- most recent, readily available, 5 years of meteorologieal 'data collected at a nearby obser-
vation station. In accordance with this guidénce,'the selected meteorological dataset con-
sisted of St. Petersburg/Clearwater International Airport (SPG), Station ID 72211, surface
data and Ruskin (RUS), Station ID 12842, upper air data. These data Were obtained from
“the National Climatic Data Center (NCDC) for the 1992 through 1996 5-year period. |

The surface and mixing height data for each of the 5 years were proeessed using EPA’s
PCRAMMET meteorological preprocessing program to generate the meteorological data

files in the format required by the ISCST3 dispersion model.

6.9 MODELED EMISSION INVENTORY

The modeled on-property emission source consisted of the new, proposed simple-cycle
CTG (CT2B). As will be discussed in Section 7.0, Ambient Impact Analysis Results,
emissions from the new CTG resulted in air quality ifnpacts below the signiﬁcence im-
pact levels (reference Table 4-2) for all pollutants and all averaging' periods. Accordingly,

additional, multisource interactive dispersion modeling was not required.

Emission rates and stack parameters for the hew, simple-cycle CTG (CT2B) were previ-

ously presented in Tables 2-1 thrdugh 2-8.
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7.0 AMBIENT IMPACT ANALYSIS RESULTS

71 SCREENING ANALYSIS |
The SCREEN3 dispersion model was used to assess each of the 18 CTG operating cases -
(i.e., a matrix of three CTG loads [100-, 75-, and 65-percent for gas firing and 100-, 75-, |
and 50-percent for oil firing]; three ambient temperatures [32, 59, and 956F]; and two fuel
types [natural gas and fuel oil] for each pollutant subject to PSD review [NOz, SOz, PMy;
and CO])). The worst-case operating modes identified by the _SCREEN3 model for each -

pollutant were then carried forward to the refined modeling for further analysis. -

SCREEN3 model runs emplojted the specific stack exit temperature and exhaust gas ve-
locity appropriate for each operating case A nominal emission rate of 10.0 g/s was used
for each case; model results were then scaled to reflect the maximum emission rates for
each pollutant. Because the SCREEN3 model is a single-source model, the scaling proce- '
dure was based on maximum emissions from the new, simple-cycle CTG CT2B.
SCREEN3 model options used 1nclude rural dispersion, full meteorology, and automated

receptors extend1ng from 320 to 10 000 meters.

Tables 7-1 through 7-4 proVide SCREEN3 rnodel maximum.l-hour impacts for the CTG
~ operating case for NO,, SO,, CO, and PM, respectively. These tables indicate, for each
operating case, the maximum emission rate for hoth .CTG, SCREEN3 rnodel results based
on a nominal 10.0-g/s emission rate, emission rate scaling factor, scaled SCREEN3

model result, and location of maximum impact.

As shown in the SCREEN3 summary tables, the maximum 1-hour impact for NO; and
SO; occurred under Case 8 operating conditions (i.e., 50-percent load, fuel oil ﬁring, and
- 59°F ambient temperature). For PMlé, the maximum 1-hour SCREEN3 impact occurred
under Case 12 conditions (i.e., 50- percent load, fuel 011 firing, and 95°F amblent tem-.
perature) For CO, the maximum 1 hour SCREEN3 impact occurred under. Case 11 con-
ditions (i.e., 65-percent load, natural gas firing, and 95°F ambient temperature). These
. w_orst-case operating cases were then further analyzed using the refined ISCST3 disper-

sion model.
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Table 7-1. SCREEN3 Model Results—NO, Impacts; CT2B

Operatihg Scenarios ) , A . _ | 1-Hour Impacts ( g/m?)
: : Ambient  Emission '. SCREEN3 Emission Rate SCREEN3 Downwind -
Case Load Temperature Rate CTG - Unadjusted Factor} Adjusted Distance
Number (%) (°F) (g/s) Fuel _ Results* : Results** (meters)
G-1 100 32 441 Natural gas . 890 - 044 392 320
G2 75 32 . 3.53 Natural gas 10.96 0.35 - 3.84 ' 320
' G-3 65 32 - 3.15 Natural gas 12,60 0.32 4.03 : 320
G-5 100 50 403  Natural gas 9.50 0.40 380 - 320
- G-6 75 59 . 328  Natralgas = 11.99 0.33 3.96 320
G-7 65 59 302  Naturalgas | 13.69 030 41 320
G9 100 95 365 - Natural gas | 10.37 0.37 3.84 A 320
G100 75 95 - 3.02 Natural gas - 13.73 030 412 320
G-11 65 95 2.77 Natural gas ’ . 1545 0.28 . 433 320
o1 100 - 2 2255 Fuel il - 879 . - 226 1987 320
02 75 32 " 18.02 Fuel Oil 10.59 180 1906 320
0-4 - 50 32 1424 Fuel Oil ©15.25 142 21.66 320
0-5 100 59 2104 - Fuel Oil _' 8.93 2.10 18.75 320
o6 75 59 1688  FuelOil © - - 1233 169 2084 320
0-8 50 59 1336 Fuel Oil 1726 134 23.13 320
0-9. 100 95 18.77 Fuel Ol - 1034 188 1944 320
0-10 75 95 . 1525 Fuel Oil 1350 153 20.66 320.
012 50 95 1210 Fuel Oil 18.35 121 2220 320
o ' Maximum _ 2313

* Based on 10.0-g/s emission rate.
+ Emission rate (in g/s) divided by 10.0 g/s.

** SCREEN3 unadjusted results multiplied by emission rate factor.
Source: ECT, 1999.
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Table 7-2. SCREEN3 Model Results—SO, Impacts; CT2B

Operating Scenarios

1-Hour Impacts ( g/m®)

Emission Rate

‘ ~ Ambient Emission _ SCREEN3 SCREEN3 Downwind
Case Load: Temperature = Rate CT Unadjusted Factort Adjusted Distance
Number (%) (°F) - (g/s) Fuel Results* ‘ Results** (meters) .
G-l 100 32 0.72 - Natural gas- 8.90 0.07 0.62 320
G-2 75 32 0.58 Natural gas 10.96 0.06 0.66. - 320
G-3 65 32 0.53 Natural gas 12.60 0.05 0.63 320
G-5 100 59 0.67 Natural gas 9.50 1 0.07 0.67 320
- G-6 75 © 59 0.54 " Natural gas 11.99 0.05 0.60 320
R G-7 65 59 0.50 Natural gas 13.69 0.05 0.68 320
G-9 100 95 0.60 Natural gas 10.37 0.06 0.62 - 320 .
G-10 75 95 0.50 Natural gas 13.73 0.05 | 0,69 320
G-11 . 65 95 0.46 Natural gas 15.45 0.05 0.77 320
- O-1 100 32 7.04 Fuel Oil 8.79 0.70 6.15 320
0-2~ 175 32 5.68 Fuel Oil 10.59 0.57 6.04 320
04 50 32 452 Fuel Oil 15.25 045 6.86 320
0-5 100 59 . 6.54 Fuel Oil 8.93 0.65 5.80 320
0-6 75 59 5.32 Fuel Oil 12.33 0.53 653 " 320
- 0-8 50 59 4.23 Fuel Oil 17.26 042 7.25 320
0-9 100 - 95 5.84 Fuel Oil‘ 10.34 0.58 6.00 - 320
010 75 95 4.80 Fuel Oil 13.50 0.48 6.48 320
- 0-12 | 50 95 3.84 Fuel Oil . 18.35 - 0.38' 6.97 320
N o Maximum - 7.25

* Based on 10.0-g/s emission rate.
+ Emission rate (in g/s) divided by 10.0 g/s.
. ** SCREENS3 unadjusted results multiplied by emission rate factor.

~ Source: ECT, 1999.
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Table 7-3. SCREEN3 Model Results—PM,, Impacts; CT2B

Operating Scenarios : , 1-Hour Impacts ( g/m®)
. Ambient Emission . _ SCREEN3 Emission Rate n ~ SCREEN3- Downwind - -
Case Load Temperature Rate- CT - Unadjusted Factorf Adjusted Distance
Number %) (°F) (g/s) Fuel , Results* - Results** (meteérs)
G-1 100 32 - 063 Natural gas 890 - 006 0.53 | 320
G-2 75 32 0.63 Natural gas 10.96 0.06 0.66 - 320
G-3 65 32 063 Naturalgas 12.60 - 0.06 - 0.76 320
G-5 100 59 063  Naturalgas 950 0,06 057 320
G-6 75 59 063 Naturalgas 11.99 0.06 0.72 320
G-7 65 59 . 063 Natural gas = 1369 006 £ 0.82 320
G9 100 95 063 Natural gas ', 10.37 0.06 062 320
G100 75 95 063  Nawralgas - 1m0 o0& 320
Gl 65 95 0.63 Naturalgas 15.45 0.06 093 320
O 100 3R 1126 Fuel Ol 879 . 013 L4 320
02 75 32 126 - Fuel Oil | 10.59 0.13 - 1.38 320
0-4 50 32 126 Fuel Oil 1525 013 1.98 320
0 100 59 126~ FuelOil | 8.93 0.13 1.16 320
06 75 59 126  FelOil 1233 0.13 1.60 320
0-8 50 59 126 Fuel Oil 1726 003 224 320
0-9 100 95 1.26 Fuel Oil 1034 013 S o134 320
0-10 75 95 - 1.26 FuelOil © 1350 013 176 - 320
0-12 50 95 126  Fuel Ol , 18.35 0.13 2.39 320
: Maximum ' . 2.39

* PBased on 10.0-g/s emission rate.
+ Emission rate (in g/s) divided by 10.0 g/s. _
** SCREEN3 unadjusted results multiplied by emission rate factor.

Source: ECT, 1999. _
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Table 7-4. SCREEN3 Model Results—CO Impacts; CT2B

- Operating Scenarios

1-Hour Impacts ( g/m’)

~_ Ambient . Emission SCREEN3 Emission Rate - SCREENS3 Downwind
Case Load Temperature Rate - CT Unadjusted Factory Adjusted Distance
Number (%) (°F) (g/s) Fuel Results* Results** (meters) -
G-1 100 32 7.18 Natural gas 8.90 0.72 6.41 320
G-2 75 32 5.67 Natural gas 10.96 0.57 625 - 320
G-3 65 32 504  Naturalgas 12.60 0.50 6.30 320
G-5 100 59 6.80 Natural gas 9.50 0.68 6.46 320
. G-6 75 59 5.29 Natural gas 11.99 0,53 6.35 320
G-7 65 59 491 ‘Natural gas 13.69 0.49 671 320
G-9 100 95 6.17 Natural gas 110.37 0.62 6.43 320 -
G-10 75 95 491  Natural gas 1373 0.49 673 320
G-11. 65 95 4.54 Natural gas 15.45 0.45. 6.95 320
0-1 100 32 5.80 Fuel Oil - 8.79 0.58 5.10 320
0-2 75 32 4.41 Fuel Oil 10.59 1044 4.66 320
0-4° 50 32 3.65 Fuel Oil 1525 0.37 5.64 320
0-5. 100 59 - 5.42 Fuel Oil 8.93 0.54 482 320
0-6 75 59 428 Fuel Oil 12.33 043 5.30 320
0-8 50 59 3.53 Fuel Oil 17.26 035 6.04 320
0-9 100 95 491 Fuel Oil 1034 0.49 5.07 320
0-10 - 75 95 391 Fuel Oil 13.50 039 527 1320
0-12 50 95 3.28 Fuel Oil 1835 033 6.06 320
| | | 695

Maximum

- * Based on 10.0-g/s emission rate.
t Emission rate (in g/s) divided by 10.0 g/s.
** SCREEN3 unadjusted results multiplied by emission rate factor.

Source: ECT, 1999. ’

Y:\GDP-99\HPP\ACPHTB.DOC. 18—061799



7.2 - MAXIMUM FACILITY IMPACTS AND SIGNIFICANT IMPACT AREAS

The refined ISCST3 model was used to model the operating cases identified by the
_ SCREEN3 model to cause maximum impacts. ISCST3 model results fot each year of
meteorology evaluated (1992 to 1996) are summarized on Table 7-5 (annual NO, im-
' pacts) ‘Table 7-6 (annual SO, impacts), Table7-7 (3-hour SO, impacts), Table 7-8
(24-hour SO, 1mpacts) Table 7-9 (annual PMjg 1mpacts) Table 7-10 (24-hour PMm im-
pacts), Table 7-11 (1-hour CO impacts), and Table 7-12 (8-hour CO impacts).

- Tables 7-5 through 7-12 demonstrate that Project impacts, for all pollutants and all aver- -
aging times, are below the PSD significant impact levels previously shown in Table 4-2.
Table 7-13 provides a summary of maximum Project impacts and PSD significant impact

levels.

73  PSD CLASS I IMPACTS

Maximum impacts at the Chassahowitzka NWR were conservatively estimated using the

ISCST3 dispersion model. Table 7-14 provides a suminary of maximum Project Class I

area impacts and the EPA PSD Class I area signiﬁcant impact levels. -

The Chassahowitzka NWR is lo_cated‘approximately 130 km northwest of the Hardee _
Power Station. Accordingly, use of the ISCST3 dispersion model to predict impacts at’
this Class I area will yield conservative results (i.e., over-estimate actual impacts). in ad-
.dition, short-term impacts were developed assuming fuel oil firing operating conditions.
Maximum Class I impacts during natural gas ﬁring will be significantly lower. As stated
prev:ously, the new simple cycle CTG will operate with a fuel oil annual capac1ty factor

of 10 percent (i.e., no more 876 hr/yr at base load).

7.4 H;804, MIST ASSESSMENT _
The maximum l-hour'average SCREEN3 mcidel impact was 7.3 micrograms per cubic -
" meter (ug/m>) for SO; (oil firing). Because H,SO4 mist emissions are_prc')portional to SO,
emissions (by a factor of 0.115), arid because ambieiit air quality modele_d impacts are
dircctly proportional to emission rates (all other variables remaining the same), the

maximum 1-hour SCREEN3 model impact for H;SOq mist is 0.84 pg/m’. Recommended
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Table 7-5. ISCST3 Model Results - Annual Average NO, Impacts, Hardee Power Station, CTB

‘Maximum Annual Impacts =~ 1992 11993 1994 1995 1996
~ ‘Unadjusted ISCST3 Impact (ug/m’)* 0.0218 0.0230 0.0255 . 0.0234 - 0.0234
Emission Rate Scaling Factort ' : 0.573 0.573 " 0.573 0.573 0.573
Tier 1 Impact (pg/m>)** , 0012 0013 0.015 - 0013 0.013
~ Tier 2 Impact (ng/m’)} , ' 0.009 0.010 0.011 0.010 - 0.010
- PSD Significant Impact (ug/m’) ' ' 1.0 10 - 1.0 10 1.0
Exceed PSD Significant Impact (Y/N) N . ‘N ) - N N . ' N »
- "Percent of PSD Significant Impact (%) o 0.9 10 1 1.0 1.0
~ PSD de minimis Ambient Impact Threshold (pg/m®) 14.0 14.0 14.0 _ 14.0 . 140
" Exceed PSD de minimis Ambient Impact (Y/N) ) N N N - N N
Percent of PSD de minimis Ambient Impact (%) 01 o1 01 _ 01 0.1
Receptor UTM Easting (m) 413,263.0 © 412,263.0 394,263.0 397,763.0 '395,763.0
Receptor UTM Northing (m) : 3,051,690.0 3,048,190.0 3,058,190.0 3,052,690.0 3,053,690.0
. Distance From CT2B (m) 9928 11,520 10,711 8,382 9,752
Direction From CT2B (Vector °) ' . 123 140 276 "239 250

. Based on modeled emission rate of 10.0 g/s per CT/HRSG unit.
t Ratio of maximum emission rate (g/s) per CT/HRSG unit to modeled 10.0 g/s emission rate.
** Unadjusted ISCST3 impact times emission rate factor (Assumed complete conversion of NO, to NOZ, ie. NOZ/NO ratio of 1.0).

1 Tierl unpact times EPA natlonal default NO,/NO, ratio of 0.75.

- Source: ECT, 1999.
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_Table 7-6. ISCST3 Model Results - Annual Average ‘SOZ Impacts, Hardee Power Station, CTB

Maximum Annual Impacts 1992 1993 1994 : 1995 1996

Unadjusted ISCST3 Impact (ng/m>* : 0.0218 0.0230 0.0255 ‘ 0.0234 0.0234
Emission Rate Scaling Factor} : _ 0.126 ' 0.126 . 0126 0.126 0.126
Adjusted Impact (ug/m>)** 0.003 £ 0.003 0.003 0003 0.003
PSD Significant Impact (ug/m>) : ' 1.0 1.0 1.0 10 1.0
Exceed PSD Significant Impact (Y/N) . N N N N N

Percent of PSD Significant Impact (%) 0.3 © 03 0.3 0.3 .03
Receptor UTM Easting (m) ' . '413,263.0 - © 412,263.0 394,263.0 397,763.0 395,763.0
Receptor UTM Northing (m) . 3,051,690.0 3,0481900 .  3,058,190.0 3,052,690.0 3,053,690.0
Distance From CT2B (m) - 9,928 : 11,520 ‘ 10,711 8,382 ' 9,752

- Direction From CT2B (Vector %) ' o123 : 140 , 276 239 o250

* Based on modeled emission rate of 10.0 g/s per CT/HRSG unit. ‘
" 1 Ratio of maximum emission rate (g/s) per CT/HRSG unit to modeled 10.0 g/s emission rate.
*+ Unadjusted ISCST3 impact times emission rate factor. :

Source: ECT, 1999.
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Table 7-7. ISCST3 Model Results - Maximum 3-Hour Average SO, Impacts; Hardee Power Station, CT2B .

Maximum 3-Hour Impacts 1992 - 1993 1994 ' 1995 1996
Unadjusted ISCST3 Impact (ug/m’)* 1817 1.970 4.118 1.862 - 1.781
Emission Rate Scaling Factort = _ 0.423 0.423- 0.423 0.423 0.423
~ Adjusted Impact (ng/m’)** _ o 0.77 0.83 1.74 0.79 0.75
* PSD Significant Impact (pg/m’) : 25.0 ‘ 25.0 25.0 ' 25.0 25.0
Exceed PSD Significant Impact (Y/N) _ N N N N ' N
Percent of PSD Significant Impact (%) 31 33 7.0 _ 3.2 3.0
Receptor UTM Easting (m) - ' ' 408,263.0 405,551.0 - 404,609.0 . 401,763.0 - 408,263.0
‘Receptor UTM Northing (m) 3,071,690.0 3,057,898.0 3,056,809.0 3,073,190.0 3,072,190.0
Distance From CT2B (m) = S 15,006 1,051 - , 396 16,433 15,494
4 Direction From CT2B (Vector °) _ 13 37 230 ' 349 12
5 Date of Maximum Impact . 8/28/92  8/31/93 11/2/94 9/9/95 ~5/30/96
" Julian Date of Maximum Impact - 241 243 306 252 326
Ending Hour of Maximum Impact 0300 1800 0300 - 2100 0300

* Based on modeled emission rate of 10.0 g/s per CT/HRSG unit.
1 Ratio of maximum emission rate (g/s) per CT/HRSG unit to modeled 10.0 g/s emission rate.
** Unadjusted ISCST3 impact times emission rate factor.

- Source: ECT, 1999. -
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Table 7-8. ISCST3 Model Results - Maximum 24-Hour Average SO, Impacts; Hardee Power Station, CT2B

1992

Julian Date of Maximum Impact

Maximum 24-Hour Impacts 1993 1994 1995 1996
Unadjusted ISCST3 Impact (pg/m’)* 0.327 0.430 0.537 0.353 0.350
Emission Rate Scaling Factort 0.423 0423 0.423 0423 0.423
Adjusted Impact (ng/m’)** 0.14 0.18 0.23 0.15 0.15
PSD Significant Impact (ug/m’) 5.0 5.0 5.0 5.0 5.0
Exceed PSD Significant Impact (Y/N) ‘N N N N N
Percent of PSD Significant Impact (%) 2.8 3.6 4.5 3.0 3.0
PSD de minimis Ambient Impact Threshold (pg/m’) 13.0 13.0 13.0 13.0 13.0
Exceed PSD de minimis Ambient Impact (Y/N) N N N N N
Percent of PSD de minimis Ambient Impact (%) 1.1 1.4 1.7 1.1 1.1
Receptor UTM Easting (m) 391,763.0 410,263.0 404,609.0 409,763.0 389,763.0
Receptor UTM Northing (m) 3,056,690.0 3,050,190.0 3,056,809.0 3,050,690.0 3,051,690.0
Distance From CT2B (m) 13,156 8,708 396 8,007 16,075
Direction From CT2B (Vector °) 268 142 230 143 250
Date of Maximum Impact 11/10/92 3/14/93 11/2/94 8/14/95 12/28/96

315 73 306 226 363"

* Based on modeled emission rate of 10.0 g/s per CT/HRSG unit,
+ Ratio of maximum emission rate (g/s) per CT/HRSG unit to modeled 10.0 g/s emission rate.

** Unadjusted ISCST3 impact times emission rate factor.

Source: ECT, 1999.

