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1.0 INTRODUCTION

11 Application Summary

Deerfield Beach Energy Center, LLC is proposing to construct and operate a 510 MW (nominal)
simple-cycle combustion turbine peaking electric generating facility in Broward County. The facility, to
be known as the Deerfield Beach Energy Center (DBEC), will be located on approximately 30 acres of
property in Deerfield Beach, Florida. From an air emissions perspective, the key elements of the
proposed action include:

Three (3) combustion turbines;

Natural gas fuel heater,;

Two distillate oil storage tanks; and

Nine (9) chiller units, each with a two (2) cell wet mechanical draft cooling tower

Deerfield Beach Energy Center, LLC desires to commence construction as early as April 2001 and
begin commercial operation as soon as May 1, 2002 (pending receipt of all necessary local and
environmental approvals).

As part of its application, the Deerfield Beach Energy Center is requesting flexibility regarding the ’
ability to burn 1,000 hours per year of oil. While the intention is to bum natural gas at every opportunity,
near term constraints on the Florida Gas Transmission (“FGT") pipeline may impede the ability to bumn
natural gas during periods of peak demand often associated with the summer season. In general, the
FGT natural gas transmission line flows near its maximum pipeline capacity of 1.5 Befiday during the
summer season. In order to accommodate the demand for incremental generation within the state of
Florida, FGT plans to expand its pipeline capacity by approximately 600,000 MMbtu/day before the
summer of 2002. Additionally, FGT is in active discussions with potential shippers to perform another
expansion of its pipeline in 2003. The addition of this capacity should reduce periods of pipeline
constraint and will result in an increased avaitability of natural gas to the proposed site. The request for
oil burning fiexibility is necessitated by near term FGT capacity constraints and is not due to deficient
gas supplies received by FGT. Moreover, operational guidelines dictate that naturat gas be the primary
fuel source and that oil will be used as a backup fuel to the extent that transmission capacity
constraints on FGT pipeline preclude the delivery of natural gas to the site.

Since the proposed action will be a major stationary source under the Part C of the Clean Air Act,
DBEC is applying to the Florida Department of Environmental Protection (FDEP) for a Prevention of
Significant Deterioration (PSD) permit and for a State Air Construction Permit. This application
provides technical analyses and supporting data for a permit to construct the facility under the federal
PSD program, as well as the state construction permit program. The federal PSD program in Florida is

JPUbsUTWAT\Prosects\B792 140'200Ral doc 1-1 January, 2001
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administered by the FDEP under a State Implementation Plan program approved by U.S. EPA under
40 CFR 51.166.

This application addresses the air construction permitting requirements specified under the provision of
Florida Administrative Code (F.A.C.) Chapters 62-4, 62-210, and 62-212. The application is divided
into seven additional sections. Section 2.0 presents an overview of the proposed action and
processes covered by this permit application. Section 3.0 describes the methods used to calculate
facility emissions and provides a summary of expected emissions. Section 4.0 reviews the regulatory
requirements with which the facility must comply. Section 5.0 presents a control technology evaluation
for those pollutants subject to PSD review. Section 6.0 presents the air dispersion modeling analysis
required by PSD and FDEP regutations. Finally, Section 7.0 provides the additional impacts anaiysis
required by PSD regulations.

FDEP application forms are located in Appendix A. Supporting emission calculations are presented in
Appendix B. information supporting the control technology review is presented in Appendix C. BPIP
output data for establishing modeling downwash parameters is presented in Appendix D. Appendix E
provides a description of the dispersion modeling input data and output files, which have been
submitted to FDEP on CD-ROM.

General information about the applicant and the location of the project site, are presented below. A
more detailed discussion on the organization of this document is also presented. To facilitate FDEP's
review of this document, individuals familiar with both the facility and the preparation of this application
have been identified in the following section. FDEP should contact these individuals if additional
information or clarification is required dunng the review process.

1.2 General Applicant Information

Listed below are the applicant's primary points of contact, and the address and phone number where
they can be contacted. Since this permit application has been prepared by a third party under the
direction of Deerfield Beach Energy Center, LLC, a contact has been included for the permitting
consultant.