GDP-99\HPP\ACP7HTB.XLS—061799



I1-L

Table 7-9. ISCST3 Model Results - Annual Average lleo Impacts, Hardee Power Station,. CTB

Maximum Annual Impacts 1992 - 1993 1994 . 1995 1996
Unadjusted ISCST3 Impact (ug/m’)* 0.0230 0.0243 0.0268 0.0247 0.0248
Emission Rate Scaling Factort 0.069 0.069 ©0.069 ' 0.069 0.069
Adjusted Impact (ug/m>)** 0.002 0.002 0.002 0002 0.002
PSD Significant Impact (ug/m®) : 1.0 1.0 1.0 1.0-. 1.0
Exceed PSD Significant Impact (YN) . _ N ' N - ‘N N N
Percent of PSD Significant Impact (%) 0.2 - 02 0.2 0.2 02
- Receptor UTM Easting (m) , 3947630 - -411,263.0 394,263.0 397,763.0 397,263.0
Receptor UTM Northing (m) i 3,056,690.0 3,049,690.0  3,058,190.0 3,052,690.0 - 3,054,190.0
Distance From CT2B (m) - - , 10,158 - £ 9,729 10,711 8,382 8,172
Direction From CT2B (Vector °) - 268 139 276 39249

* Based on modeled ermssmn rate of 10.0 g/s per CT/HRSG unit.
t Ratio of maximum emission rate (g/s) per CT/HRSG unit to modeled 10.0 g/s emission rate.
** Unadjusted ISCST3 impact times emission rate factor. : :

Source: ECT, 1999.
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Table 7-10. ISCST3 Model Results - Maximum 24-Hour Average PM;, Ir'npaéts;' Hardee Power Station, CT2B .

Maximum 24-Hour Impacts 1992 1993 1994 C 1995 1996
Unadjusted ISCST3 Impact (ug/m*)* 0347 0.457 0.571 0368 0.365
Emission Rate Scaling Factort ' e 0126 _ 0.126 0.126 0.126 : 0.126
Adjusted Impact (ug/m>)** : - ‘ ' ' 0.04 0.06 0.07 005 0,05
PSD Significant Impact (ug/m’) = - ‘ 5.0 5.0 5.0 50 50
- Exceed PSD Significant Impact (YN) ' . N N N N N
Percent of PSD Significant Impact (%) - 0.9 o 12 1.4 09 0.9
~ PSD de minimis Ambient Impact Threshold (ng/m®) 10.0 10.0 ' 10.0 10.0 ' 10.0
 Exceed PSD de minimis Ambient Impact (Y/N) - N N N N , N
Percent of PSD de minimis Ambient Impact (%) ' - 0.4 .06 0T 0.5 .05
Receptor UTM Easting (i) _ © 3922630 - 410,263.0 404,609.0  409,763.0- 389,763.0
Receptor UTM Northing (m) 3,056,690.0 3,050,190.0 - 3,056,809.0 3,050,690.0 3,051,690.0
Distance From CT2B (m) ' ' . 12,656 : 8,708 396 8,007 16,075
 Direction From CT2B (Vector °) L _ 268 142 230 143 250
Date of Maximum Impact _ 11/10/92 31493 11/2/94 8/14/95 12/28/96
Julian Date of Maximum Impact S 314 73 306 226 . 363

~ * Based on modeled emission rate of 10.0 /s per CT/HRSG unit. :
t Ratio of maximum emission rate (g/s) per CT/HRSG unit to modeled 10.0 g/s emission rate.
** Unadjusted ISCST3 impact times emission rate factor. ‘

Source: ECT,, 1999
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Table 7-11. ISCST3 Model Results - Maximum 1-Hour Average CO Impacts; Hardee Power Station, CT2B

1994

Ending Hour of Maximum Impact

Maximum 1-Hour Impacts 1992 1993 1995 1996

‘Unadjusted ISCST3 Impact (ug/m>)* 2.443 -5.570 11.510 2.558 2.194
'Emission Rate Séaling Factor{ 0.454 0.454 0.454 0.454 0.454
Adjusted Impact (ug/m’)** 1.11 2.53 5.23 1.16 1.00°
PSD Significant Impact (ng/m’) 2,000.0 2,000.0 2,000.0 2,000.0 2,000.0 -
Exceed PSD Significant Impact (Y/N) N N N "N N
Percent of PSD Significant Impact (%) 0.1 0.1 03 01 0.0
Receptor UTM Easting (m) 403,536.0 405,551.0 " 404,609.0 401,863.0 401,013.0

_ Receptor UTM Northing (m) 3,059,625.0 3,057,898.0 3,056,809.0 3,058,990.0  3,054,940.0
Distance From CT2B (m) 2,910 1,051 - 39 3,609 4,441
Direction From CT2B (Vector °) , 332 _ 37 230 302 241
Date of Maximum Impact 1/17/92 8/31/93 11/2/94 - 5/28/95 6/28/96
Julian Date of Maximum Impact 17 243 306 179 210

1000 1800 0100 1100 1200

* Based on modeled emission rate of 10.0 g/s per CT/HRSG unit,

1 Ratio of maximum emission rate (g/s) per CT/HRSG unit to modeled 10.0 g/s emission rat‘e.‘

** Unadjusted ISCST3 impact times emission rate factor..

- Source: ECT, 1999.
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"Table 7-12. ISCST3 Model Results - Maximum 8-Hour Average CO Impacts; Hardee Power Station, CT2B

Ending Hour of Maximum Impact

0800

Maximum 8-Hour Impacts 1992 1993 1994 1995 1996
'Unadjusted ISCST3 Impact (pg/m’)* 10.865 1.151 1.439 1.036 1.017
Emission Rate Scaling Factor} 0.454 0.454 0.454 0.454 0.454
Adjusted Impact (pg/m’)** 0.39 0.52 0.65 0.47 0.46
PSD Significant Impact (ng/m’) 500.0 . 500.0 500.0 5000 500.0
Exceed PSD Significant Impact (Y/N) N . N - N N N
Percent of PSD Significant Impact (%) 0.1 - 0.1 01 Co01 0.1
" PSD de minimis Ambient Impact Threshold (ug/m3) - 5750 575.0 575.0 575.0 575.0
Exceed PSD de minimis Ambient Impact (Y/N) N . N N N N
Percent of PSD de minimis Ambient Impact (% _ - 0.1 - 0.1 0.1 0.1 0.1
Receptor UTM Easting (m) : x 1 408,763.0 419,763.0 404,609.0 391,763.0 391,763.0
Receptor UTM Northing (m) : ©3,073,190.0 3,054,190.0 3,056,809.0 3,064,690.0 3,067,690.0
Distance From CT2B (m) 16,581 15,124 396 15,203 16,909
Direction From CT2B (Vector °) 13 101 230 300 309
Date of Maximum Impact 8/28/92 3/28/93 11/2/94 11/27/95 9/9/96.
Julian Date of Maximum Impact 241 87 306 331 253
0800 0800 0800 0800 -

* Based on modeled emission rate of 10.0 g/s per-CT/HRSG unit.
T Ratio of maximum emission rate (g/s) per CT/HRSG unit to modeled 10.0 g/s emission rate. -
. _** Unadjusted ISCST3 impact times emission rate factor.

Source: ECT, 1999.
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. o Table 7-13. ISCST3 Model Results—Maximum Criteria Pollutant Impacts

Averaging Maximum .Impact Significant Impact

Pollutant ‘Time (ng/m’) _ (ng/m?)

NOx : Annual _ 0.011 I 1.0
co ~ 8-hour | 11.5 500
1-hour : 1.4 A . 2,000

PM - Annual © 003 1.0

24-hour S 06 50

SO,  Annual 0.03 . 1.0

- 24-hour ‘ 0.5 - ' 5.0

3-hour : 4.1 . 250

Source: ECT, 1999.
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Table 7-14. ISC_ST3 Model Results—Maximum Class I Area Impacts

EPA

_ Avéraging' Maximum Impact Significant Impact

Pollutant Time (ng/m’) (ng/m’)
NOx . Annual 0.003 0.1
M Annual 0.0003 02
24-hour 0.009 0.3
SO, Annual 0.0005 0.1
24-hour 1003 0.2

-3-hour 0.2

1.0

Source: ECT, 1999.
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EPA (EPA, 1992) multiplying factors for converting 1-hour averages to 8- and 24-hour

averages are 0.7 and 0.4, respectively. Use of these factors yields maximum 8- and

' 24-hour average H,SO, mist impacts of 0.59 and 0.34 ug/m_3_, respectively. These impacts

are well below the FDEP ambient reference concentrations (ARCs) for H,SO, mist of
10.0 and 2.4 pg/m’ for 8- and 24-hour average periods, respectiver. Table 7-15 provides
a summary of Pfoject H,SO4 mist impacts and the FDEP ARC levels. _

7.5 CONCLUSIONS | .
Comprehensive dispersion modeling using the SCREEN3. and refined ISCST3 models

demonstrates that the Project will result in ambient air quality impacts that are:
| e  Below PSD significant impact levels for all pollutants and all averaging pe--
tods. | |
o Below PSD de minimis ambient impact levels for all pollutants and all aver-
aging peridds. | |

° Below the FDEP ARCs for H,SO4 mist.
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"Table 7-15. Summary of Worst-Ca

se Estimates of H;SO4 Mist Impacts Compared to

FDEP ARCs '
Averaging Maximum Impact ~ARCs
Pollutant Time (ug/m’) (ng/m’)
H,S04 mist 8-hour 059 10
: 24-hour 034 - . 24
Source: ECT, 1999.
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8.0 AMBIENT AIR QUALITY MONITORING AND ANALYSIS

8.1 EXISTING AMBIENT AIR QUALITY MONITORING DATA

The nearest FDEP ambient air monitoring station is located in Nichols, Polk County, ap-
proximat_ely 28 km north of the projeet site. The FDEP monitoring station at Nichols
‘monitors PM;q and SOZ. The nearest FDEP _station that monitors'l ozone is located in
Lakeland, Polk County, approximately 45 km north of the project site. The closest FDEP
monitoring stations that monitor PM o and SO, are situated in Nichols and Mulberry,
Polk County, which are respectively located approximately 28 and 29 km north of the
project site. The nearest FDEP stations that monitor NO, and CO are located in Tampa,
H1llsborough County, approximately 73 km northwest of the project site. The nearest
'FDEP station momtorlng for lead is situated in Ruskin, Hlllsborough County, approxi-
| mately 65 km northwest of the project site. A summary of 1996 and ‘1997 ambient air
quality data for these FDEP stations is provided in Tables 8-1 and 8-2. | |

8.2 PRECONSTRUCTION AMBIENT AIR OUALITY MONITORING EX-
EMPTION APPLICABILITY '

" As previously discussed in Section 4.2, PSD review may require continuous ambient air

monitoring data to be collected in the area of the proposed source for pollutants emitted in
significant amounts. Because several pollutants will be emitted from the Project in excess of '
their respective significant emission rates preconstruct1on monitoring is requlred However ‘
the FDEP Rule 62-212.400(2)(e), F.A.C., provides for an exemption from the preconstruc-

tion monitoring requirement for sources with de minimis.air quality impacts. The de rﬁi‘nimis
ambient impact levels were previously presented in Table 4-1. To assess the appropriateness
of monitoring e)lemptions, dispersion modeling analyses were performed to determine the
maximum pollutant concentrations caused by emissions from the proposed facility. The fe; :
sults of these analyses are presented in detail in Section 7.2. The following pal'agraphs
summarize the analyses results as applied'tol the preconstruction ambient air quality moni-

toring exemptions.
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Table 8-1. Summary of 1996 FDEP Ambient Air Quality Data

Source: FDEP, 1998.

. : ) ) Ambient Concentration (ugm’)
Pollutant Site Location Site No. Averaging Sampling No. of 99th  Arithmetic .
County City Period Period Observations _1st High  2nd High . Percentile Mean Standard
PMy, Polk Aubumdale .- 0120 001 FO1 | 24-Hr Jan-May 18 34 34 34 150
' Annual ' 20 50°
Lakeland 2160 007 FO1 24-Hr Jan-May 21 32 26 32
: : Annua) - : 17
Mulberry 2860 006 FO2 24-Hr Jan-May 21 36 28 36
' Annual : . 21
Nichols 3680 010 F02 24-Hr Jan-Dec 61 75 45 75
Annual 22
S0, Polk - Mulberry 2860 006 FO2 - 1-Hr Feb-Dec 1,272 204 165
3-Hr 150 124 1,300°
24-Hr 57 43 260°
Annual 11 60°.
Nichols 3680 010 F02 1-Hr Jan-Dec 8,610 1258 354
3-Hr : 432 257 1,300°
24-Hr 86 80 260°
* Annual 15 60
NO, Hillsborough Ta_mpa 4360 065 GOl 1-Hr Jan-Dec 8,637 130 100 ' .
Anmual 18 100*
co Hillsborough Tampa 4360 045 GO1 1-Hr Jan-Dec 8,669 9,200 6,900 40,000°
8-Hr - 4,600 4,600 10,000°
0, Polk Lakeland 2160 005 FO1 1-Hr Jan-Dec 8,689 187 167 . 235*
2160 006 FO1 1-H Jan-Dec 8,718 194 181 235
Lead Hillsborough Ruskin 1800 003 GO3 24-Hr _ _
' ' ' Jan-Mar .8 0.0 st
Apr-Jun 7 0.0
Jul-Sep -8 0.0
Oct-Dec 8 0.0
L 99th pé_rcemilé
$3 Arithmetic mean
" ’2ndhigh _ v v
* 4th highest day with hourly value exceeding standard over a 3-year period M
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Table 8-2." Summary of 1997 FDEP Ambient Air Quality Data

. Ambient Concentration gume? )
Site Location - Averaging' . Sampling No. of 99th Arithmetic

Pollutant .~ County City ] Site No. Period ~ - " Period Observations  1st High- 2nd High Perceritile Mean Standard
PM,, ' Polk Nichols .- 3680 010 F02 24-Hr Jan-Dec 31 41 36 41 150°
Annual , . ' 20 50
SO, Polk Mulberry 2860 006 F02 1-Hr Jan-Dec - 8,647 254 173
' 3-Hr : 168 134 1300
24-Hr 49 38 260°.
Annual _ 1 60°
Nichols 3680010 F02 1-Br Jan-Dec 8,680 246 199
- : 3-Hr ' ‘ 176 148 1,300°
24-Hr S - 53 48 260"
Annual _ _ 17 60°
NO, ‘Hillsborough Tampa 4360065 GO1 N Jan-Dec - 8,087 i1 11: .
oo ' ' . ' Annual : _ | _ 18 . 100
co Hillsborough Tampa 4360 045 GO1 1-Hr Jan-Dec - 8527 5,750 5,750 _ " 40,000
- :  8Hr o - 3,450 3,450 ' 10,000’
0, Polk ‘Lakeland - 2160 005 FO1 * 1-Hr Jan-Dec 8601 204 200 ‘ g 235*
2160 006 FO1 A Jan-Dec 8,686 216 196
.+ Lead " Hillsborough Tampa ~ 180003GO3 24-Hr
Jan-Mar 7 0.0 1.5
Apr-Jun 3 0.0 '
- Tul-Sep 7 0.0
QOct-Dec 8 0.0
L 99th percentile
2Ariﬂlme’(ic mean
? 2nd high

4 4th highest day with hqufly value exceeding standard over a 3-year period

~ Source: FDEP, 1998.
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8.2.1 PM,, . _ A _
The maximum 24-hour PM; impact was predicted to be 0.57 pg/m’. This conéentration is
below the 10 ug/m® de minimis level ambient impact level. Therefore, a preconstruction

monitoring exemption for PMj is appropriate in accordance with the PSD regulations.

8.2.2 CO . _
The maximum 8-hour CO impact was predicted to be 1.4 pg/m’. This concentration is be-
" low the 575-ug/m3 de minimis ambient impact level. Therefore_, a preconstruction monitor-

ing exemption for CO is appropriate in accordance with the PSD regulations.

823 NO, | |
The maximum annual NO, impact was _predicted to be 0.03 pg/m’. This concentration is
below the 14-ug/m® de minimis ambient impact level. Therefore, a preconstruction moni- °

- toring exemption is appropriate for NO, in accordance with the FDEP PSD regulations.

824 SO, |
The maximum 24-hour SO, impact was predicted to be 0.5 ug/m’. This cdncentration is
below the 13-pg/m3 de minimis ambient ixnpact level. Therefore, a preconstruction moni-

toring exemption is appropriate for SO, in accordance with the FDEP PSD regulatibns.
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9.0 ADDITIONAL IMPACT ANALYSES

The additional impacts analysis, requlred for projects subject to PSD review, evaluates
project impacts pertaining to associated growth; soils, vegetation, and wildlife; and visi-

bility impairment. Each of these topics is discussed in the following sections. -

9.1 GROWTH IMPACT ANALYSIS

The purpose of the growth impact analysis is to.qua_ntify growth resulting from the con-
struction and operation of the prdposed project and assess air quality impacts that would re-
sult from that growth. '

-Impacts assoéiat_ed with construction of the Hardee Power Station simple-cycle CTG will be

" minor. While not readily quantiﬁable, the temporary increase in vehicle miles traveled in the

area would be inSigniﬁcé.nt, as would any temporary increase in vehicular emissions.

Thevnew, simple-cycle CTG is being cpnstructed to meet general area electric power de- |
mands; therefore, no significant secdndary growth effects due to operation of the Project are
anticipated. When operational, the simplé-cycle CTG is projected to generate approximately

one or two new _]ObS this number of new personnel w111 not significantly affect growth in

. the area. The increase in natural gas and distillate fuel oil demand due to operation of the

new simple-cycle CTG will have no major impact on local fuel markets. No significant air

quality impacts due to associated industrial/commercial growth are expected.

9.2 IMPACTS ON SOILS, VEGETATION, AND WILDLIFE »
Maximum air quality impacts 1n the vicinity of the Hardee PoWer Station due to operation of -
the proposed 'simple-éycle CTG are well below applicable AAQS. ‘Accordingly, ho signifi-
cant, adverse inipacts on soils, vegetation, and wildlife in the vicinity of the Hardee Power

Station are anticipated. The following sections discuss potential impacts on the ne_:areSt Class
I area; the Chassahowitzka NWR. -
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9 2.1 IMPACTS ON SOILS

The U.S. Department of Agriculture (USDA) (1991a and 1991b) lists the primary soil type
in Chassahow1t_zka NWR as Weekiwachee-Durbin muck. This soil type is charactenzed by
high levels of sulfur and organic content. Sulfur levels may approach 4 percent in the upper
soil layer. Daily flooding by high tides cause the pH to vary between 6.1 and 7.8. |

Typically, SO, represents the greatest threat to soil since this pollutant causes in(:reased"s_ul- o
fur content and decreased pH. However, for this project, given the extremely low _levels of
SO, emitted, the distance from the source, the naturally high sulfur content of the Class I

area soils, and the pH variability caused by tidal influences, no impacts to soils are expected. -

9.2.2 IMPACTS ON VEGETATION

The Chassahowitzka NWR is a complex ecosystem of vegetatlon assemblages that depend

~ on the subtle interplay of slight changes in elevation, salinity, hydroperiod, and edaphic.

- factors for di'st.rib.ution, extent, and speeies composition. The mosaic of plant communities at
the Chassahowitzka NWR is represented by pine woods and hammock forests within areas
of higher ground, various fresh‘ V\.'aterA forested and nonforested wetlands situated within
lowland depreésions that are inunc_lated/saturéted with fresh water for at least part of the year
(miXed swamp, mérs_h, etc'.) and brackiSh to salt water wetlands such as salt marsh .and man-

- grove swamp distributed at lower elevations en land normally inundated by tidal action and
freshwater pulses from upland surface water runoff. The predominant flora associated with
these associations-is typically common to the central Florida region and characterized by a
high d’i_versity of terrestrial, wetland, and aquatic species.. Common vascular taxa within the
Chassahowitzka NWR: would include slash pine, laurel oak; live oak; cabbage palm, sweet
gu‘in, red maple, saw palmetto, and gallberfy in the inland _areas'and'needleru_sh,‘ red man-

e grove, cordgrass, and saltgrass in the brackish to marine reaches.

The literature was reviewed as to potential effects of air pollutants on vegetation. it was
concluded that even the maximum inipacts projected to -occur in the immediate vicinity of
Hardee Power Station due to operafien of the simple-cycle CTG would be Below thresholds
sh_oWn to cause damage to vegetation. Maxunum air pollutant impacts at Chaséaho’witz_ka

'NWR due to emissions from the Hardee Power Station simple-cycle CTG will be far less, as
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presented previously. The potentiél for damage at the Chassahowitzka NWR could, there-
fore, be considered negligible given the much lower air pollution impacts predicted at Chas-'
' sahowitzka NWR relative to the immediate Hardee Power Station plant vicirﬁty and the ab-
sence of any plant species at Chassahdwitzka NWR that would be especially sensiti;/e to the

vefy low predicted pollutant concentrations.

9.2.3 IMPACTS ON WILDLIFE |

Wlldhfe resources in the 30,500-acre . Chassahow1tzka NWR are fairly typical of central
F londa s Gulf Coast. The eastern portions of the site are fringed by hardwood swamp habl-_
tats, but the primary habitats are the estuarine and brackish marshes along with the saltwater
bays containing many mahgroye-covered islands. These habitats support large numbers of
resident and migratory waterfow], water birds, and shorebirds. Wading birds are also quite
common. Deer,.raccoons, black bears, otters, and bobcats are the hotable mammals. Alliga4
tors are numerous. Bald eégles and the West Indian manatee are the primary endan-

‘gered/threatened species utilizing the area.

Air pollution impacts to wildlife have been ;éported in the literature, although many of the
‘incidents involved acute exposures to pollutants usually caused by unusual or highly con-
centrated releases or unique weather conditions. Generally, there are three ways pollutants
may affect wildlife: through inhalation, through exposure with skin, and through ingestion
(Newman, 1980). Ingestion is the most common Iﬁeans and can occur through eating or
drinking of high concentrations of pollutants. Bioaccumulation is the process of animals
collecting and accumulating pollutant levels in their bodies over time. Other animals that

prey on these animals would then be ingesting concentrated pollutaht levels.

Based on a review of the limited literature on air pollutant effects on wildlife, it is unlikely .
that the levels of pollutants produced by this Project will cause injury or death to wildlife.
Concentrations of pollutants will be low, emissions will be dispersed over a large area, and

mobility of wildlife will minimize their exposure to any unusual cohcéntr_ations caused by

equipment malfunction or unique weather patterns.
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Bioaccumulation, particularly of mercury, has been a concern in Florida. There is ,increaSing
evidence that mercury may be naturally evolved in Florida and that, combined with man-

made squrces, is becoming bioaccumulated in certain fish and wildlife. It is unknown what

naturally occurring levels may be present in onsite fish and wildlife. However, the likeli- B

hood that the small amount attributable to this Project would all be methylated end up in the

food chain, and then consumed by predators is considered negligible.

The acid rain effects on wildlife in Florida are primarily those_ related to aqiiatic animals.
Acidiﬁe_d water may prevent fish egg hatching, damage larvae, and lower immunity factors
in adult fish (Barker, 1983). Aeidv rain can also result in release of metals (especially alumi-
num) from lake sediments; this .can cause a biochemical dete_rioratio_ri of fish gills leading to -
death by suffocation. However, the sensitivity of Flerida lakes to acid rain is in question. .

Florida lakes have a wide natural range of pH (from 4 to 8.8 pH units). Most well-buffered

' lakes are in central and south Flonda and rainfall is in the pH range of 4.8 to 5.1. According
" to Barker (1983) and Charles (1991), no evidence i is currently available to clearly show that

degradation of aquatic systems have occurred as a direct result of acid precipitatibn' in Flor-
ida. The air emissions from the Hardee Power Station simple-cycle CTG that could contrib-
ute to the formation of atmospheric acids are not predicted to significantly increase acid pre- _

cipitation and are predicted to have no impact '_on wildlife at Chasséhdwitzka NWR.

 In cenclusion, it is unlikely the projected air emission levels from the Hardee Power Station

simple-cycle CTG will have any ‘measurable direct or indirect effects on wildlife utilizing .
the Chassahowitzka NWR. o |

9.3 VISIBILITY IMPAIRMENT POTENTIAL

- No visibility impainilent at the local level is expected due to the types and quantities of

emissions projected for the simple-cycle CTG. Opacity of the simple-cycle CTG exhaust
will be 10 percent or less, excluding water. Emissions of primary particulates and sulfur
oxides from the CTG will be low dile.to the primary use of pipeline quality Vnaturall gas and
low sulfur, low ash distillate fuel il as the back-up fuel source. The simple-cycle CTG will |
comply with all applicable FDEP'requirements.pertaining to visible emissions. - ‘
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A Level 1 visibility 'screening analysis was conducted using the VISCREEN program, con-
sistent with EPA (1988) guidance. Emissions input to the VISCREEN program were the
maximum short-term (g/s) emission rates for primary PM, NOx, and H,SO4 mist from the
proposed simple-cycle CTG. These rates ‘were 1.3 g/s of PM, 22.6 g/s of NOy, and 0.81 g/s
of H,SO4 mist. Table 9-1 summarizes the results of the Level 1 analysis, which, even with
the conservative assumptions inherent to such an analysis, resulted in impact values well
below the screening ‘thresholds. Therefore, it could be concluded that Hardee Power Station
simple-cycle CTG emissions will not cause impairment of visibility in the Chassahowitzka
NWR Class I area. |

A regional haze analysis was also conducted using guidance contained in the Interagency
“Workgroup on Air Quality Modelmg (IWAQM) Phase 1 and Phase 2 Reports and other

National Park Service (NPS) guldance material..

'V1s1b111ty is described in the IWAQM guidance documents as either being characterized
by . v1sual range (VR) or by the hght-extmctlon coefficient (bext). Visual range is the
greatest distance that a large dark object can be seen while the light-extinction coefficient
is the attenuation of light per distance due to scattering and absorption by gases in the at-
mosphere. Under certain conditions, the two visibility parameters are related by the fol-
“lowing equation: | | | | |
3.912
by ( km")

VR (km) =
__The dimensions of VR and by, are length and inverse length, respectively. The '.value of
3.912 is based on an assumed 2-percent contrast threshold for the viewer. The percent .
change in extinction is defined by the following equation:

b
% Change in Extmctzon =—2£ %100

exlb

where: bexts = emission source extinction.

bextb = background extinction.
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_ . Table 9.1. Visual Effec_ts Screening Analysis

Visual Effects Screening Analyéis for

Source: Hardee Power Station CT2

Class I Area: CHASSAHOWITZKA NWA

* Kk Level-1 Screening * kK

Input Emissions for

Particulates . 1.30

G /s

NOx (as NO2) 22.60 G /s

Primary NO2 .00 G /s

Soot .00 G /s

Primary S04 .81 G /S
* k k*k

Background Ozone: ' ' .04 ppm

Default Particle Characteristics Assdmed

Transport Scenario ‘Specifications:

Background Visual Range: 65.00 km
Source-Observer Distance: 125.00 km
Min. Source-Class I Distance: 125.00 km

’ Max. Source-Class I Distance: 132.00 km
Plume-Source-Observer Angle: 11.25 degrees
Stability: 6 S '
Wind

Asterisks (*) indicate plume -impacts that exceed screening'critérié_

Backgrnd

SKY
TERRAIN
TERRAIN

Backgrnd

' SKY
'TERRAIN

TERRAIN

Speed: 1.00 m/s

RESULTS

Maximum Visual Impacts INSIDE Class I Area

Screening Criteria ARE NOT Exceeded
Delta E

Maximum Visual Impacts-OUTSIDE Class
Screening Criteria ARE NOT Exceeded
: Delta E

10 65. 116.6 104 2.00 .154
140 65.. 1l6.6 104 2.00 .073
10 45. 106.3 124 2.00 .056
140 45. 106.3 124 2.00 .016

Contrast

Crit Plume
05 -.000
05 -.002
05 001
05 000

Area -
Contfast

Crit Plume
.05 -.000
05 -.002
.05 001
.05




An alternate visibility index, the deciview (dv) , has been devéloped so that anywhere
along its scale, haziness changes that are equally perceptible correspond to the same de-
ciview difference. As an example, a 5-dv difference caused by a change in air quality

should result in about the same pefceiyed change in haziness, whether under clean or

~ highly polluted conditions. The deciview is defined by the following equation:

-1
dv=10xlIn bex Ll
0.01 [km™

The change in deciview is defined by the following equation:

Adv=10xlIn [MJ

exth

A regional haze__ was pérformed for the Haraee Power Station new simple-cycle CTG u's-.
ing the following procedure: | | |
e Maximum 24-hour average impacts of SO;, NO,, and PM at the Chassa-
howitzka NWR, in units of pg./rﬁ3 , were obtained using the ISCST3 disper-

sion model. _ o .

e The SO; and NO; impacts were converted to ammonium _'bisulféte
[(NH4)%S04] and ammonium nitrate (NH;NOs), respectively, assuming
complete conversion of the gasebus pollutémts.

. Background extihction coefﬁcient (bext) was calculated based on a VR of
65 km as recommended by the NPS for the Chaésahowitzka NWR. _. _

o Average daily relative humidity was obtained from Natiqnél Weather Sei'v-

| ice data for the particular day of meteorology corresponding to the maxi-
mum 24-hour average impacts. o

o  Extinction coefficients were calculated for each species (i.e., [(NH4)2804],.
(NH3NO3), and fine particulate) using IWAQM Phase I Report recom- -
mended procédures._ - | o

e  Percent change in extinction and change in deciviews were calculated.
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For visibility screening purposes, fhe NPS recommends that the percent change in ex-
tinction be 5 percent or less, and the changé in deciviéWs be 1.0 or less. A regional haze.
analysis for the Hardee Power Station simple-cycle CTG during natural gas firing is pre-
sented in Table 9-2. This screening analysis demonstrates that the proposed Project will

not cause an adverse impact on regional haze at the Chassahowitzka NWR.
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. ' Table 9-2. Regional Haze Analysis; Gas Firing

Parameter - A Unit Value - Basis

Maximum 24-hour impacts

SO, L ug/m’ 0.0037  ISCST3 model results

NO, '  pg/m® 0.0225  ISCST3 model results
. PM © pg/m’® ©0.0047  ISCST3 model results
SO, to (NH,)SO, conversion factor N/A - 20625 15x1375
NO, to NH4,NO; conversion factor N/A 1.7415 1.35x 1.29
Maximum 24-hour impacts ‘ _ _ _

(NH,),SO, pg/m’ . 0.0076 SO, (ng/m>) x 2.0625

NH,NO; pg/m’ 0.0392  NO, (ug/m®) x 1.7415

PM , ug/m’ 0.0047  PM (ug/m®) _ :
Background VR ' km 65.0  Provided by National Park Service
Background bey S 0.0602° 3.912/650 - :
Relative humidity (RH) for 11/2/94 - - % 73.4°  National Weather Service data
Relative humidity factor (f{lRH]) N/A - 2.6 From Figure B-1, IWAQM Phase I report
Extinction coefficients ' ' 5 ‘
(NH,),SO, - km® ©0.00006  0.003 x ([NH4,SO, [ug/m’]) x 2.6
NH,NO; : km'™ 0.00031  0.003 x (NH,NO; [pg/m®]) x 2.6
PM km! 0.00001  0.003 x (PM [pg/m’]) x 1.0
Totals (bexss) -~ km' _ 0.00038

: Change in extinction % 0.6 - bews / bexss x 100
. Change in deciview dv 0.0628 10 x In (Bexy — Dexts / bextv)

Source: ECT, 1999.
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Department of

Division of Air Resources Management

APPLICATION FOR AIR PERMIT - TITLE V SOURCE
' See Instructions for Form No. 62-210.900(1) '

I. APPLICATION INFORMATION

Identification of Facility

1. Facility Owner/Company Name: Hardee Power Partners, Ltd.

2. Site Name: Hardee Power Station -

3. Facility Identification Number: 0490015 [ ] Unknown

4. Facility Location: '
Street Address or Other Locator: 3.5 mi. north of State Road 62 on County Road 663

City: Fort Green Springs County: Hardee Zip Code: 33834
5. Relocatable Facility? . 6. Existing Permitted Facility?
[ ] Yes [ v] No ' [ v]Yes [ 1 No

Application Contact

1. Name and Title of Application Contact:
Paul L. Carpinone, P.E.
Director, Environmental

2. Application Contact Mailing Address: :
Organization/Firm: TECO Power Services Corporatlon ‘

Street Address: 702 North Franklin Street

City: Tampa . State: FL Zip Code: 33602
3. Application Contact Telephone Numbers: .
_ Telephone: (813)228 — 4858 : Fax: (813) 228-1308

Application Processing Information (DEP Use)

1. Date of Receipt of Application: W ) Q /q q 9

2. Permit Number: 1@150 {:[__- I_LID /A >

3. PSD Number (if applicable): p Q K9 -35

4. Siting Number (if applicable):

DEP Form No. 62-210.900(1) - Form |
Effective: 2/11/99 - 1




Purpose of Application
Air Operation Permit Application

This Application for Air Permit is submitted to obtain: (Check one)
[ ] Initial Title V air operation permit for an existing facility which is classified as a Title V
source. '

[ ] Initial Title V air operation permit for a facility which, upon start up of one or more newly
constructed or modified emissions units addressed in this application, would become
classified as a Title V source. '

Current construction permit number:

[ ] Title V air operation permit revision to address one or more newly constructed or mod1ﬁed
emissions units addressed in this application.

Current construction permit number:

Operation permit number to be revised:

[ ] Title V air operation permit revision or administrative correction to address one or more
proposed new or modified emissions units and to be processed concurrently with the air -
construction permit application. (Also check Air Construction Permit Application below.)

Operation permit number to be revised/corrected:

[ ] Title V air operation permit revision for reasons other than construction or modification of
an emissions unit. Give reason for the revision; e.g., to comply with a new applicable
requirement or to request approval of an "Early Reductions" proposal.

Operation permit number to be revised:

Reason for revision:

Air Construction Permit Application

This Application for Air Permit is submitted to obtain: (Check one)
[ v] Air construction permit to construct or modify one or more emissions units.

[ ] Air construction permit to make federally enforceable an assumed restnctlon on the
potential emissions of one or more existing, permitted emissions umts

[ ] Air construction permit for one or more existing, but unpermltted, emissions units.

DEP Form No. 62-210.900(1) - Form | 2
Effective: 2/11/99




Owner/Authorized Representative or Responsible Official
1. Name and Title of Owner/Authorized Representative or Responsible Ofﬁmal
Richard E. Ludwig President
2. Application Contact Mailing Address:
Organization/Firm: TECO Power Services
Street Address: 702 North Franklin Street
City: Tampa State: FL Zip Code: 33602
3. Owner/Authorized Representative or Responsible Official Telephone Numbers:
Telephone: (813) 228-1311 ‘ Fax: (813) 228-1360
| 4. Owner/Authorized Representative or Responsible Official Statement:

I, the undersigned, am the owner or authorized representative*(check here [ ] if so) or
the responsible official (check here [ v ], if so) of the Title V source addressed in this
application, whichever is applicable. - I hereby certify, based on information and belief
formed after reasonable inquiry, that the statements made in this application are true,
accurate and complete and that, to the best of my knowledge, any estimates of emissions
reported in this application are based upon reasonable techniques for calculating
emissions. The air pollutant emissions units and air pollution control equipment described
in this application will be operated and maintained so as to comply with all applicable

_standards for control of air pollutant emissions found in the statutes of the State of Florida
and rules of the Department of Environmental Protection and revisions thereof. I
understand that a permit, if granted by the Department, cannot be transferred without

- authorization from the Department, and I will promptly notify the Department upon sale or

lega{ transé J?Vf ermztted emissions unit.

Signature

£

Attach letter of authorization if not currently on file.

rofessional Engineer Certification

P
1. Professional Engineer Name: Thomas W. Davis

Registration Number: 36777
2. Professional Engineer Mailing Address:
- .Organization/Firm: Environmental Consulting & Technology, Inc.

Street Address: 3701 Northwest 98" Street

City: Gainesville ~ State: FL Zip Code: 32606

3. Professional Engineer Telephone Numbers:

Telephone: (352) 332-0444 ' Fax: (352) 332-6722

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99-




4. Professional Engineer Statement:
L the undérsigned, hereby certify, except as particularly noted herein®, that:

(1) To the best of my knowledge, there is reasonable assurance that the air pollutant
emissions unit(s) and the air pollution control equipment described in this Application for
Air Permit, when properly operated and maintained, will comply with all applicable
standards for control of air pollutant emissions found-in the Florida Statutes and rules of
the Department of Environmental Protection; and '

(2) To the best of my knowledge, any eniission estimates reported or relied on in this
application are true, accurate, and complete and are either based upon reasonable
techniques available for calculating emissions or, for emission estimates of hazardous air
pollutants not regulated for an emissions unit addressed in this application, based solely
upon the materials, information and calculations submitted with this application.

If the purpose of this application is to obtain a Title V source air operation permit (check
here [ v ], if so), I further certify that each emissions unit described in this Application for
Air Permit, when properly operated and maintained, will comply with the applicable
requirements identified in this application to which the unit is subject, except those
emissions units for which a compliance schedule is submitted with this application.

- If the purpose of this application is to obtain an air construction permit for one or more
proposed new or modified emissions units (check here [ v ], if so), I further certify that
the engineering features of each such emissions unit described in this application have
been designed or examined by me or individuals under my direct supervision and found to
be in conformity with sound engineering principles applicable to the control of emissions
of the air pollutants characterized in this application.

If the purpose of this application is to obtain an initial air operation permit or operation
permit revision for one or more newly constructed or modified emissions units (check here
[ ] ifso), I further certify that, with the exception of any changes detailed as part of this .
application, each such emissions unit has been constructed or modified in substantial
accordance with the information given in the corresponding applzcatzon for air
construction permzt and with all provisions contained in such permit.

{JD!‘H

Date

* Aftacgl any’e;foeb‘ n to certification statement.

™ nuv"'

DEP Form No. 62-210.900(1) - Form 4
Effective: 2/ 11/99




Scope of Application

Processing

Emissions Permit
Unit ID Description of Emissions Unit Type | Fee
004 Combustion Turbine 2B - N/A

AC1A

Application Processing Fee

Check one: [ ] Attached - Amount: $
Note: $10,000 fee submitted pursuant to FPPSA.

DEP Form No. 62-210.900(1) - Form 5

Effective: 2/11/99

[ ] Not Applicable




Construction/Modification Information

1. Description of Proposed Project or Alterations:

Project consists of the addition of one nominal 75-MW General Electric 7121 7EA simple
cycle combustion turbine generator (CTG). The CTG (CT2B) will be fired primarily
using pipeline quality natural gas with low-sulfur, distillate fuel oil serving as a backup
fuel. The new simple-cycle CTG will operate at annual capacity factors up to 100 and 10
percent for natural gas and oil firing, respectively.

2. Projected or Actual Date of Commencement of Construction: November 1999

3. Projected Date of Completion of Construction: May 2_000

Application Comment

DEP Form No. 62-210.900(1) - Form 6
Effective; 2/11/99




II. FACILITY INFORMATION
A. GENERAL FACILITY INFORMATION

Facility Location and Tvbe

1. Facility UTM Coordinates: '
Zone: 17 - East (km): 404.80 North (km): 3,057.40

2. Facility Latitude/Longitude: _
Latitude (DD/MM/SS): Longitude (DD/MMY/SS):
3. Governmental 4. Facility Status 5. Facility Major 6. Facility SIC(s):
Facility Code: Code: -Group SIC Code:
0 A 49 4911

7. Facility Comment (limit to 500 characters):

Facility Contact

‘1. Name and Title of Facility Contact:

William F. O’Brien, Plant Manager

2. Facility Contact Mailing Address:
Organization/Firm: Hardee Power Partners, Ltd.

Street Address: County Road 663

City: Fort Green Springs State: FLL.  Zip Code: 33834
3. Facility Contact Telephone Numbers: '
Telephone: (941) 375-4587 Fax: (941) 375-2092
DEP Form No. 62-210.900(1) - Form 7

Effective: 2/11/99




Facility Regulatory Classifications
Check all that apply:

" [ ] Small Business Stationary Source? [ ] Unknown

v] Major Source of Pollutants Other than Hazardous Air Pollutants (HAPs)?

Synthetic Minor Source of Pollutants Other than HAPs?

v Major'Sohrce of Hazardous Air Pollutants (HAPs)? = .

+] One or More Emissions Units Subject to NSPS?

One or More Emission Units Subject to NESHAP?

] Title V Source by EPA Designation?

1

2. [v]

3.0 1

4. [v]

5. [ ] Synthetic Minor Source of HAPs?
6. [v]

7. [ 1

8. [

9

. Facility Regulatory Classifications Comment (limit to 200 characters):

List of Applicable Regulations

See Attachment A-1

DEP Form No. 62-210.900(1) - Form 8
Effective: 2/11/99




List of Pollutants Emitted

B. FACILITY POLLUTANTS

5. Pollutant

1. Pollutant | 2. Pollutant | 3. Requested Emissions Cap 4. Basis for _
Emitted Classif. , Emissions Comment
: Ib/hour . tons/year Cap '
NOX A N/A NA N/A
S02 A N/A N/A N/A
co A N/A N/A N/A
PM10 A N/A N/A N/A
PM A N/A N/A N/A
SAM A N/A N/A N/A
VOC A NA N/A N/A
PB B N/A N/A N/A
H106 A N/A NA N/A | Hydrochloric Acid
H107 A NA N/A N/A__| Hydrofluoric Acid
H113 A N/A N/A N/A Mang_ane"se Cmpds.
H133 A N)A N/A N/A Nickel Cmpds.
H148 A N/A N/A N/A Phosphorus
HAPS A N/A N/A N/A | Total HAPs

DEP Form No. 62-210.900(1) - Form

Effective: 2/11/99




C. FACILITY SUPPLEMENTAL INFORMATION

-Supplemental Requirements

1. Area Map Showing Facility Location:

[ v] Attached, Document ID: Fig.2-1 [ ] Not Applicable [ ] Waiver Requested
2. Facility Plot Plan: : _ _ S

[ v] Attached, Document ID: Fig. 2-2 [ ] Not Applicable [ ] Waiver Requested
3. Process Flow Diagram(s): . : : : =
[ v] Attached, Document ID: Fig. 2-3 [ ] Not Applicable [ ] Waiver Requested
4. Precautions to Prevent Emissions of Unconfined Particulate Matter: : .

[ v] Attached, Document ID: Att. A-2 [ ] Not Applicable [ ] Waiver Requested
5. Fugitive Emissions Identification: ‘ 4 |

[ 1 Attached, Document ID: [ v] Not Applicable [ ] Waiver Requested
6. Supplemental Information for Construction Pennit.Application:

[ v1 Attached, Document ID: PSD App. [ ] Not Applicable
7. Supplemental Requirements Comment:
DEP Form No. 62-210.900(1) - Form .10

Effective: 2/11/99




. . Additional Supplemental Requirements for Title V Air Operation Permit AbDliCations

8. List of Proposed Insignificant Activities:
[ ] Attached, Document ID: [ ] Not Applicable

9. List of Equipment/Activities Regulated under Title VI:
t ] Attached, Document ID:
[ ] Equipment/Activities On site but Not Required to be Ihdividually Listed
[ ] Not Applicable

10. Alternative Methods of Operation:
[ ] Attached, Document ID: [ ] Not Applicable

11. Alternative Modes of Operation (Emissions Trading):
[ .] Attached, Document ID: [ ] Not Apphcable

12. Identlﬁcatlon of Additional Applicable Requlrements
[ ] Attached, Document ID: - [ ] Not Applicable

13. R_isk Management Plan Verification:

[ ] Plan previously submitted to Chemical Emergehcy Preparedness and Prevention
. Office (CEPPO). Verification of submittal attached (Document ]D ) or
previously submitted to DEP (Date and DEP Office: ' )
[ ] Plan to be submitted to CEPPO (Date required: ‘ | ).

[ ] Not Applicable

14. Compliance Report and Plan:
[ ] Attached, Document ID: [ ] Not Applicable

15. Compliance Certification (Hard-copy Required):
[ ] Attached, Document ID: [ '] Not Applicable

Items 8. through 15. above prevnously submltted —see Hardee Power Statlon Tltle \% permlt
application.

DEP Form No. 62-210.900(1) - Form 11
Effectlve 2/11/99




‘Emissions Unit Information Section 1 of 1

I1II. EMISSIONS UNIT INFORMATION

A separate Emissions Unit Information Section (including subsections A through J as required)
must be completed for each emissions unit addressed in this Application for Air Permit. If
submitting the application form in hard copy, indicate, in the space provided at the top of each
page, the number of this Emissions Unit Information Section and the total number of Emissions
Unit Information Sections submitted as part of this application.

A. GENERAL EMISSIONS UNIT INFORMATION
' ‘ (All Emlssmns Umts)

Emissions Unit Description and Statu

1. Type of Emissions Unit Addressed in This Section: (Check one)

[ ] This Emissions Unit Information Section addresses, as a singlé emissions unit, a single
process or production unit, or activity, which produces one or more air pollutants and
which has at least one definable emission point (stack or vent).

[ ] This Emissions Unit Information Section addresses, as a single emissions unit, a group of
process or production units and activities which has at least one definable emission pomt
(stack or vent) but may also produce fugitive emissions.. ’

[ ] This Emissions Unit Information Section addresses, as a single emissions unit, one or more
process or production units and activities which produce fugitive emissions only. -

2. Regulated or Unregulated Emissions Unit‘7 (Check one)

[ v ] The emissions unit addressed i in this Emlsslons Umt Information Sectlon 1sa regulated
. emissions unit. :

[ ] The emissions unit addressed in this Emissions Umt Information Sectlon is an unregulated
© emissions unit.

2. Description of Emissions Unit Addressed in This Section (limit to 60 characters):
' Emission unit consists of one General Electric (GE) 7121 7EA simple-cycle combustion turbine generator
(CTG) having a nominal rating of 75 megawatts (MW). The CTG will be fired primarily usmg plpelme
quality natural gas with low-sulfur distillate fuel oil serving as a back-up fuel.

4. Emissions Unit Identification Number: [ ]NoID
ID: 004 (CT2B) » o . [ ] ID Unknown
5. Emissions Unit | 6. Initial Startup | 7. Emissions Unit Major | 8. Acid Rain Unit?
Status Code: Date: Group SIC Code: [ v] o
C . o : - 49

9. Emissions Unit Comment: (Limit to 500 Characters) -

DEP Form No. 62-210.900(1) - Form 12
Effective: 2/11/99 ’
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Emissions Unit Information Section 1 of 1

. ~ Emissions Unit Control Equipment
- | 1. Control Equipment/Method Description (Limit to 200 characters per device or method):

NO, Controls

Dry low-NO, combustors (natural gas-firing)
‘Water injection (distillate fuel-oil firing)

| 2. Control Device or Method Code(s): 25 (dry low-NO,), 28 (water injection)

Emissions Unit Details

1. Package Unit: C _ ' S
Manufacturer: General Electric Model Number: PG7121 (7TEA)

2. Generator Nameplate Rating: 75 MW (nominal)

3. Incinerator Information:

Dwell Temperature: ' °F
Dwell Time: o seconds
Incinerator Afterburner Temperature: S °F
DEP Form No. 62-210.900(1) - Form 13

Effectlve 2/11/99




Emissions Unit Information Section 1 of 1

B. EMISSIONS UNIT CAPACITY INFORMATION
(Regulated Emissions Units Only)

Emissions Unit Operating Capacity and Schedule

1. Maximum Heat Input Rate: 1,022 (LHV) mmBtu/hr
2. Maximum Incineration Rate: Ib/hr ‘ tons/day
3. Maximum Process or Throughput Rate:
4. Maximum Production Rate: |
5. Requested Maximum Operating Schedule: _
24  hours/day .7 days/week
52  weeks/year | 8,760 hburs/year

6. Operating Capacity/Schedule Comment (limit to 200 cha.racters):

Maximum heat input is lower heating value (LHV) at 100 percent load, 32°F, fuel oil-
firing operating conditions. Heat input will vary with load, fuel type, and ambient
temperature.

The new simple-cycle CTG will operate at annual capacity factors up to 100 and 10

~ percent for natural gas and oil firing, respectively. At baseload operation, these annual
capacity factors are equivalent to 8,760 and 876 hours per year (hr/yr) for natural gas
“and oil firing, respectively. Annual CTG operating hours for oil firing will increase with
lower load operations. ' -

DEP Form No. 62-210.900(1) - Form 14
Effective: 2/11/99 :




Emissions Unit Information Section 1 of 1

C. EMISSIONS UNIT REGULATIONS
. (Regulated Emissions Units Only)

List of Applicable Regulations

See Attachment A-1

DEP Form No. 62-210.900(1) - Form 15
Effective: 2/11/99



Emissions Unit Ihfdrmation Section 41 of 1

D. EMISSION POINT (STACK/VENT) INFORMATION
(Regulated Emissions Units Only)

"Emission Point Description and Type

1. Identification of Point on Plot Plan or 2. Emission Point Type Code:
Flow Diagram? CT2B ' o |

3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking (limit to
' 100 characters per point):

N/A

4. ID Numbers or Descriptions of Emission Units with this Emission Point in Common:

N/A
‘| 5. Discharge Type Code: 6. Stack Height: -~ | 7. Exit Diameter:
A\ 85 feet 14.8 feet
8. Exit Temperature: 9. Actual Volumetric Flow 10. Water Vapor: _
999 °F Rate: , - %
1,465,518 acfm ‘ ' i
11. Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height:
' dscfm - feet

13. Emission Point UTM Coordinates:
Zone: | East (km): * North (km):

14. Emission Point Comment (limit to 200 characters):
| 'Stack temperature and flow rate are at 100 percent load, S9°F, and natural gas-firing
~operating conditions. Stack temperature and flow rate will vary with load, fuel type,

and ambient temperature.

Stack exit is a rectangular 9 ft by 19 ft. Equivalent diameter is 14.8 ft.

DEP Form No. 62-210.900(1) - ‘Form - 16
Effective: 2/11/99 '




Emissions Unit Information Section 1 of 1

E. SEGMENT (PROCESS/FUEL) INFORMATION

(All Emissions Units)

Segment Desc‘ription and Rate: Segment 1 of 2

1. Segment Description (Process/Fuel Type) (limit to 500 characters):

Combustion turbine fired with pipeline quality natural gas.

3. Source Classification Code (SCC):

3. SCC Units:
20100201 Million Cubic Feet Burned
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity-
0.998 8,742.5 Factor:
7. 8. Maximum % Ash:- 9. Million Btu per SCC Unit:

Maximum % Sulfur:.

1,051

10. Segment Comment (limit to 200 characters):

‘| Fuel heat content (Field 9) represents lower heating value (HHV).

Segment Description and Rate: Segment 2 of 2

1. Segment Description (Process/Fuel Type ) (limit to 500 characters):
Combustion turbine fired with distillate fuel oil.
2. Source Classification Code (SCC): 3. SCC Units:
20100101 : - Thousand Gallons Burned _
3. Maximum Hourly Rate: | 4. Maximum Annual Rate: | 6. Estimated Annual Activity
7.868 6,892.4 Factor: - :
6. Maximum % Sulfur: 7. Maximum % Ash: 8. Million Btu per SCC Unit:
0.05 0.01 138
9. Segment Comment (limit to 200 characters):
Fuel heat content (Field 9) represents lower heating value (HHV).
DEP Form No. 62-210.900(1) - Form 17
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Emissions Unit Information Section 1 of 1-

F. EMISSIONS UNIT POLLUTA_NTS

~ (All Emissions Units) .
1." Pollutant Emitted | 2. Primary Control 3. Secondary Control | 4. Pollutant |
Device Code Device Code Regulatory Code
1-NOX | 025 .EL |
2-Co _EL
3-PM EL
4-PM10 “EL
5-S02 "EL |
6—VOC NS
DEP Form No. 62-210.900(1) - Form | 18

Effective: 2/11/99 .




Emissions Unit Information Section 1 of 1

Pollutant Detail Informatiqn Page 1 of 12

G EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
- (Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: NOX .| 2.. Total Percent Efficiency of Control:
3. Potential Emissions: ' 4. Synthetically
v 179.0 lb/hour . 199.3 tons/year Limited? [ v]
5. Range of Estimated Fugitive Emissions: '
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 179.0 Ib/hr 7. Emissions
Reference: GE data ' MethQSd Code:

8. Calculation of Emissions (limit to 600 characters): ‘
Hourly emission rate based on GE data for 100 pe'rcent load, 32°F, fuel oil-firing
case. Annual emissions based on 32.0 Ib/hr (100 percent load, 5S9°F, natural gas-firing
case) for 7,884 hrs/yr and 167.0 lb/hr (100 percent load, S9°F, distillate fuel oil-firing
case) for 876 hrs/yr. :

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

~ Allowable Emissions Allowable Emissions__ 1~ of _ 2

1. Ba51s for Allowable Emissions Code: 2. Future Effective Date of Allowable
‘ Other : Emissions:
3. Requested Allowable Emissions and Units:. | 4. Equivalent Allowable Emissions:
9.0 ppmvd @ 15% O, 35.0 lb/hour N/A  tons/year -
5. Method of Compliance (limit to 60 characters): '
EPA Reference Method 20 (initial), NO, CEMS
6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):
FDEP Rule 62-212.400(5)(c), F.A.C. (BACT) |
Unit is also subject to less stringent NO, limits of 40 CFR Part 60, Subpart GG (N SPS).
Limit applicable for natural gas-firing.
DEP Form No. 62-210.900(1) - Form ‘_ 19
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Emissions Unit Information Section 1 of 1

Pollutant Detail Information Page 2 of 12

Allowable Emissions Allowable Emissions_2__of _ 2

1. ‘Basis for Allowable Emissions Code: 2. Future Effectlve Date of Allowable
~Other ‘ : FEmissions:

4. Requested Allowable Emissions and Units: | 4. Equivalent Allowable EmISSIOIlS

42 ppmvd @ 15% O, 179.0 Ib/hour N/A tons/year

5. Method of Compliance (limit to 60 characters):
EPA Reference Method 20 (initial), NO, CEMS

6. Allo_wable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

FDEP Rule 62-212.400(5)(c), F.A.C. (BACT)
Unit is also subject to less stringent NO, limits of 40 CFR Part 60, Subpart GG (N SPS)
Limit applicable for distillate fuel onl—ﬁrmg

DEP Form No. 62-210.900(1) - Form - 20
Effective: 2/11/99




Emissions Unit Information Section 1 of 1

Pollutant Detail Information Page 3 of 12

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emnssnons-lelted and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: CO 2. Total Percent Efficiency of Control:

3. Potential Emissions: : 4. Synthetically
57.0 Ib/hour 231.7 tons/year - Limited? [ ]
5. Range of Estimated Fugitive Emissions: ‘ ‘
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 57.0 Ib/hr ' 7. Emissions
Reference: GE data Mc?thogl Code:

8. Calculation of Emissioné (limit to 600 characters):

Hourly emission rate based on GE data for 100 percent load, 32°F, natural gas-firing
case. Annual emissions based on 54.0 lb/hr (100 percent load, S9°F, natural gas-firing
case) for 7,884 hrs/yr and 43.0 Ib/hr (100 percent load, 59°F, distillate fuel oil- firmg
case) for 876 hrs/yr.

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Allowable Emissions Allowable Emissions_1 of _ 2
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Other ‘ Emissions:
5. Requested Allowable Emissions and Units: | 4. Equlvalent Allowable Emlssmns
25 ppmvd ' 57.0 Ib/hour - N/A tons/year

Method of Compliance (limit to 60 characters):
EPA Reference Method 10

Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

FDEP Rule 62-212.400(5)(c), F.A.C. (BACT)
Limit applicable for natural gas-firing.

DEP Form No. 62-210.900(1) - Form

21

Effective: 2/11/99




Emissions Unit Informatioxi Section 1 of 1

Pollutant Detail Information Page 4 of 12

Allowable Emissions Allowable Emissions__2 of

2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Other Emissions:
6. Requested Allowable Emissions and Units: | 4. "Equivalent-Allowable Emissions:
) 20 ppmvd _ 46.0 Ib/hour N/A tons/year
5. Method of Compliance (limit to 60 characters):
EPA Reference Method 10
6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

FDEP Rule 62-212.400(5)(c), F.A.C. (BACT)
Limit applicable for distillate fuel oil-firing.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 '

22
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Pollutant Detail Information Page 5 of 12

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emnssnons-lelted and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: PM | 2. Total Percent Efficiency of Control:
3. Potential Emissions: | 4. Synthetically
10.0 Ib/hour 24.1 tons/year Limited? [ v/]
5. Range of Estimated Fugitive Emissions: :
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 10.0 Ib/hr _ 7. Emissions
Reference: GE data. A Methosd Code:

8. Calculation of Emissions (limit to 600 characters): :
Hourly emission rate based on GE data for 100 percent load, 32°F, fuel'oil-ﬁring
case. Annual emissions based on 5.0 Ib/hr (100 percent load, S9°F, natural gas-firing |
case) for 7,884 hrs/yr and 10.0 Ib/hr (100 percent load, 59°F, distillate fuel oil-firing
case) for 876 hrs/yr.

9.

. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Allowable Emissions Allowable Emissions L of _2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Other ~ Emissions:
7. Requested Allowable Emissions and Unlts 4. Equivalent Allowable Emissions:
10% opacity - 5.0 Ib/hour N/A tons/year
5. Method of Compliance (limit to 60 characters):
EPA Reference Method 9
6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters): -
FDEP Rule 62-212.400(5)(c), F.A.C. (BACT)
Limit applicable for natural gas-firing.
DEP Form No. 62-210.900(1) - Form 23
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Emissions Unit Information Section 1 of 1.

_ Pollutant Detail Information Page 6 of 12

Allowable Emissions Allowable Emissions__2 of _ 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
‘ - Other Emissions: . .
8. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:"

10 % opacity

10.0 Ib/hour 'N/A ‘tons/year

5. Method of Compliance (limit to 60 characters):
EPA Reference Method 9 '

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

FDEP Rule 62-212.400(5)(c), F.A.C. (BACT)
Limit applicable for distillate fuel oil-firing.

DEP Form No. 62-210.900(1) - Form" 24
Effective: 2/11/99
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Pollutant Detail Information Page 7 of 12

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emnssnons-lelted and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: PM10 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically _
10.0 Ib/hour 24.1 tons/year Limited? [ v]
5. Range of Estimated Fugitive Emissions: :
[ ]1 [ 12 [ 13 to tons/year -
6. Emission Factor: 10.0 Ib/hr | 7. Emissions
Reference: GE data - Methosd Code:

8. Calculation of Emissions (limit to 600 characters):

Hourly emission rate based on GE data for 100 percent load, 32°F, fuel oil-firing
case. Annual emissions based on 5.0 Ib/hr (100 percent load, 59°F, natural gas-firing
case) for 7,884 hrs/yr and 10.0 Ib/hr (100 percent load, 59°F, distillate fuel oil-firing
case) for 876 hrs/yr.

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Allowable Emissions Allowable Emissions_ 1 of __ 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Other Emissions:
9. Requested Allowable Emissions and Units: | 4. Equivalent Allowable EITLISSIOHS

10% opacity 5.0 Ib/hour . N/A tons/year

| 5. Method of Compliance (limit to 60 characters):
EPA Reference Method 9

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

FDEP Rule 62-212.400(5)(c), F.A.C. (BACT)
Limit applicable for natural gas-firing.

DEP Form No. 62-210.900(1) - Form 25
Effective: 2/11/99
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Pollutant Detail Information Page 8 of 12

Allowable Emissions Allowable Emissions__2 of __ 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Other Emissions:
10. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:

10 % opacity

10.0 Ib/hour N/A tons/year

5. Method of Compliance (limit to 60 characters)
EPA Reference Method 9

6. Allowable Emissions Comment (Desc. of Operatmg Method) (llmlt to 200 characters):

FDEP Rule 62- 212 400(5)(c), F.A.C. (BACT)
Limit applicable for distillate fuel oil-firing.

DEP Form No. 62-210.900(1) - Form - 26
Effective: 2/11/99
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Pollutant Detail Information Page 9 of 12

. | G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
: (Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: SO2 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically
55.9 1b/hour 43.7 tons/year Limited? [ v]
5. Range of Estimated Fugitive Emissions: _
[ ]1 [ 12 [ 13 to tons/year - _
6. Emission Factor: 55.9 Ib/hr ' | 7. Emissions
Reference: GE data | Mgtho;i Code:

8. Calculation of Emissions (limit to 600 characters)
(0.05 lb $/100 Ib oil) x (55,864.8 Ib oil/hr) x (2 1b SO,/Ib S) = 55.9 Ib/hr SO,

Annual emissions based on 5.3 lb/hr (100 percent load, 59°F, natural gas-ﬁring case)
for 7,884 hrs/yr and 51.9 Ib/hr (100 percent load, 59°F, distillate fuel oil- ﬁrmg case)
for 876 hrs/yr.

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Allowable Emissions Allowable Emissions__1__of __2

1. Basis for Allowable Emissions Code: - | 2. Future Effective Date of Allowable
Other , Emissions:
11. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emlsswns .
Pipeline-quality natural gas o 5.7 Ib/hour N/A tons/year

5. Method of Compliance (limit to 60 characters):
N/A

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

FDEP Rule 62-212.400(5)(c), F.A.C. (BACT)
Limit applicable for natural gas-firing.

DEP Form No. 62-210.900(1) - Form 27
Effective: 2/11/99
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Pollutant Detail Information Page 10 of 12

Allowable Emissions Allowable Emissions_2 of _ 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
' Other Emissions:
12 Requested Allowable Emissions and Unlts 4. ‘Equivalent Allowable Emissions:

0.05 weight % S 55.9 lb/hour N/A tons/year

5. Method of Compliance (limit to 60 characters):
Fuel analysis for sulfur content

6. -Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

FDEP Rule 62-212.400(5)(c), F.A.C. (BACT)
Limit applicable for distillate fuel oil-firing.

DEP Form No. 62-210.900(1) - Form - 28
Effectlve 2/11/99
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G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emlssmns Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: VOC 2. Total Percent Efficiency of Control:
3. Potential Emissions: o . ' 4. Synthetically
5.0 1b/hour 9.1 tons/year Limited? [ v]
5. Range of Estimated Fugitive Emissions:
[ ]1 [ 12 [ 13 to tons/year
| 6. Emission Factor: 5.0 Ib/hr 7. Emissions
Reference: GE data Methosd Code:
8. Calculation of Emissions (limit to 600 characters):
Hourly emission rate based on GE data for 100 percent load, 32°F, fuel oil-firing
case. Annual emissions based on 1.8 Ib/hr (100 percent load, S9°F, natural gas-firing
case) for 7,884 hrs/yr and 4.5 lb/hr (100 percent load, 59°F, distillate fuel onl—firmg '
_ case) for 876 hrs/yr.
9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

- “Allowable Emissions Allowable Emissions

of

1.

Basis for Allowable Emissions Codc:

2. Future Effective Date of Allowable
"~ Emissions:

13. Requested Allowable Emissions and Units:

4. Equivalent Allowable Emissions:

Ib/hour tons/year .

5. Method of Compliance (limit to 60 characters):

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form

Effective: 2/11/99
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~ Pollutant Detail Information Page 12 of 12

Allowable Emissions Allowable Emissions

of

1. Basis for Allowable Emissions Code:

2. Future Effective Date of Allowable
Emissions:

14. Requested AlloWable Emissions and Units:

4. Equivalent Aliowable Emissions:’

lb/hour tons/year

5. Method of Compliance (limit to 60 characters):

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99
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H. VISIBLE EMISSIONS INFORMATION
(Only Regulated Emissions Units Subject to a VE Limitation)

Visible Emissions Limitation: Visible Emissions Limitation —1— of —2

1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
VE10 [ ] Rule [ v] Other
3. Requested Allowable Opacity: _
Normal Conditions: 10 % Exceptional Conditions: %

Maximum Period of Excess Opacity Allowed: min/hour

5. Method of Compliance:
EPA Reference Method 9

6. Visible Emissions Comment (limit to 200 characters):

Rule 62-212.400(5)(c), F.A.C. (BACT)

Visible Emissions Limitation: Visible Emissions Limitation —2— of —2

2. Visible Emissions Subtype: - | 2. Basis for Allowable Opacity:
’ - . [ »] Rule [ ] Other
3. Requested Allowable Opacity: ) -
Normal Conditions: % Exceptional Conditions: 100 %
Maximum Period of Excess Opacity Allowed: - : - 60 min/hour

7. Method of Compliance:
EPA Reference Method 9

8. Visible Emiss.ions Comment (limit to 200 characters): |

Excess emissions resulting from startup, shutdown, or malfunction not-to-exceed 2 _
hours in any 24 hour period unless authorized by FDEP for a longer duration.
Rule 62-210.700(1), F.A.C.

DEP Form No. 62-210.900(1) - Form 31
Effective: 2/11/99




Emissions Unit Information Section 1 of 1

I 'CONTINU_OUS MONITOR INFORMATION
(Only Regulated Emissions Units Subject to Continuous Monitoring)

Continuous Monitoring System: Continuous Monitor —1— of -2

1. Parameter Code: EM 2. Pollutant(s): NOX
3. CMS Requirement: _ _ [ ] Rule [ ] Other
4. Monitor Information:
Manufacturer:
. Model Number: - Serial Number:
5. Installation Date: 6. Performance Specification Test Date:
6. Continuous Monitor Comment (limit to 200 characters):

' Required by 40 CFR Part 75 (Acid Rain Program).

Specific CEMS information will be provided to FDEP when available.

.Continuous Mohitoring System: Continuous Monitor —2— of —2

1. Parameter Code: O, 2. Pollutant(s):
3. CMS Requirement: [ ] Rule [ ] Other
4. Monitor Information: '
Manufacturer: ' -

Model Number: Serial Number:
5. Installation Date: 6. Performance Specification Test Date:
7. Continuous Monitor Comment (limit to 200 characters):

Required by 40 CFR Part 75 (Acid Rain Program).

Specific CEMS information will be provided to FDEP when available.
DEP Form No. 62-210.900(1) - Form 32

Effective: 2/11/99
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J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION
(Regulated Emissions Units Only)

Supplemental Requirements

1. Process Flow Diagram o
[ »] Attached, Document ID: Fig.2-3 [ ] Not Applicable [ ] Waiver Requested

2. Fuel Analysis or Speciﬁcation ‘
[ v] Attached, Document ID: Att. A-3 [ ] Not Applicable [ ] Waiver Requested

3. Detailed Description of Control Equipment : '
[ v] Attached, Document ID: Sect. 5.0 [ ] Not Applicable [ ] Waiver Requested

4. Description of Stack Sampling Facilities: To be provided :
[ ] Attached, Document ID: [ ] Not Applicable [ ] Waiver Requested

5. - Compliance Test Report
[ ] Attached, Document ID:
[ ] Previously submitted, Date:
[ v] Not Applicable

6. Procedures for Startup and Shutdown _
[ ] Attached, Document ID: [ ] Not Applicable [ ] Waiver Requested

7. Operation and Maintenance Plan '
[ ] Attached, Document ID: [ ] Not Applicable [ ] Waiver Requested

8. Supplemental Information for Construction Permit Application See PSD application
[ ] Attached, Document ID: [ ] Not Applicable

9. Other Information Required by Rule or Statute
[ ] Attached, Document ID: [ v/] Not Applicable

10. Supplemental Requirements Comment:

DEP Form No. 62-210.900(1) - Form 33,
Effective: 2/11/99 '
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Additional Supplemental Requirements for Title V Air Operation Permit Applications

11. Alternative Methods of Operation
[ ] Attached, Document ID: _[ ] Not Applicable -

12. Alternative Modes of Operation (Emissions Trading)
[ ] Attached, Document ID: [ ] Not Applicable

13. Identification of Additional Applicable Requirements
[ ] Attached, Document ID: [ ] Not Applicable

14. Compliance Assurance Monitoring Plan
[ ] Attached, Document ID: [ ] Not Applicable

15. Acid Rain Part Application (Hard-copy Required)

[ ] Acid Rain Part - Phase II (Form No. 62-210. 900(1)(a))
Attached, Document ID:

[ ] Repowering Extension Plan (Form No. 62-210. 900(1)(a)1 )
Attached, Document ID:

[ ] New Unit Exemption (Form No. 62-210.900(1)(a)2.)
Attached, Document ID:

[ ] Retired Umt Exemption (Form No. 62-210. 900(1)(a)3 )
Attached Document ID:

[ ] Phase Il NOx Compliance Plan (Form No. 62-210.900(1)(a)4.)
Attached, Document ID:

[ ] Phase NOx Averaging Plan (Form No. 62-210.900(1)(a)5.)
~ Attached, Document ID:

[ ] Not Applicable

Above items previously submitted, see Harde_e Power Station Title V permit application.

DEP Form No. 62-210.900(1) - Form 34
Effective: 2/11/99 '

\IJ




ATTACHMENT A-1

REGULATORY APPLICABILITY ANALYSES



~Table A-1. Summary of Federally EPA Regulatory Applicability and Corresponding Requirements (Page 1 of 10)

Regulation

Citation

Not

Applicable

Applicable
Emission Units

Applicable Requirement or
Non-Applicability Rationale

40 CFR Part 60 - Standards of Performance for New Stationary Sources.

Subpart A - General Provisions

Notification and Recordkeeping §60.7(b) - (h) CT2B General recordkeeping and reporting
requirements.

Performance Tests §60.8 CT2B Conduct performance tests as required by
EPA or FDEP. (potential future
requirement)

Compliance wiﬂl Standards §60.11(a) thru (d), and CT2B General compliance requirements.

: A 6)) Addresses requirements for visible emis-
sions tests.

Circumvention §60.12 CT2B Cannot conceal an emission which would

. otherwise constitute a violation of an
applicable standard.

Monitoring Requiremerits §60.13(a), (b), (d), (¢), CT2B Requirements pertaining to continuous

and (h) monitoring systems.

General notification and reporting §60.19 CT2B General procedures regarding reporting

requirements ' ' deadlines.

Subpart GG - Standard of Performance for Stationary Gas Turbines

| Standards for Nitrogen Oxides. §60.332(a)(1) and (b), CT2B Establishes NO, limit of 75 ppmv at 15%
S ' (f),and (i) - : (with corrections for heat rate and fuel
o “bound nitrogen) for electric utility
stationary gas turbines with peak heat input
greater than 100 MMBtuw/hr.
Standards for Sulfur Dioxide - - §60.333 CT2B Establishes exhaust gas SO, limit of 0.015

percent by volume (at 15% O,, dry) and
maximum fuel sulfur content of 0.8 percent
by weight.




Table A-1. Summary of Federally EPA Regulétory Applicability and Corresponding Requirements (Page 2 of 10)

Not

ous Air Pollutants for Source Categories: Subparts A, B, C,
D,E,F,G,H,LL,M,N,0,Q,R,S, T, U, W, X, Y, CC, DD,
EE, GG, 11, JJ, KK, LL, OO, PP, QQ,RR VV, EEE, GGG,
I, and JJJ

, Applicable . Applicable Requirerhent or
Regulation Citation Applicable | Emission Units Non-Applicability Rationale
Subpdrt GG - Standard of Performance for Stationary Gas Turbines
Monitoring Requirements' §60.334(a) CT2B Requires continuous monitoring of fuel
, (oil-firing mode | consumption and ratio of water to fuel
only) being fired in the turbine. Monitoring

system must be accurate to +5.0 percent.
Applicable to CTGs usmg water injection
for NO, control.

Monitoring Requirements §60.334(b)(2) and (c) CT2B Requires periodic monitoring of fuel suifur

‘ ' : and nitrogen content. Defines excess

emissions

Test Methods end Procedures - §60.335 CT2B Specifies monitoring procedures and test

. . : methods.

40 CFR Part 60 - Standards of Performance for New Sta- X None of the listed NSPS' contain require-

tionary Sources: Subparts B, C, Cb, Cc¢, Cd, Ce, D, Da, Db, - ments which are applicable to CT2B.

E,Ea, Eb, Ec,F,G,H, L, J, K, Ka, Kb, L, M, N, Na, O, P, Q,

R,S, T,U,V, W, X,Y, Z, AA, AAa, BB, CC, DD, EE, HH,

KK, LL, MM, NN, PP, QQ, RR, SS, TT, UU, VV, WW, XX,

AAA, BBB, DDD, FFF, GGG, HHH, I1I, JJJ, KKK, LLL,

NNN, 000, PPP, QQQ, RRR, SSS, TTT, UUU, VVV, and

WWW

40 CFR Part 61 - National Emission Standards for Hazard- . X None of the listed NESHAPS' contain

ous Air Pollutants: Subparts A,B,C,D,E,F, H,L, J, K, L requirements which are applicable to CT2B.

M,N,0,P,Q,R,T,V, W, Y, BB, and FF

40 CFR Part 63 - National Emission Standards for Hazard- X None of the listed NESHAPS' contain

requirements which are applicable to CT2B.




Table A-1. Summary of Federally EPA Regulatory Applicability and Corresponding Requirements (Page 3 of 10)

Regulation

Citation

Not
Applicable

Applicable
Emission Units

Applicable Requirement or
Non-Applicability Rationale

40 CFR Part 72 - Acid Rain Program Permits

Subpart A - Acid Rain Program General Provisions

Standard Requirements

§72.9 excluding
§72.9(c)(3)(i), (ii), and
(iii), and §72.9(d)

CT2B

General Acid Rain Program requirements.
S0, allowance program requirements start
January 1, 2000 (future requirement).

Subpart B - Designated Representative

Designated Representative

§72.20 - §72.24

CT2B

General requirements pertaining to the
Designated Representative.

Subpart C - Acid Rain Application

Requirements to Apply

§72.30(a), (b)(2)(ii), (¢),
and (d)

CT2B

Requirement to submit a complete Phase II
Acid Rain permit application to the '
permitting authority at least 24 months
before the later of January 1; 2000 or the
date on which the unit commences
operation. (future requirement).

Requirement to submit a complete Acid
Rain permit application for each source
with an affected unit at least 6 months prior
to the expiration of an existing Acid Rain
permit governing the unit during Phase II or
such longer time as may be approved under
part 70 of this chapter that ensures that the
term of the existing permit will not expire
before the effective date of the permit for
which the application is submitted. (future
requirement).

Permit Application Shield

§72.32

CT2B

Acid Rain Program permit shield for units
filing a timely and complete application.
Application is binding pending issuance of
Acid Rain Permit.




Table A-1. Summary of Federally EPA Regulatory Applicability and Corresponding Requirements (Page 4 of 10)

Applicable

SO, Emissions.

§75.11(d)(2)

CT2B

Not Applicable Requirement or
Regulation Citation Applicable | Emission Units Non-Applicability Rationale

Subpart D - Acid Rain Compliance Plan and Compliance Options

General §72.40(a)(1) CT2B General SO, compliance plan requirements.

General §72.40(a)(2) X General NO, compliance plan requirements
are not applicable to CT2B

Subpart E - Acid Rain Permit Contents .

Permit Shield §72.51 CT2B Units operating in compliance with an Acid

: Rain Permit are deemed to be operating in

compliance with the Acid Rain Program.

Subpart H - Permit Revisions

Fast-Track Modifications §72.82(a) and (c) CT2B Procedures for fast-track modifications to

' Acid Rain Permits. (potential future re-

quirement)

Subpart I - Compliance Certification

Annual Compliance Certification §72.90 CT2B - Requirement to submit an annual compli-

Report ance report. (future requirement)

40 CFR Part 75 - Continuous Emission Monitoring .

Subpart A - General

Prohibitions §75.5 CT2B Géneral monitofing prohibitions.

Subpart B - Monitoring Provisions

General Opératiﬁg Requirements §75.10 CT2B General monitoring requirements.

Specific Provisions for Monitoring SO, continuous monitoring requirements for

gas- and oil-fired units. Appendix D
election will be made.




. Table A-1. Summary of Federally EPA Regulatory Applicability and Corresponding Reqﬁirements (Page 5 of 10)

Applicable .

Availability for Standard Missing

Data Procedures .

Not Applicable Requirement or
Regulation Citation Applicable | Emission Units Non-Applicability Rationale
Specific Provisions for Monitoring §75.12(a) and (b) CT2B NO, continuous monitoring requirements
NO, Emissions for coal-fired units, gas-fired nonpeaking
units or oil-fired nonpeaking units
Specific Provisions for Monitoring §75.13(b) CT2B CO, continuous monitoring requirements.
CO, Emissions Appendix G election will be made.
Subpart B - Monitoring Provisions
Specific Provisions for Monitoring §75.14(d) .CT2B Opacity continuous monitoring exemptioﬁ
Opacity ' for diesel-fired units.
Subpart C - Operation and Maintenance Requirements
Certification and Recertification §75.20(b) CT2B Recertification procedures (potential
Procedures future requirement)
Certification and Recertification §75.20(c) CT2B Recertification procedure requirements.
Procedures ) (potential future requirement)
Quality Assurance and Quality §75.21 except §75.21(b) CT2B General QA/QC requirements (excluding
Control Requirements , . opacity).
Reference Test Methods §75.22 CT2B Specifies required.test methods to be used
' for recertification testing (potential future
requirement).
.| Out-Of-Control Periods §75.24 except §75.24(¢) CT2B Specifies out-of-control periods and re-
. e ' ' quired actions to be taken when out-of-
control periods occur (excluding opacity).
Subpart D - Missing Data Substitution Procedures -
General Provisions | §75.30(a)(3), (b), (c) CT2B General missing data requirements.
Determination of Monitor Data §75.32 ' CT2B Monitor data availability procedure

requirements.




Table A-1. Summary of Federally EPA _Regﬁlatofy Applicability. and Corresponding.Requirements (Page 6 of 10)

" Not

Recertification Test Dates

§75.61(2)(1) and (5), (),

and (c)

_ Applicable Applicable Requireinent or
Regulation Citation Applicable | Emission Units Non-Applicability Rationale
Standard Missing Data Procedures §75.33(a) and (c) CT2B Missing data substitution procedure
' -Tequirements.
Subpart F - Recordkeeping Requirements
General Recordkeeping Provisions §75.50(a), (b) (d), and CT2B General recordl_ceepiﬁg requirements for
' | (e 2) NO, and Appeéndix G CO, monitoring.
Monitoring Plaﬁ §75.53(a), (b), (c), and CT2B Requirement to prepare and maintain a
@ay Monitoring Plan.
General Recordkeeping Provisions e §75.54(a), (b), (d),.and CT2B Requireménts pertaining to general
(©)(2) recordkeeping.
General Recordkeeping Provisions §75.55(c) CT2B Specific recordkeeping requirements for
for Specific Situations : Appendix D SO, monitoring.
General 'Recordkecping Provisions §75.56(a)(1), (3), (5), CTI2B * Requirements pertaining to general
(6), and (7) recordkeeping.
General Recordkeeping Provisions §75.56(b)(1) CT2B Requirements pertaining to general
’ recordkeeping for Appendix D SO
monitoring.
Subpart G - Reporting Requirements
.General Provisions §75.60 CT2B General reporting réquiremen_ts.
Notification of Certification and CT2B Requires’ written submittal of recertification

tests and revised test dates for CEMS.
Notice of certification testing shall be
submitted at least 45 days prior to the first
day of recertification testing. Notification
of any proposed adjustment to certification
testing dates must be provided at least 7
business days prior to the proposed date
change.




Table A-1. Summary of Federally EPA Regulatbry Applicability and Corresponding Reqﬁirements (Page 7 of 10)

Not

_Applicable Applicable Requirement or
Regulation Citation Applicable | Emission Units Non-Applicability Rationale
Subpart G - Reporting Requirements
Recertification Application §75.63 CT2B Requires submittal of a recertification appli-'
. ' : cation within 30 days after completing the
recertification test. (potential future
requirement)
Quarterly Reports §75.64(a)(1) - (5), (b), CT2B Quarterly data report requirements.
' (c), and (d)
40 CFR Part 76 - Acid Rain X The Acid Rain Nitrogen Oxides Emission
Nitrogen Oxides Emission Reduction Program only applies to
Reduction Program coal-fired utility units that are subject to an
' Acid Rain emissions limitation or reduction
requirement for SO, under Phase I or Phase
IL. : -
40 CFR Part 77 - Excess Emissions
Offset Plans for Excess Emissions §77.3 CT2B Requirement to submit offset plans for -
of Sulfur Dioxide excess SO, emissions not later than 60 days
after the end of any calendar year during
which an affected unit has excess SO,
emissions. Required contents of offset
plans are specified (potential future
requirement).
Deduction of Allowances to Offset §77.5(b) CT2B Requirement for the Designated Represen-
Excess Emissions of tative to hold enough allowances in the
Sulfur Dioxide appropriate compliance subaccount to cover
' deductions to be made by EPA if a timely
and complete offset plan is not submitted or
if EPA disapproves a proposed offset plan .
(potential future requirement).
Penalties for Excess Emissions of . §77.6 CT2B Requirement to pay a penalty if excess

Sulfur Dioxide

emissions of SO, occur at any affected unit
during any year (potential future '
requirement).




Table A-1. Summary of Federally EPA Regulatory Applicability and Correspbnding Reduirements (Page 8 of 10)

Requi're'd' Practices

§82.156(i)(5), (6), (9)',-(

' Not Applicable ' Appllicable Requiremént or
Regulation Citation Applicable | Emission Units Non-Applicability Rationale
40 CFR Part 82 - Protection of Stratospheric Ozone
Production and Consumption Con- | Subpart A X CT2B will not produce or consume ozone
trols ' depleting substances.
Servicing of Motor Vehicle Air Subpart B X Hardee Power Station personnel will not
Conditioners ' perform servicing of motor vehicles which
: involves refrigerant in the motor vehicle air
conditioner. All such servicing will be
conducted by persons who comply with
Subpart B requirements.
Ban on Nonessential Products Subpart C X Hardee Power Station personnel will not
Containing Class I Substances and o o sell or distribute any banned nonessential
Ban on Nonessential Products substances. '
Containing or Manufactured with
Class II Substances
The Labéling of Products Using Subpart E X CT2B will not produce any products
Ozone-Depleting Substances containing ozone depleting substances..
Subpart F - Recycling and Emissions Reduction
Prohibitions §82.154 X Hardee Power Station persoﬁnel will not
' ' ' maintain, service, repair, or dispose of any
appliances. All such activities will be per-
formed by independent parties in compli-
ance with §82.154 prohibitions.
§82.156 except - : X Contractors will maintain, service, repair,

and dispose of any appliances in com- -
pliance with §82.156 required practices.

(10), and (11)

Subpart F - Recycling and Emissions Reduction




Table A-l.. Summary of Federally EPA Regulatory Applicability and Corresponding chhirements (Page 9 of 10)

Applicable Requirement or

ery and Recycling Equipment

Not . Applicable
‘Regulation Citation Applicable | Emission Units Non-Applicability Rationale
Required Practices §82.156(i)(5), (6), (9), Appliances as Owner/operator requirements pertaining to
(10), and (11) defined by repair of leaks.
§82.152- any :
device which
contains and
uses a Class I or
II substance as
a refrigerant
and which is
used for house-
hold or com-
-mercial purpos-
es, including
any air condi-
tioner, refriger-
ator, chiller, or
freezer
‘Technician Certification §82.161 X Hardee Power Station personnel will not
maintain, service, repair, or dispose of any
appliances and therefore are not subject to
technician certification requirements.
Certification By Owners of Récov- §82.162 - X Hardee Power Station personnel will not

maintain, service, repair, or dispose of any
appliances and therefore do not use recov-
ery and recycling equipment.

Reporting and Recordkeeping
Requirements

§82.166(k), (m), and (n)

Appliances as
defined by
§82.152

Owners/operators of appliances normally
containing 50 or more pounds of refrigerant
must keep servicing records documenting
the date and type of service, as well as the
quantity of refrigerant added.

Air Quallty Standards

40 CFR Part 50 - National Prlmary and Secondary Amblent

State agency requirements - not applicable
to individual emission sources.




Table A-1. Summary of Federally EPA Regulatory Applicability and Corrcspondihg Requirements (Page 10 of 10)

93,95, and 96

73,74, 75, 76, 77, 18, 79, 80, 81, 85, 86, 87, 88, 89, 90, 91, 92,

Not Applicable Applicable Requirement or
Regulation Citation Applicable | Emission Units Non-Applicability Rationale
40 CFR Part 51 - Requirements for Preparation, Adoption, X State agency requirements - not applicable
and Submittal of Implementation Plans to individual emission sources.
40 CFR Part 52 - Approval and Promulgation of Implemen- X State agency rcquiréments - not applicable
tation Plans ‘ to individual emission sources. .
40 CFR Part 62 - Approval and Promulgétion of State Plans X Stétc agency rcquircménts - not applicable
for Designated Facilities and Pollutants . to individual emission sources.
40 CFR Part 70 - State Operating Permit Programs X State agency requirements - not applicable
o ’ to individual emission sources.
40 CFR Parts 53, 54, 55, 56, 57, 58, 59, 66, 67, 68, 69, 71, 72, X The listed regulations do not contain any

requirements which are applicable to CT2B.

Source: ECT, 1999.




‘Table A-2. Summary of FDEP Regulatory Applicability and Corresponding Requirements (Page 1 of 12)

Applicable: Applicable:
Not Facility- Emission Units Applicable Requirement or
Regulation Citation Applicable Wide Non-Applicability Rationale
Chapter 62-4, F.A.C. - Permits: PartI General
Scope of Part I 62-4.001, F.A.C. X Contains no applicable requirements.
Definitions 62-4.020, .021, F.A.C. X - Contains no applicable requirements.
Transferability of Definitions 62-4.021, .021, F.A.C. X Contains no applicable requirements.
General Prohibition 62-4.030, F.A.C' X All stationary air pollution sources must
be permitted, unless otherwise exempted.
Exemptions 62-4.040, F.A.C' X Certain structural changes exempt from
: permitting. Other stationary sources
exempt from permitting upon FDEP
insignificance determination.
Procedures to Obtain Permits 62-4.050, F.A.C.' X General permitting requirements.
Surveillance Fees 62-4.052, F.A.C. X Not applicable to air emission sources.
Permit Processing 62-4.055, F.A.C. X Contains no applicable requirements.
Consultation 62-4.060, F.A.C. . X Consultation is encouraged, not required.
Standards for Issuing or Denying 62-4.070, F.A.C X Establishes standard procedures for
Permits; Issuance; Denial : : FDEP. Requirement is not applicable to
' Smith Unit 3. -
Modification of Pérmit Conditions - . | 62-4.080, F.A.C X Application is for initial construction
‘ permit. Modification of permit condi-
tions is not being requested.
Renewals ™ 62-4.090, F.A.C." X Establishes permit renewal criteria.
Lo . : ' Additional criteria are cited at 62-213.-
430(3), F.A.C. (future requirement)
X Establishes permit suspensibn‘ and revo’--

Suspension and Revocation

62-4.100, F.A.C.'

cation criteria.




Table A-2. Summary of FDEP Regulatory Applic’ability and Cofresponding Requirements (Page 2 of 12) .

_ Applicable: Applicable:
Not Facility- Emission Units Applicable Requirement or
Regulation * Citation Applicable Wide ' Non-Applicability Rationale

Financial Responsibility 62-4.110, F.A.C. X ' Contains no applicable reduirements.

: A 62-4.120, F.A.C. X ' A sale or legal transfer of a permitted

Transfer of Permits _ . ‘ facility is not included in this

: application.

Plant Operation - Problems 62-4.130, F.A.C.! X Immediate notification is required when-
ever the permittee is temporarily unable
to comply with any permit condition.
Notification content is specified.
(potential future requirement)

Review 62-4.150, F.A.C. X Contains no applicable requirements.

Permit Conditions ' 62-4.160, F.A.C. X Contains no applicable requirements.

Scope of Part IT 62-4.200, F.A.C. X Contains no applicable requirements.

- Construction Permits 62-4.210,F.A.C. X General requirements for construction
permits.

Operation Permits for New Sources | 62-4.220, F.A.C. X General requirements for initial new
source operation permits. (future
requirement)

Water Permit Provisions 62-4.240 - 250, F.A.C. X Contains no applicable requirements.

Chapter 62-17, F.A.C. - Electrical Power Plant Siting ' " CT2B - Power Plant S'iting Act provisions.

Chapter 62-102, F.A.C. - Rules of Administrative Procedure - X T General administrative procedures.

Rule Making :

Chapter 62-103, F.A.C. - Rules of Administrative Procedure - _ X _ General administrative procedures.

Final Agency Action _ : : '




Table A-2. Summary of FDEP Regulatory Applicability and Corresbonding Requirements (Page 3 of 12)

- Applicable:

) Applicable:
Not Facility- Emission Units Applicable Requirement or
Regulation Citation Applicable Wide Non-Applicability Rationale
Chapter 62-204, F.A.C. - State Implementation Plan V '
State Implementation Plan 62-204.100, .200, X Contains no applicable requirements.
: .220(1)~(3), .240, .260, : :
.320, .340, .360, .400,
and .500, F.A.C.

Ambient Air Quality Protection 62-204.220(4), F.A.C. X Assessments of ambient air pollutant
impacts must be made using applicable
air quality models, data bases, and other
requirements approved by FDEP and
specified in 40 CFR Part 51, Appendix
W.

State Implementation Plan 62-204.800(1) - (6), X Referenced federal regulations contain

. FAC. no applicable requirements.
State Implementation Plan 62-204.800(7)(a), (b)39., CT2B NSPS Subpart GG; see Table A-1 for
. (c), (d), and (e), F.A.C.! detailed federal regulatory citations.
State Implementatioh Plan 62-204.800(8) - (13), X Referenced federal regulations contain
(15), (17), (20), and (22) no applicable requirements.
_ F.A.C. -
State Implementation Plan 62-204.800 (14), (16), CT2B Acid Rain Program; see Table A-1 for
(18), (19),F.A.C. detailed federal regulatory citations.
State Implementation Plan 62-204.800(21), X Protection of Stratospheric Ozone; see
F.A.C.! Table A-1 for detailed federal regulatory
citations.

Chaptef 62-210, F.A.C. - Stationary Sources - General Requirements

Purpose and S‘coper 62-210.100, F.A.C. X Contains no applicable requirements.

Definitions 62-210.200, F.A.C. X Contains no applicable requirements.

Small Business Assistance Program | 62-210.220, F.A.C. X Contains no applicable requirements.

‘ ' 62-210.300(1) and (3), X Air construction permit required. -

Permits Required

F.A.C.

Exemptions from permitting specified
for certain facilities and sources.
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Applicable: Applicable: ' :
Not - Facility- | Emission Units _ Applicable Requirement or
Regulation Citation Applicable ‘Wide ‘ _ Non-Applicability Rationale
Permits Required - 62-210.300(2), F.A.C. X Air operation permit required. (future
requirement)
Air General Permits : ' 62-210.300( 4),FAC. X Not applicable to CT2B.
Notification of Startup 62-210.300(5), FA.C. X Sourées which have been shut down for
. : more than one year shall notify the
_ : _ FDEP prior to startup.
Emission Unit Reclassification 62-210.300(6), F.A.C. . X Emission unit reclassification (potential
: future requirement) -
Public Notice and Comment ‘ o _
Public Notice of: Proposed 62-210.350(1), F.AC. | . X _ ' | All permit applicants required to publish
Agency Action '-'. : : notice of proposed agency action.
Additional Notice Require- 62-210.350(2), F.A.C. V X Additional public notice requirements
ments for Sources Subject to for PSD and nonattainment area NSR
Prevention of Significant ' applications.
Deterioration or Nonattain- ‘
ment Area New Source
Review
Additional Public Notice Re- | 62-210.350(3), F.A.C. X ' - | Notice requirements for Title V
" quirements for Sources ‘ : : ’ - operating permit applicants (future
Subject to Operation Permits ‘ requirement).
for Title V Sources ' ' :
' Public Noticé_Requirem_ents 62- 210 350(4) and (5), X ' _ .Not applicable to CT2B.
for FESOPSand 112(g) | FAC. ‘ ' T - : : : '
_ Emission Sources 7
. Administrative Permit Corrections 62-210.360, F.A.C. - X . e - . An administrative permit correction is
' : ' ' - ' ' not requested in this application.




Table A-2. Summary of FDEP Regulatory Applicability and Corresponding Requiremehts (Page 5 of 12)

Applicable: Applicable:
Not Facility- Emission Units Applicable Requirement or
Regulation Citation Applicable Wide : Non-Applicability Rationale
Reports

Notification of Intent to 62-210.370(1), F.A.C. X Project does not have any relocatable
Relocate Air Pollutant Emit- : emission units.
ting Facility :
Annual Operating Report for | 62-210.370(3), F.A.C. X Specifies annual reporting requirements.
Air Pollutant Emitting Facil- " (future requirement).
ity

Stack Height Policy 62-210.550, F.A.C. X Limits credit in air dispersion studies to
good engineering practice (GEP) stack
heights for stacks constructed or
modified since 12/31/70.

Circumvention 62-210..650, F.AC. Units with control | An appiicablg: air pollution control

equipment device cannot be circumvented and must
be operated whenever the emission unit
is operating. :

Excess Emissions 62-210.700(1), F.A.C. . X Excess emissions due to startup, shut
down, and malfunction are permitted for
no more than two hours in any 24 hour -
period unless specifically authorized by
the FDEP for a longer duration.

Excess emissions for more than two

hours in a 24 hour period are

specifically requested for CT2B. See

Section 2.2 of the PSD permit

application for details.
62-210.700(2) and (3), X

Excess Emissions

F.A.C.

Not applicabie to CT2B.




Table A-2. Sunimary of FDEP Regulatory Applicability and Corresponding Requirements (Page 6 of 12)

tion

Applicable: Applicable: _
, Not Facility- Emission Units Applicable Requirement or
Regulation Citation Applicable Wide Non-Applicability Rationale
Excess Emissions 62-210.700(4), F.A.C.. ' X Excess emissions caused entirely or in
' part by poor maintenance, poor

operations, or any other equipment or
process failure which may reasonably be
prevented during startup, shutdown, or
malfunction are prohibited. (potential
future requirement).

Excess Emissions 62-210.700(5), F.A.C. X Coiltains no apblicablé requirements. -

Excess Emissions 62-210.700(6), F.A.C. X Excess emissions resulting from

- ' malfunctions must be reported to the

FDEP in accordance with 62-4.130,
F.A.C. (potential future requirement).

Forms and Instructions 62-210.900(5), F.A.C. X- Contains AOR requireinenfé.

Notification Forms for Air General 62-210.920,F.A.C. X Contains no applicable requirements.

Permits ' : ' :

Chapter 62-212, F.A.C. - Stationary Sources -.Préconsiruction Review

Purpose and Scope 62-212.100, F.A.C. - X Contains no applicable requirements.

General Preconstruction Review 62-212.300, F.A.C. X Genefal air construction permit

Requirements requirements.

Prevention of Significant Deteriora- | 62-212.400, F.A.C-. PSD permit required prior to construc-

tion of CT2B.

62-212.500, F.A.C. X

Facilities -

New Source Review for Nonattain- CT2B is not located in a nonattainment
ment Areas - . area or a nonattainment area of
. influence.

Sulfur Storage and Handling - 62-212.600, FA.C X Applicable only to sulfur storage and

handling facilities.

.Emissioris Bubble

62-212.710, FAC.

Not applicable to CT2B. ‘
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Applicable: Applicable:
Not Facility- Emission Units Applicable Requirement or
Regulation Citation Applicable Wide Non-Applicability Rationale

Chapter 62-213, F.A.C. - Operation Permits for Major Sources of Air Pollution

Purpose and Scope 62-213.100, F.A.C. X Contains no applicable requirements.

Annual Emissions Fee 62-213.205(1), and (4), X Annual emissions fee and documentation

F.A.C. : requirements. (future requirement)

Annual Emissions Fee 62-213.205(2) and (3), A X Contains no applicable requirements.

F.A.C.

Title V Air General Permits 62-213.300, F.A.C. X No eligible facilities

Permits and Permit Revisions 62-213.400, F.AC. X Title V operation permit required.

Required (future requirement)

Changes Without Permit Revision 62-213.410, F.A.C. X Certain changes may be made if specific
notice and recordkeeping requirements
are met (potential future requirement).

Inﬁnediate Implementation Pending | 62-213.412, F.A.C. X Certain modifications can be implement-

Revision Process ed pending permit revision if specific

: criteria are met (potential future
requirement).

Fast-Track Revisions of Acid Rain 62-213.413,F.A.C. CT2B ~Optional provisions for Acid Rain permit

Parts ' o - revisions (potential future

3 ' requirement).

Trading of Emissions within a 62-213.41 5,F.AC. X Applies only to facilities with a federally

Source o : ' . enforceable emissions cap.

Permit Applications | 62-213.420(1)(2)2. and X Title V operating permit application,

- o (1)(b), (2), (3), and (4),” o required no later than 180 days after

F.A.C. o ' | commencing operation. (future
' requirement)

Permit Issuance, Renewal, and

Revision -

Action on Application 62-213.430(1), F.A.C. X Contains no applicable requirements.
Permit Denial 62-213.430(2), F.A.C. X Contains no applicable requirements.
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. Applicable: Applicable:
Not Facility- Emission Units Applicable Requirement or
Regulation Citation Applicable Wide ' Non-Applicability Rationale
Permit Renewal 62-213.430(3), FA.C. X Permit renewal application requirements
) (future requirement).
Permit Revision 62-213.430(4), F.A.C. X Permit revision application requirements
: ' (potential future requirement).
EPA Recommended Actions | 62-213.430(5), F.A.C. X Contains no applicable requirements.
Insignificant Emission Units | 62-213.430(6), F.A.C. X Contains no applicable requirements.’
Permit Content 62-213.440, F.A.C. X Agency procedures, contains no
: ' applicable requirements.
Permit Review by EPA and Affected 62-213.450, F.A.C. X Agency procedures, contains no
States ; applicable requirements.
Permit Shield 62-213.460,F.A.C. X Provides permit shield for facilities in
: compliance with permit terms and condi-
_ tions. (future requirement)
Forms and Instructions 62-2 13.900(1), F.A.C. X Contains annual emissions fee form
requirements. :
Chapter 62-214—Requirements
for Sources Subject to the Federal
Acid Rain Program
Purpose and Scope §62-214.100, F.A.C. X Contains nd applicable requirements.
Applicability §62-214.300, F. A.C. X HPS will include an Acid Rain affected
unit, therefore compliance with §62-213
and §62-214, F.A.C,, is required.
Applications §62-214.320, FAC. CT2B Acid Rain application requirements.

Application for new units are due at least
24 months before the later of 1/1/2000 or
the date on which the unit commences
operation.
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Applicable: - Applicable:
Not Facility- Emission Units Applicable Requirement or
Regulation Citation Applicable Wide Non-Applicability Rationale

Acid Rain Compliance Plan and §62-214.330(1)(a), ' CT2B Acid Rain compliance plan

Compliance Options FAC. requirements. Sulfur dioxide
requirements become effective the later
of 1/1/2000 or the deadline for CEMS
certification pursuant to 40 CFR Part 75.
(future requirement)

Exemptions §62-214.340, F.A.C. X An application may be submitted for
certain exemptions (potential future
requirement). :

Certification §62-214.350, F.A.C. CT2B The designated representative must certi-
fy all Acid Rain submissions. (future
requirement) .

Department Action on Applications | §62-214.360, F.A.C. X Contains no applicable requirements.

Revisions and Administrative Cor- §62-214.370, F.A.C. CT2B Deﬁﬂes revision procedures and auto-

rections matic amendments (potential future
requirement).. :

Acid Rain Part Content §62-214.420, F. AC. - X Agency procedures, contains no

' applicable requirements.

Implementation and Termination of | §62-214.430, F.A.C. CT2B Defines permit activation and termina-

Compliance Options tion procedures (potential future
requirement).

Chapter 62-242 - Motor Vehicle 62-242, FAC. X Not applicable to CT2B.

Standards and Test Procedures

Chapter 62-243 - Tampering with | 62-243, FA.C. X Not applicable to CT2B.

Motor Vehicle Air Pollution '

Control Equipment.

Chapter 62-252 - Gasoline Vapor 62-252,F.A.C. X Not applicable to CT2B.

Control ' - ' ' -

Chapter 62-256 - Open Burning and Frost Protection Fires

- 62-256.100, F.A.C. X Contains no applicable requirements.

Declaration and Intent’
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Standard, Industrial, Commercial,
and Municipal Open Burning

62-296.320(3), F.A.C.!

Applicable: Applicable:
Not Facility- | Emission Units Applicable Requirement or
Regulation Citation Applicable Wide Non-Applicability Rationale
Definitions 62-256.200, F.A.C. X Contains no applicable requirements.
Prohibitions 62-256.300, F.A.C.! X Prohibits open burning.
Burning for Cold and Frost Protec- 62-256.450, F.A.C. X Limited to agricultural protection.
tion
Land Clearing 62-256.500, F.A.C.! X Defines allowed open burning for ﬁon—
' - rural land clearing and structure demoli-
tion.
Industrial, Cornmercial, Municipal, 62-256.600, F.A.C.! X Prohibits industrial oben burning
and Research Open Burning
Open Burning allowed 62-256.700, F.A.C." X Specifies allowable open burning
activities. (potential future
requirement)
Effective Date 62-256.800, F.A.C.' X Contains no applicable requirements.-
Chapter 62-257 - Asbestos Fee 62-257, F.A.C. X Not applicable to CT2B.
Chapter 62-281 - Motor Vehicle 62-281, F.A.C. X Not applicable to CT2B.
Air Conditioning Refrigerant
Recovery and Recycling
Chapter 62-296 - Stationary Source - Emission Standards
Purpose and Scope 62-296.100, F.A.C. X Contains no applicable requirements
. General Pollutant Emission Limiting | 62-296.320(1), F.A.C. - X Khown and existing vapor control devic-
| Standard, Volatile Organic es must be applied as required by the
Compounds Emissions Department. .
General Pollutant Emission Limiﬁng 62-296.320(2), F.A.C. X Objectionable odor release is prohibited.
Standard, Objectionable Odor
Prohibited .
General Pollutant Emission Limiting X Open burning in connection with -

industrial, commercial, or municipal

‘hibited

operations is prohibited.
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Purpose and Scope

62-297.100, F. A.C.

Applicable: Applicable:
Not Facility- Emission Units Applicable Requirement or
Regulation Citation Applicable Wide Non-Applicability Rationale
General Particulate Emission Limit- 62;296.320(4)(a), FAC. X CT2B does not have any applicable
ing Standard, Process Weight Table emission units. Combustion emission
units are exempt per 62-296.320(4)(a)1a.
General Particulate Emission Limit- | 62-296.320(4)(b), F.A.C. X Opacity limited to 20 percent, unless
ing Standard, General Visible : otherwise permitted. Test methods
Emission Standard specified.
General Particulate Emission Limit- | 62-296.320(4)(c), F.A.C. X Reasonable precautions must be taken to
ing Standard, Unconfined Emission prevent unconfined particulate matter
of Particulate Matter A emission.
Specific Emission Limiting and 62-296.401 through 62- X None of the referenced standards are
Performance Standards 296.417, F.A.C. applicable to CT2B.
Reasonably Available Control 62-296.500 through 62- X CT2B is not located in an ozone
Technology (RACT) Volatile Or- 296.516, F.A.C. ' nonattainment area or an ozone air
ganic Compounds (VOC) and quality maintenance area.
Nitrogen Oxides (NO,) Emitting
Facilities
Reasonably Available C.ontrol_ 62-296.570, FA.C. X CT2B is not located in a specified ozone
Technology (RACT) - Requirements nonattainment area or a specified ozone
for Major VOC- and NO,-Emitting air quality maintenance area (i.e., is not
Facilities ~ located in Broward, Dade or Palm Beach
Counties) :
Reasonably Available Control 62-296.600 through 62- X CT2B is not located in a lead nonattain-
Technology (RACT) - Lead 296.605, F.A.C. T ment area or a lead air quality mainte-
R S nance area. - : :
Réasonabfy Available Control _ §62-296.700 through 62-- X CT2B is not located in a PM nonattain-
Technology (RACT)—Particulate 296.712, F. A.C. ' ment area or a PM air quality mainte-
Matter nance area.
Chapter 62-297 - Stationary Sburces - Emissions Monitorin
| X Contains no applicable requirements.

General Compliance Test

62-297.310,F.A.C.

CT2B

Specifies general compliance test
requirements.

Requirements
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nate Procedures and Requirements

62-297.620, F.A.C.

_ Applicable: - Applicable:
Not Facility- Emission Units Applicable Requirement or
Regulation Citation Applicable Wide Non-Applicability Rationale

Compliance Test Methods 62-297.401, F.A.C. X Contains no appiicable reduircments.
Supplementary Test Procedures 62-297.440, F.A.C. X Contains no applicable requirements.
EPA VOC Capture.Efﬁciency Test 62-297.450, F.A.C. X Not applicable to CT2B.
Procedures . ' _
‘CEMS Performance Specifications 62-297.520, F.A.C. X Contains no applicable requirements.
Exceptions and Approval of Alter- X Exceptions or alternate procedures have

not been requested.

! . State requirement only; not federally enforceable.

Source: ECT, 1999.




ATTACHMENT A-2

ILE.4—PRECAUTIONS TO PREVENT EMISSIONS
OF UNCONFINED PARTICULATE MATTER



PRECAUTIONS TO PREVENT EMISSIONS OF
UNCONFINED PARTICULATE MATTER

Unconfined particulate matter emissions that may result from Hardee Power Station
- operations include: :

] Vehicular traffic on paved and unpaved roads.
L] Wind-blown dust from yard areas.
. Periodic abrasive blasting.

The following techniques may be used to control unconfined particulate matter emissions
on an as needed basis: ‘

] Chemical or water application to:
o Unpa;'ed foads A
] Unpaved yard areas
A ~ Paving and mainteﬁance of roads, pérking areas and yards.
o Landscaping or planting of Q'egetation.
L] Conﬁning abrasive blasting where possible.

° Other techniques, as necessary



. . 4 ATTACHMENT A-3

INI.L.2—FUEL ANALYSES OR SPECIFIVCA‘TIO'NS. |




Typical Natural Gas Composition

Mole Percent

Component (by volume)
Gas Composition

Hexane+ 0.0776
Propane 0.7745
I-butane 0.0531
N-butane - 0.1733

Pentane 0.00360
Nitrogen | 03118
Methane 94.5503
Co, - 0.8684

Ethane 29826

Other Characten’stics.

Heat content

Real specific gravity |

Sulfur content (maximum)

1,051 Btwft’ with
14.73 psia, dry

0.5954

2.0 gr/100 scf

Note: Btu/ft’ = British thermal units per cubic foot.
psia = pounds per square inch absolute.
gr/100 scf = grains per 100 standard cubic foot.

Source: HPS, 1999.

1061699



Typical No. 2 Fuel Oil Analysis

Parameter Value
Specific gravity @ 60°F (maximum) 0.876
Viscosity, saybolt (SUS) @ 100°F
Minimum 40.2
Maximum 32.6
Flash point, °F (minimum) 100
Pour point, °F (maximum) 20
Minimum gross heating value, Btu/gal
LHV 129,811
HHV 137,600
Water and sediment, percent by 0.05
volume (maximum)
Ash, percent by weight (maximum) 0.01
Sulfur, percent by weight (maximum) 0.05
Fuel-bound nitrogen, percent by 0.015
weight (maximum)
Trace constituents, ppm (maximum)
Lead 1.0
Sodium 1.0.
Vanadium 0.5

Note: ~ SUS = Saybolt Universal Seconds.
Btu/gal = British thermal units per gallon.

LHYV = lower heating value.
HHYV = higher heating value.

Source: HPS, 1999.

. 2€061699




ATTACHMENT B

'CTG EMISSIONS VENDOR DATA



TPS Hardee Power Station

ESTIMATED PERFORMANCE PG7121(EA)

Load Condition
Ambient Temp.

Fuel Type

Fuel LHV

Fuel Temperature
Output

Heat Rate (LHV)
Heat Cons. (LHV) X 10°
Auxiliary Power
Output Net

Heat Rate (LHV) Net
Exhaust Flow X 10’
Exhaust Temp.

Exhaust Heat (LHV) X 10°

EMISSIONS

NOx

NOx ASNO2
CO

CO

UHC

UHC

vOC

vOC
Particulates
PM10

EXHAUST ANALYSIS

Argon

Nitrogen
Oxygen

Carbon Dioxide
Water

SITE CONDITIONS

Elevation

Site Pressure

Inlet Loss

Exhaust Loss
Relative Humidity
Application _
Combustion System

Deg F.

 Bu/lb

Deg F
kw
BtwkWh
Btu/h
kw

kw
BtwkWh
Ib/h

Deg F.
Btuw/h

ppmvd @ 15% 02
1b/h

ppmvd

Ib/h

ppmvw

Ib/h

ppmvw

Ib/h

Ib/h

Ib/h

% VOL.

ft.
psia
in Water

in Water
%

BASE 75% 65%
32. 32. 32.
Cust Gas Cust Gas Cust Gas

20,802 - 20,802 20,802

90 90 90
91,440. 68,580. 59,440.
10,340. 11,080. 11,800.
945.5 759.9 701.4
665 665 665
90,780. 67,920. 58,780.
10,420. 11,190. 11,930.
2499. 1955. 1793.
981. 1021. 1048.
597.7 496.0 470.6
9. 9. 9.

3s. 28. 25.

25. - 29, 26.

57. 52. 42,

7. 7. 7.

10. 8. 7.

14 1.4 1.4

2. 1.6 14

5.0 5.0 5.0
10.0 10.0 10.0
0.89 0.90 0.89
75.20 75.16 75.15
13.86" 13.75 13.74
3.26 3.31 3.32
6.79 6.89 6.90
120.0

14.64

35

7.75

98

7A6 Air-Cooled Generator
9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be conuollcd by algonthms within the
SPEEDTRONIC control system.

Sulfur Emissions Based On 0.00036 WT% Sulfur Content in the Fuel.
Particulates represent solid filterables of 10 microns; PM10 represents Solid filterable particulate
matter of 10microns plus condensables (Front & Back half)

IPS- 80901
DARGUSFR

6/15/99 13:57

versioncode- 1.5.1 Opt: N 71210696 -
teco 32 gas 6_9_99Rev 1.dat




TPS Hardee Power Station

ESTIMATED PERFORMANCE PG7121(EA)

Load Condition BASE 75% 65%
Ambient Temp. DegF. 59. 59. 59.
Fuel Type Cust Gas Cust Gas Cust Gas
Fuel LHV Btw/lb 20,802 20,802 20,802
Fuel Temperature Deg F 90 90 90
Output kW 83,760. 62,820. 54,450.
Heat Rate (LHV) Btw/kWh 10,510. 11,390. 12,150.
Heat Cons. (LHV) X 10°  Btwh 8803 7155  661.6
Auxiliary Power kW 665 665 665
Output Net kW *83,100. 62,160. 53,790.
Heat Rate (LHV) Net Btw/kWh *10,590. 11,510. 12,300.
Exhaust Flow X 10° 1b/h 2352,  1854. 1702
Exhaust Temp. _ DegF. 999. 1047. '1075.
Exhaust Heat (LHV) X 10° Btwh 561.0 4729 449.2
EMISSIONS

NOx ppmvd @ 15% 02 *9. 9. 9.

NOx AS NO2 Ib/h 32. 26. 24,

CcO ppmvd *25. 25, - 25,

CcoO Ib/h 54. 42, 39,
UHC ppmvw *7. 7. 7.
UHC Ib/h 9. 7. 7.
vVOC ppmvw *1.4 1.4 1.4
vVOC Ib/h 1.8 1.4 1.4
Particulates Ib/h *5.0 5.0 5.0
PM10 Ib/h *10.0 10.0 10.0
EXHAUST ANALYSIS % VOL.

Argon 0.89 0.90 0.91
Nitrogen 7491 74.86 74.85
Oxygen 13.87 13.73 13.70
Carbon Dioxide 3.22 3.28 3.29
Water 7.12 7.24 7.26
SITE CONDITIONS

Elevation ' ft. 120.0

Site Pressure psia 14.64

Inlet Loss in Water 35

Exhaust Loss in Water 7.75

Relative Humidity % ‘ 60

Application 7A6 Air-Cooled Generator
Combustion System 9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be contxolled by algorithms within the
SPEEDTRONIC control system.

* Guarantee Data

Sulfur Emissions Based On 0.00036 WT% Sulfur Content in the Fuel.
Particulates represent solid filterables of 10 microns; PM10 represents Solid filterable partlculate
matter of 10microns plus condensables (Front & Back half)

versioncode- 1.5.1 -Opt: N 71210696
6/15/99 13:55  teco 59 gas 6 9 99Revl1.dat

IPS- 80901
DARGUSFR



TPS Hardee Power Station

ESTIMATED PERFORMANCE PG7121(EA)

Load Condition
Ambient Temp.

Fuel Type

Fuel LHV

Fuel Temperature
Output

Heat Rate (LHV)
Heat Cons. (LHV) X 10°
Auxiliary Power
Output Net

Heat Rate (LHV) Net
Exhaust Flow X 10°
Exhaust Temp.

Exhaust Heat (LHV) X 10°

EMISSIONS

NOx

NOx AS NO2
co

CO

- UHC

UHC

- VOC

vVOC
Particulates

. PM10

EXHAUST ANALYSIS

Argon
Nitrogen
Oxygen

Carbon Dioxide
Water

SITE CONDITIONS
Elevation

Site Pressure

Inlet Loss

Exhaust Loss

Relative Humidity
Application
Combustion System

DegF.

Btu/lb

. Deg F

kW
Btu/kWh

Btu/h
kW

kW
Btu/kWh
Ib/h
DegF.
Bw/h

ppmvd @ 15% O2
Ib/h

ppmvd

Ib/h

ppmvw

Ib/h

ppmvw

Ib/h

Ib/h

Ib/h

% VOL.

ft.

psia

~in Water

in Water
% .

BASE
95.

Cust Gas
20,802
90

73,080.

10,860.

793.6
665
72,420,
10,960.
2152.
1023.

5135

9.
29,
25.
49.
7.

9.

1.4
1.8
5.0
10.0

0.89

73.83
13.70.
3.15
8.44

120.0
14.64
3.5
7.75
45

75%

95.

Cust Gas
20,802 -
90
54,810.
11,960.

655.5
665

54,150.

12,110.

1704.
1087.

442.3

24,
25.
39.

14
14
5.0
10.0

0.88
73.75
13.48
325
8.64

65%

95,

Cust Gas
20,802
90
47,500.
12,770.
606.6
665
46,840.
12,950.
1588.

1100.

419.8

22.
25.
36.

14
1.2
5.0
10.0

0.87
73.78
13.56
3.22
8.57 .

. 7A6 Air-Cooled Generator
9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be conﬂolled by algorithms within the '
SPEEDTRONIC control system. .

Sulfur Emissions Based On 0.00036 WT% Sulfur Content in the Fuel. '
Particulates represent solid filterables of 10 microns; PM10 represents Solid ﬁlterable partlculate
matter of 10microns plus condensables (Front & Back half) .

IPS- 80901
DARGUSFR

6/15/99 14:00

version code- 1.5.1 Opt: N 71210696
teco 95 gas 6_9_99Rev 1.dat




TPS Hardee Power Station

ESTIMATED PERFORMANCE PG7121(EA)

Load Condition

Ambient Temﬁ.

Output

~ Heat Rate (LHV) -

Heat Cons. (LHV) X 10°
Auxiliary Power

Output Net

Heat Rate (LHV) Net
Exhaust Flow X 10°
Exhaust Temp.

Exhaust Heat (LHV) X 10°

Water Flow

EMISSIONS
NOx

NOx AS NO2
CO

CO

UHC

UHC

VOoC

voC

SO2

SO2

SO3

SO3

Sulfur Mist
Particulates
PMI10

EXHAUST ANALYSIS

Argon
Nitrogen
Oxygen
Carbon Dioxide
Water

SITE CONDITIONS
Elevation

Site Pressure

. Inlet Loss

© Exhaust Loss
Relative Humidity
Fuel Type

Fuel LHV
Application
‘Combustion System-

Emission information based on GE recommended measurement 1ﬁethods. NOX emissions are
corrected to 15% O2 without heat rate correction and are not cormrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algonthms within the '

Deg F.
kw
Btw/kWh
Btu/h.
kw .
kw
Btw/kWh
Ib/h

Deg F.
Btu/h
Ib/h

ppmvd @ 15% O2
Ib/h -
ppmvd -
b/h
ppmvw
Ib/h
ppmvw
Ib/h
ppmvw
Ib/h
ppmvw
Ib/h

Ib/h

Ib/h

Ib/h

% VOL. -

. ft

psia

in Water
in Water
%

Btw/lb .

~ SPEEDTRONIC control system

60

50%

BASE  75%
32. 32.. 32.
94,570. 70,930. 47,290.
10,810.  11,640. 13,870.
1,022.3 825.6 655.9
749 749 . 749
93,820. 70,180. 46,540.
10,900. 11,760. . 14,090.
2555. 1940. 1575.
975. 1056. 1100.
612.8 514.8 441.7
47,530. 35,930. 25,450.
42. " 42. 42
179. - 143. 113.
20. 20. 20.
46. - 35. 29.
7. 7. 7.
10. 8. 6.
35 35 35
5. 4, 3.
9.0 . 10.0 10.0
53.0 .43.0 34.0
- 1.0 1.0 0.0
4.0 3.0 2.0.
5.0 4.0
10.0 10.0 10.0
26.0 .25.0 1240
0.87 0.88 0.89 .
73.73 73.65 73.99
13.18 12.80 13.11
4.58 4.83 4.68
- 7.64 7.84 7.34
120.0
14.64
3.5
7.75
98
Distillate, H/C Ratlo of 1.8
18300 @ 90 °F
7A6 Air-Cooled Generator
9/42 DLN Combustor

Distillate Fuel is ‘Assumed to have 0.015% Fuel-Bound Nitrogen, or less.
FBN Amounts Greater Than 0.015% Will Add to the Reported NOx Value.
Sulfur Emissions Based On 0.05 WT% Sulfur Content in the Fuel.

Particulate represent solid filterables of 10microns; PM10 represents Solid ﬁlterable partlculate

matter of 10microns plus condensables (Front & Back half)




TPS Hardee Power Station
ESTIMATED PERFORMAN CE PG7121(EA)
Load Condition BASE 75% 50%
Ambient Temp. DegF. 59. 59. 59.
Fuel Type Dist. Dist. Dist.
Fuel LHV Btw/Ib 18,300 18,300 18,300
Fuel Temperature Deg F 90 90 90
Liquid Fuel H/C Ratio 1.8 1.8 1.8
Output kw 86,640. 64,980. 43,320.
~ HeatRate (LHV) BtwkWh 10,960. 11,890. 14,190.
Heat Cons. (LHV) X 10°  Btwh 949.6 7726  614.7
Auxiliary Power kw 749 749 749
Output Net kw *85,890. 64,230. 42,570.
Heat Rate (LHV) Net BtwkWh *11,060. 12,030. 14,440.
Exhaust Flow X 10’ Ib/h 2403. . 1858.  1528.
Exhaust Temp. DegF. 994, 1066. 1100.
Exhaust Heat (LHV) X 10° Btwh 574.1 . 4874 418.5
Water Flow Ib/h 42,800. 32,160. 22,410.
EMISSIONS
NOx ppmvd @ 15% 02 *42. . 42. 42.
NOx AS NO2 Ib/h 167. 134, 106.
Co : ppmvd *20.  20. 20.
CoO Ib/h 43, |34, 28.
UHC ppmvw *7. 7. 7.
UHC Ib/h 9. 7. 6.
vOC pPpmvw *35 35 35
voC Ib/h 4.5 35 3.

- 802 pPpmvw 9.0 10.0 9.0
SO2 Ib/h 49.0. = 400 32.0
S0O3 ppmvw 1.0 0.0 1.0
S03 _ Ib/h 4.0 3.0 2.0
Sulfur Mist Ib/h 50 4.0 30 -
Particulates Ib/h: *10.0 10.0 10.0
PM10 Ib/h *25.0 24.0 23.0
EXHAUST ANALYSIS % VOL. o
Argon -0.88 0.88 0.88
Nitrogen 73.54 73.53 73.92
Oxygen 13.21 12.94 13.32
Carbon Dioxide 4.52 4.71 4.52
Water 7.85 7.94 7.36
SITE CONDITIONS .

Elevation ft. 120.0

Site Pressure psia 14.64

Inlet Loss in Water 35

Exhaust Loss in Water 7.75

Relative Humidity % ' 60 -

‘Application 7A6 Air-Cooled Generator

Combustion System 9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are

corrected to 15% O2 without heat rate correction and are not corrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the

SPEEDTRONIC control system.

Particulate represent solid filterables of 10microns; PM 10 represents Solid filterable partlculate

matter of 10microns plus condensables (Front & Back half)

Distillate Fuel is Assumed to have 0.015% Fuel-Bound Nitrogen, or less.

FBN Amounts Greater Than 0.015% Will Add to the Reported NOx Value.

Sulfur Emissions Based On 0.05 WT% Sulfur Content in the Fuel.




TPS Hardee Power Station _
ESTIMATED PERFORMANCE PG7121(EA)

Load Condition BASE  75% 50%
Ambient Temp. Deg F. 95. 95. 95.
Output ' kW 75,340.  56,500. 37,670.
~ Heat Rate (LHV) . BtwkWh 11,250. 12,330.  14,810.
Hedt Cons. (LHV) X 10°  Btwh 847.6  696.6  557.9
Auxiliary Power kw A 749 749 749 .
Output Net kW 74,590. 55,750.  36,920.
Heat Rate (LHV) Net BtwkwWwh 11,360.  12,500. 15,110..
Exhaust Flow X 10? Ib/h . 2192. 1736. 1459.
Exhaust Temp. DegF. 1019. - 1082. 1100.
Exhaust Heat (LHV) X 10 Btwh 5229 450.2- = 388.5
Water Flow Ib/h 33,600. 24,920. 16,770.
EMISSIONS ' , ‘
NOx ‘ ppmvd @ 15% 02 42. 42, 42.
NOx AS NO2 Ib/h _ 149. 121. 96.
(6(0) ppmvd C .20, . 20. 20.

- CO Ib/h 39. 31, 26.
UHC ppmvw 7. 7. 7.
UHC " Ib/mh : 9. 7. - 6.
VOoC _ ppmvw 35 3.5 3.5
VOoC ' Ib/h 4.5 35 - 3.

S0O2 ppmvw - 9.0 9.0 9.0 -
SO2 Ibh. . 440 36.0 29.0
SO3 _ ppmvw 1.0- 1.0 - 0.0
S0O3 Ib/h 30 - 30 2.0
Sulfur Mist Ib/h . 5.0 4.0 .30
Particulates Ib/h 10.0 10.0 10.0
PMI1O . Ib/h 250 . 240 23.0
EXHAUST ANALYSIS -% VOL. : '

Argon , ‘ 0.88 0.87 0.88
Nitrogen 72.77 72.85  73.28
Oxygen 13.17 - 13.02 13.49
Carbon Dioxide o . 441 - 453 4.28
Water ' ' 8.78 8.74 8.07
SITE CONDITIONS ‘ g

Elevation ft. ' 120.0

Site Pressure psia 14.64

Inlet Loss _ in Water _ 35

Exhaust Loss . in Water 7.75

Relative Humidity % - . 45

Fuel Type . Distillate, H/C Ratio of 1.8
Fuel LHV Btw/lb 18300 @ 90 °F
Application 7A6 Air-Cooled Generator
Combustion System 9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC control system. ,

Distillate Fuel is Assumed to have 0.015% Fuel-Bound Nitrogen, or less.

FBN Amounts Greater Than 0.015% Will Add to the Reported NOx Value.

Sulfur Emissions Based On 0.05 WT% Sulfur Content in the Fuel.

Particulate represent solid filterables of 101mcrons PM10 represents Solid filterable partlculate
matter of 10microns plus condensables (Front & Back half)
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ENGELIRD
. _ 101 WOOD AVENUE
. lSEL_llN, NJ 08830
732-205-5000
POWER GENERATION SALES:
ENGELHARD CORPORATION
2208 CHEQUERS COURT
BEL AIR, MD 21015
PHONE 410-569-0297
. ’ N FAX 410-569-1841
. E-Mali Fred._Boolh@ENGELHARD.COM
DATE: June 8, 1999 | NO.PAGES 4  ~(INCLUDING COVER)
TO: ECT ' FAX 352-332-6722 o
ATTN: Tom Davis
ENGELHARD
-ATTN: Nancy Ellison
FROM: Fred Booth _ Ph 410-569-0297 // FAX 410-569-1841
RE: ECT 990462-0100-1100

Simple Cycle Project
Camet® CO and NOXxCAT™ ZNX™ SCR Catalyst Systems -
Engelhard Budgetary Proposal EPB99454

Qar Mr. Davis
e provide Engelhard Budgetary Proposal EPB99454 for Engelhard Camet® CO and NOxCAT™ ZNX™ High
Temperature SCR Cata|yst systems. This is per your FAXed requesi of June 7, 1999. '

Our Proposal is based on:

e SCR Calalyst for NOx reductions from 9 ppmvd @ 15% O, to 35 ppmvd @ 15% 0, wuh ammoma slip of 5 pprvd.
@ 15% O4;

e CO Catalysts to match SCR cross section for 90% CO reduction;

« Scope as noted:

« Nom. 3"WG Pressure Drop across SCR calalyst, Please note that we provide required cross section area (inside liner
sheets of reactor housing provided by others). We can match catalyst to required cross section based on optimum
inside liner dimensions.

We request the opportunity to work v§i_th you on this project.
Sincerely yours,
 ENGELHARD CORPORATION

Frederick A. Booth
Senior Sales Engineer

cc: Nancy Ellison - Proposal Administrator



ENGEALINNIRD

ENGELHARD CORPORATION

CAMET® CO CATALYST SYSTEM

.02

ECT 990462-0100-1100
Simple Cycle Project
CO and SCR Catalyst Systems

Engelhard Budgetary Proposal EPB99454

June 8, 1999

NOxCAT™ ZNX™ SCR NOx ABATEMENT CATALYST SYSTEM

Engelhard Corporation ("Engelhard”) offers to supply to Buyer the Camet® metal substrate CO System and NOxCAT™
ZNX™ ceramic substrale SCR systems summarized per the technical data and site-conditions provided.

Scope of Supply

1. Engelhard Camet® CO catalyst in modules with intemal support frame; '
2. Engelhard NOxCAT™ ZNX™ SCR catalyst in modules with intemal support frame
3.. Ammonia Delivery System Components - 28% aqueous ammonia to skid

.BUDGET PRICES:

WARRANTY AND GUARANTEE:

Mechanical Warranty: -

Performance Guarantee: -

Per Turbine  See Schedule

One year of operation* or 1:5 years after catalyst delivery, whichever occurs

first.

16,000 hours of operation* or 3.5 years after catalyst delwery, whlchever occurs
fi rst Catalyst warranty is prorated over the guaranteed life. :

- Expected Life 5-7 years

- SCR SYSTEM DESIGN BASIS:
Gas Flow from:
Gas Flow:
Fuel:
Gas Flow Rate (At catalyst face):

Temperature (At catalyst face):
CO Inlet (At catalyst face):

.CO Reduction

NOX Inlet (At catalyst face)
NOXx Reduction *

NH; Sllp

Pressure Drop:

GE 7EA Combustion Turbme

Horizontal
Natural Gas

inlet

See Performance data - Designed for Gas Velocities wnthm +15% at the reactor

Designed for Gas Temperature with maxlmum range + +20°F at.the reactor. mlet

See Performance Data

90% and min % from iniet levels specnf‘ ed

9 ppmvd @ 15% O,

To 3.5 ppmvd @ 15% O,Out
5 ppmvd @ 15%0;

3"WG - Nom. SCR




Jun-uB-9v UZ:4/F tred Booth

-410 569 1841 .

ECT 990462-0100-1100

Simple Cycle Project

CO and SCR Catalyst Systems

Engelhard Budgetary Proposal EPB99454

 ENGELNHQRD

June 8, 1999
Perdormance Data : ' :
GIVEN / CALCULATED DATA
ASSUMED AMBIENT 59 _ 59 59
GIVEN TURBINE EXHAUST TEMPERATURE, F 1,022 1,085 1,100
GIVEN TURBINE EXHAUST FLOW, Ib/hr 2,499,120 1,951,920 1,558,080
'ASSUMED TURBINE EXHAUST GAS ANALYSIS, % VOL. "~ N2 7324 7 73.24 73.24
o2 13.42 1342 13.42
co2. 3.80 380 3.80
H20 8.65 " 865 8.65
Ar 0.89 089 089
GIVEN: TURBINE CO, ppmvd @ 15% 02 25.0 - 250 25.0 -
: CALC.: TURBINE CO, Ib/hr 59.2 462 36.9
GIVEN: -TuRsuNE NOx, ppmvd @ 15% O2 8.0 9.0 " 9.0
CALC.: TURBINE NOX, Ib/hr 35.0 o273 218
; DESIGN REQUIREMENTS S B -
CO CATALYST CO CONVERSION, % 0% 90% - 90%
SCR CATALYST NOx OUT, ppmvd@15%02 35 35 . as
_ NH3 SLIP, ppmvd@15%02 5 5 - 5
._ 'SCR PRESSURE DROP, "WG - Max. 3 3 3
e GUARANTEED PERFORMANCE DATA _ A
CO CATALYST CO CONVERSION, % - Min. 0% . 90% 90%
! . CO OUT, Ib/hr - Max. . 5.9 46 3.7
\ S CO OUT, ppmvd@15%02 - Max. 2.5 ‘ 25 25
B 'CO PRESSURE DROP, "WG 10 ¥
L SCR CATALYST NOX CONVERSION, % - Min. 61.1%. 61.1% 61.1%
a ' NOx OUT, ib/hr - Max. 13.6 106 - 8.5
g 'NOX OUT, ppmvd@15%02 - Max. a5 34 34
co » EXPECTED AQUEOUS NH3 (28% SOL.) FLOW, Ib/hr 54 43 -
; ‘ ' NH3 SLIP, ppmvd@15%02 - Max. 5 5 5
‘ SCR PRESSURE DROP, "WG - Max. 3.0 : '
‘ o ' INSIDE LINER CROSS SECTION - "A" x "B",sqft . 1550
] ' REACTOR DEPTH - "C" 15'-0"
| . - .
‘ COSYSTEM $766,000
REPLACEMENT CO CATALYST MODULES $576,000
SCRSYSTEM . $2,354,000
REPLACEMENT SCR CATALYST MODULES  $1,466,000 -
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ENGELIHDIRD

ECT 990462-0100-1100

Simple Cycle Project

CO and SCR Catalyst Systems

'Engelhard Budgetary Proposal EPB99454
June 8, 1999

coge of Sugg y: The equnpment supplied is installed by others in accordance with Engelhard design and mstallatnon

instructions.
Engelhard Camet® CO and NOxCAT™ VNX™ SCR catalyst in modules;
Intemal support frames for catalyst modules - installed inside internally insulated casmg (casmg by others)
Ammonia Delivery System Components: Aqueous (28% Sol.) Ammoma to skid

Ammonia Injection Grid (AIG); -

AIG manifold with flow control valves ;

NHa/Air dilution skid: Pre-piped & wired (including all valves and flttmgs)

Two (2) dilution air fans, one for back-up purposes
. Panel mounted system controls for:.

Blowers (on/off/flow indicators) System pressure indicators
Air/ammonia flow indicator and controller Main power disconnect switch
. - - »
Assumed Dimensions: g : o 1 eas o]
* Reactor Cross Section . A | " Flow=—>>
.Inside Liner Width x Height AxB o
Reactor Depth - CO and SCR (C) - 15-0" = -
' AIG MANIFOLD .
| AMMONIA/ AR
DILUTION SKID

AIG

Excluded from Scope of Supply:

Ammonia storage and pumping

Internally insulated reactor Housing.

Any transitions to and from reactor N

Any interconnecting field piping or wiring

Electrical grounding equipment .

Utilities

Foundations

All Monitors

All other items not specifically lusted inS g e of Supply
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EMISSION RATE CALCULATIONS



. Table 1. Hardee Power Station - CT2B |
: CTG Operating Scenarios - General Electric PG7121(EA)

Sources: TPS, 1999.

. ECT, 1999.

ct2b.xis : Cases L 6112199




Table 2. Hardee Power Station - CT2B |
CTG Operating Scenarios - General Electric PG7121(EA)

Natural Gas-Firing; Hourly Emission Rates

4.99E-04 6.29E-05
0 4:Q1E-04::1 5. 06E-0G5:

Maximums 5

' Excludes sulfuric acid.mist.

“ Based on.natural gas sulfur content of 2.0 gr/100 ft°. .

3 Based on 7.5% conversion of SO, to H,SO,.

% Natural gas combustion, Table 1.4-2, AP-42, March 1998.
5 Corrected to 156% O,. :

_Sources: ECT, 1999.

GE, 1999. - : : :
thb..' - o ‘NG

. 6/16/99




Table 3. Hardee Power Station - CT2B
CTG Operating Scenarios - General Electric PG7121(EA)

Distillate Fuel OQil-Firing; Hourly Emission Rates

Maximums 10.0 1.26 55.9 7.04 6.42 0.8084 0.059 0.0075

Maximums 42.0 179.0 | . 22.55 20.1 46.0 5.80

' Excludes sulfuric acid mist. .

“ Based on fuel oil sulfur content of 0.05 wt percent.

3 Based on 7.5% conversion of SO, to H,S0,. ) _ .
% Stationary Gas Turbines, Distillate Oil-Fired Turbines, Table 3.1-4., AP-42, March 1998.
5 Corrected to 15% O,. . ' . -

Sources: ECT, 1999. -
. GE, 1999.

ct2b.ds o _ _ ' : cr-oi 6113199 -



Table 4. Hardee Power Station - CT2B
CTG Operating Scenarios - General Electric PG7121 (EA)
Natural Gas-Firing: Hazardous Air Pollutants

Maximum Hourly Fuel Flow:

10° #3/hr

Maximum Annual Hours:

Arsenic 2.00E-04 2.00E-04 1.86E-04 1.68E-04 8.14E-04
Benzene - 2.10E-03 2.10E-03 1.95E-03 1.76E-03 8.55E-03
Beryllium 1.20E-056 1.20E-056 1.11E-05 1.01E-05 4.88E-05
Cadmium 1.10E-03 1.10E-03 1.02E-03 9.21E-04 4.48E-03
Chromium VI 1.40E-03 - 1.40E-03 1.30E-03 1.17E-03 5.70E-03
Cobalt 8.40E-05 8.38E-05 7.80E-05 7.04E-05 3.42E-04
Dichlorobenzene 1.20E-03 1.20E-03 1.11E-03 1.01E-03 4.88E-03
Formaldehyde 7.50E-02 7.48E-02 6.97E-02 6.28E-02 3.05E-01
Lead 5.00E-04 4.99E-04 4.65E-04 4.19E-04 2.03E-03
Manganese 3.80E-04 3.79E-04 3.53E-04 3.18E-04 1.565E-03
Mercury 2.60E-04 2.59E-04 2.42E-04 2.18E-04 1.06E-03
" Naphthalene 6.10E-04 6.09E-04 5.67E-04 5.11E-04 2.48E-03
Nickel 2.10E-03 2.10E-03 1.95E-03 1.76E-03 8.55E-03
Selenium 2.40E-05 2.39E-05 2.23E-05 2.01E-05 9.77E-05
Toluene 3.40E-03 3.39E-03 3.16E-03 2.85E-03 1.38E-02

" Section 1.4, Natural Gas Combustion, Tables 1.4-3 and 1.4-4, EPA AP-42, March.1998.

Source: ECT, 1999.

ct2b.

.-!APS

. 6/13/99




Table 5. Hardee Power Station - CTZB
CTG Operating Scenarios - General Electric PG7121(EA)

Distillate Fuel Oil-Firing: Hazardous Air Pollutants

“Maximum Hourly Fuel Flow:

Maximum Annual Hours:

Arsenic 4.90E-06 5.01E-03 4.65E-03 4.15E-03 2.04E-03
Beryllium 3.30E-07 3.37E-04 3.13E-04 2.80E-04 1.37E-04
Cadmium 4.20E-06 4.29E-03 3.99E-03 3.56E-03 1.75E-03
Chromium 4.70E-05 - 4.80E-02 4.46E-02 3.98E-02 1.95E-02
Cobalt 9.10E-06 9.30E-03 ‘8.64E-03 7.71E-03 3.78E-03
Lead 5.80E-05 5.93E-02 5.51E-02 4.92E-02 2.41E-02
Manganese 3.40E-04 - 3.48E-01 3.23E-01 2.88E-01 1.41E-01
Mercury 9.10E-07 9.30E-04 8.64E-04 7.71E-04 3.78E-04
Nickel - 1.20E-03 1.23E+00 1.14E+00 1.02E+00 4.99E-01
Phosphorus 3.00E-04 3.07E-01 2.85E-01 2.54E-01 1.25E-01
Selenium 5.30E-06 5.42E-03 5.03E-03 4.49E-03 2.20E-03

! Section 3.1V, Stationary Gas Turbines, Table 3.1-4, EPA AP-42, October 1996..

' Svour'Ce_: ECT, 1 999.‘

ct2b.xls

Qil-HAPS

6/13/99



Table 6A. Hardee Power Statlon CT2B
- CTG Operating Scenarlos General Electric PG7121(EA)
Annual Emission Rates - Criteria Pollutants

CT2B 5 - Gas | 7,884 32.0 126.1 54.0 212.9 1.8 | 7.1
CT2B 5-0il 876 167.0 73.1 43.0 18.8 4.5 2.0
Totals N/A 199.3 N/A 231.7 N/A 9.1

CT2B 5 - Gas 7,884 50| ~19.7 5.3 20.9 | 0.0005 | 0.0018
CT28B 5 - Oil 876 10.0 4.4 51.9 22.7 0.055 0.024
Totals N/A 24.1 N/A 43.7 | - N/A 0.026

CT2B operating with natural gas-firing at a 90.0% capacity factdr; 7,,884 hours/year at base load (Case 4).
CT2B operating with fuel oil-firing at a 10.0% capacity factor; 876 hours/year at base load (Case 4).

SO, rates based on natural gas sulfur content of 2.0 gr/100 _fta.b' o :

SO, rates ba’sed on fuel oil sulfur'COnten_t'of 0.05 wt. percent.

NS

'Soumes GE, 1999
ECT, 1999.
TPS, 1999,

(;t2b.. o _ A : ‘ual

. 6/13/99




Table 6B. Hardee Power Station - CT2B

CTG Operating Scenarios - General Electric PG7121(EA)
Annual Emission Rates - Noncriteria Pollutants

Arsenic 2.85E-03
Benzene 8.55E-03
Beryllium 1.86E-04
‘Cadmium 6.22E-03
Chromium VI 5.70E-03
Chromium 1.95E-02
Cobalt 4.13E-03
Dichlorobenzene 4.88E-03
Formaldehyde 3.05E-01
Lead 2.62E-02
Manganese 1.43E-01
Mercury 1.44E-03
Naphthalene 2.48E-03
Nickel 5.08E-01
Phosphorus 1.25E-01
Selenium 2.30E-03
Sulfuric Acid Mist 5.01E +00
Toluene 1.38E-02

Source: ECT, 1999.

ct2b xls

Annual-HAPS

6/13/99



Table 7. Hardee Power Station - CT2B
General Electric PG7121(EA)
NSPS GG NO, Limits

Gas 10,590 11.173

0.0

0.0

. QOil 11,060 11.669

Sources: ECT, 1999.
' GE, 1999.

ct2b.xls ' , NSPSSubpart GG

© 6/12/99




Table 8.A. Hardee Power Statlon CT2B

CT Exhaust Data - General Elecfrlc PG7121(EA) {Per CT)

Natural Gas-Firing; Simple-Cycle

A. Exhaust Molecular Weight (MW)

Ar 39.944 0.89 0.89 0.89 0.90 0.90 0.88 0.89 0.91 0.87
N, 28.013 75.20 74.91 73.83 75.16 74.86 73.75 75.15 74.85 73.78
0, 31.999 13.86 13.87 13.70 13.75 13.73 13.48 13.74 13.70 13.56
co, 44.010 3.26 3.22 3.15 3.31 3.28 3.25 3.32 3.29 3.22
H,O 18.015 6.79 712 8.44 6.89 7.24 8.64 6.90 7.26 8.57
Totals 100.00 100.01 100.01 100.01 100.01 100.00 100.00 100.01 100.00
Exhaust MW 28.51 28.48 28.33 28.51 28.47 28.31 28.51 28.‘47 28.32
(Ib/mole) ' N
Exhaust Flow 694.17 653.33 | 597.78 543.06 515.00 -473.33 498.06 '472.78 441.11
(Ib/sec) . '
Exhausf Temp. .
(°F) 981 999 1,023 1,021 1,047 1,087 1,048 1,075 1,100
(K) 800 810 824 823 . 837 859 838 853 .866
Exhaust O, 14.87 14;93 14.96 1477 14.80 14.75 14.76 14.77 14.83
(Vol %, Dry) A '

Sourceé: ‘ECT, 1999.
GE; 1999.

ct2b.xls

FlowRatesNG-SC

6/12/99




Table 8.B. Hardee Power Station - CT2B
CT Exhaust Data - General Electric PG7121(EA) (Per CT)
Natural Gas- F|r|ng, Simple-Cycle

B Exhaust FIow Rates

00% Loa
ACFM 1,535,950 | 1,465,518 | 1,370,171 1,235,052 | 1,193,507 | 1,132,422 1,153,514 1,116,031 1,064,043
Velocity (fps) 149.7 142.8 .133.5 120.4 116.3| 1104 112.4 108.8 103.7
Velocity (m/s) ~ 456 435 407 36.7 355 3356 343 33.2 316
SCFM, Dry’ 524577 | 492,597 | 446656| 400,978| 387,888| 353,108| 376,015| 356,015| 329,274
ACFM 1,463,290 | 1,376,573 | 1,262,424 | 1,195277 | 1,144,318 | 1,077,574 1,117,911 | 1,074,919 | 1,000,718
(15% O,, Dry) || - - |

Sources: ECT, 199_9.
"GE, 1999.

ctz. Fl.esNG-SC ' . 6/12/99




Table 8.C. Hardee Power Station - CT2B

CT Exhaust Data - General Electric PG7121(EA)
Natural Gas-Firing; Simple-Cycle

- C. Correction of GE CO and VOC' Concentrations to 15% O,, dry

CO (ppmvd) 25.0 25.0 25.0 250| @ 250 25.0 25.0 25.0 125.0
CO (15% O,) 24.5 247 248 - 241 242 240 24.0 24.1 243
VOC (ppmww) | 1.4 1.4 1.4 1.4 14 14| - 14 1.4 1.4
VOC (ppmvd) 15| 15 15| 15|  15] 15 15| 15 15
"VOC (15% O5) 15 ~ 15 15| 1.4 15| 15 14 15 15

Sources: ECT, 1999,
GE, 1999.

ct2b.xis : " FlowRatesNG-SC ' _ 6/12/199



Table 9.A. Hardee Power Station - CT2B

CT Exhaust Data - General Electric PG7121(EA) (Per CT) |
Distillate Fuel Oil-Firing; Simple-Cycle S

A. Exhaust Molecular Weight (MW)

Ar | 39.944 0.87 0.88 0.88 0.88 0.88 0.87 0.89 0.88 0.88
N, 28.013 73.73 73.54 72.77 73.65 73.53 72.85 73.99 73.92 73.28
0, 31.999 13.18 13.21 13.71 12.80 12.94 13.02 13.11 13.32 13.49
CO, 44.010 4.58 452 4.41 4.83 4.71 4.53 468 4.52 4.28
H,0 18.015 7.64 7.85 8.78 7.84 7.94 8.74 7.34 7.36 8.07
Totals 100.00 100.00 100.55 100.00 100.00 100.01 100.01 100.00 100.00
Exhaust MW 28.61 28.58 28.65 28.62 28.59 28.49 28.66 28.64 28.53
(Ib/mole) '
Exhaust Flow 709.72 667.50 |  608.89 538.89 516.11 482.22 437.50 424.44 405.28
(Ib/sec) :
Exhaust Temp. . :
CF) 975 994 1,019 1,056 1,066 1,082 1,100 1,100 1,100
(K) 797 808 821 842 848 856 866 866 866
Exhaust O, 14.27 14.34 15.03|  13.89 14.06 14.27 14.15 14.38 14.67
(Vol %, Dry) ' ' '

Sources: ECT, 1999.
GE, 1999.

ct2b..

r‘son-sc

' . 6/12/99




Table 9.B. Hardee Power Station - CT2B | | |

CT Exhaust Data - General Electric PG7121(EA) (Per CT)
Distillate Fuel Oil-Firing; Simple-Cycle

B. Exhaust Flow Rates

100 % Load:

ACFM 1,558,546 | 1,486,700 | 1,376,421 1,249,931 | 1,205,991 | 1,142,773 | 1,042,673 | 1,012,379 970,139
Velocity (fps) - 1561.9 144.9 134.2 121.8 117.5 111.4 101.6 98.7 94.6
Velocity (m/s) 46.3 44.2 40.9 37.1 35.8 33.9 31.0 30.1 28.8

SCFM. Dry' 529,646 497;495 448,237 401,202 384,144 357,100 327,002 317,432 301,856

ACFM 1,617,518 | 1,624,334 | 1,249,273 | 1,368,874 | 1,287,863 | 1,172,474 1 ,105,576 1,036,703 941,095

(15% O,, Dry) - ' '

Sources: ECT, 1999.
GE, 1999.

czbxis ' ' FlowRatesOil-SC o ' o 6/12/99



Table 9.C. Hardee Power Station - CT2B

- CT Exhaust Data - General Electric PG7121(EA)

Distillate Fuel Oil-Firing; Simple-Cycle

C. Correction of GE CO and VOC Concentrations to 15% O,, dry

Lase:
CO (ppmvd) 200 200 20.0 20.0 20.0 20.0 20.0
CO.(15% O,) || 17.8 18.0 20.1 16.8 17.2 17.8 175
~ VOC (ppmvw) 35 3.5 35 3.5 3.5 3.5 35
VOC (ppmvd) 38| 3.8 38 3.8 3.8 3.8 3.8
VOC (15% Oy) 34| 34 3.9 3.2 3.3 34 "33

Sources: ECT, 1999.
GE, 1999.

_FI.sOiI-SC

. 6/12/99




Table 10. Hardee Power Station - CT2B
' CT Fuel Flow Rate Data General Electric PG7121(EA) (Per CT)

A. Natural Gas-Firing

T Casel

Heat Input - LHV
{MMBtu/hr)

945.5

759.2

Fuel Rate
(Ib/hr)

45,452

42,318

38,150

36,496

34,396

31,511

33,718

31,805

29,161

Fuel Rate
(108 #t3/hr)

0.998

0.929

0.838

" 0.801

0.755

0.692

0.740

0.698

0.640

Fuel! Rate

{Ib/sec)

12.626

11.7556

10.697

10.138

9.5564

~ 8.753

-9.366

© 8.835

18.100

‘B. Distillate Fuel Oil-Firing

Case .

Heat Input - LHV
{MMBtu/hr)

949.6

557.9

Fuel Rate
- {ib/hr)

55,863

51,891

46,317

45,115

42,219

38,066

35,842

30,486

Fuel Rate
(103 gal/hr)

7.868

7.309

6.524

6.354

-5.946

5.361

5.048

4.294

Fuel Rate

{b/sec)

15.618

14.414

12.866

12.632

11.727

10.574

9.956

8.468

Sources: ECT, 1999.

GE, 1999.

ct2b.xis

FuelFlow Rates

6/12/99



ATTACHMENT E

DISPERSION MODELING FILES |




Facility Name:

_Hardee Power Station

Slmple Cycle CT2B

: Facil_it_y ID: 0490015