1.21 Applicant's Address

Comorate Office Deerfield Beach Energy Center, LL.C
1400 Smith Street
Houston, TX 77002-7631

1 \PubsumwiT\Projects\6752140:200Rall doc 1-2 January, 2001
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Project Site Deerfield Beach Energy Center
West of the intersection of N. Powerline Rd. and NW
48th St. and east of the Florida Tumpike
Deerfield Beach, FL 33069

1.2.2 Applicant’s Contacts

Corporate Officer Ben Jacoby
Director
1400 Smith Street
Houston, TX 77002-7631

Environmental Contact Dave Kellermeyer
Director
1400 Smith Street, EB-3146C
Houston, TX 77002-7631
Telephone: (713) 853-3161
Fax: (713) 646-3037

Permitting Consultant Robert lwanchuk
Project Manager
ENSR I[nternational
2 Technology Park Drive
Westford, MA 01886
Telephone (978) 589-3265
Fax (978) 588-3374

13 Project Location

The Deerfield Beach Energy Center will be located on an approximately 30-acre parcel of land located
in Deerfield Beach, Broward County, Florida. The site is located West of intersection of N. Powerline
Road and NW 48th Street and east of the Florida Tumpike. The facility will be connected to electrical
transmission lines and a natural gas pipeline located in close proximity to the site. The approximate
project property boundary and local road network is shown on Figure 1-1. A detailed representation of
the property boundary is shown on the plot plan drawing contained in Figure 1-2. The site is clear and
contains low topographic relief.

Benchmark Universal Transverse Mercator (UTM) coordinates for the plant, comresponding to the
middle combustion turbine stack location shown in Figure 1-2 and the power island grade elevation are
as follows:

3 PUbSYIWE TP rojects 6792 140'200Rall .doc 1-3 January, 2001
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Zone Number 17
Northing {m) 2907940.00
Easting (m) 583074.00

Site Elevation (t msl) 10
14 Document Organization
The balance of this document is divided into sections which address the major issues of a

preconstruction air quality permit review. The outiine below provides an overview of the contents of
each of the remaining sections.

J \Pubsyrwi 7 \Projects 8792 140\200Ral doc 1-4 January, 2001
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Section 2.0 - Project Description provides an overview of the facility including major
facility components. A general description of the Simple-Cycle process by which power will
be produced at this site is presented.

Section 3.0 - Emissions Summary presents a detailed review of the emissions which will
be generated at the project site subsequent to the completion of project development, under
normal operating conditions. The basis and methods used to calculate emissions from the
project are presented.

Section 4.0 - Applicable Regulations and Standards presents a detailed review of both
Federal and State regulations. The focus of this section will be on establishing which
regulations are directly applicable to the proposed project and for which compliance must
be demonstrated.

Section 5.0 - Contrel Technology Evaluation is a substantial requirement for the PSD
application. Since the proposed project will result in a significant increase in the emission of
certain criteria pollutants, as defined under PSD regulations, a detailed review of control
technologies is provided. Annual “Potential-to-Emit” (PTE) emissions, as defined by FDEP,
are expected to be significant for Carbon Monoxide (CO), Particulate Matter (PM\PM,g),
Sulfur Dioxide (SO.) Nitrogen Oxides (NO,) and Sulfuric Acid Mist (H,SQ,). Therefore,
control technology analyses for these pollutants have been prepared. The review conforms
to the EPA's Top-Down protocol.

Section 6.0 - Air Dispersion Modeling Analysis provides the results of the air quality
impact assessment required under the PSD regulations to demonstrate compliance with
National Ambient Air Quality Standards (NAAQS), PSD Class Il increments, and the
significant impact ievels defined for them. The air quality impact analysis predicted no
significant impacts; therefore no further modeling for compliance with the NAAQS and PSD
increments was required. The air dispersion modeling was done in conformance with EPA
modeling guidelines. This section also includes cumulative modeling analysis required by
the Broward County Department of Planning and Environmental Protection.

Section 7.0 - Additional Impacts contains supplemental information regarding the
potential impacts of the project. Specifically this section discusses the potential for impacts
on local soils, vegetation, visibility, and growth related air quality impacts. PSD Class |
area assessments of regional haze, increment and deposition impacts using the CALPUFF
dispersion model will be submitted as a supplement to this permit application.

Section 8.0 - References include a list of the documents relied upon during the preparation
of this document.

Appendix - Permit application forms, emission calculations, and supplemental materials
supporting the information presented herein are contained in the appendices to this
document. Modeling results, both input and output files, are provided on the enclosed
CD-ROM.

1 Pubs a7 \Proeas 5792140200 al doc 1-7 January. 2001
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The pollution prevention plan required by the Broward County Department of Planning and
Environmental Protection, under the provisions of Broward County Code, Sec.27-178, is also
presented in the appendix.
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2.0 PROJECT DESCRIPTION

The following section provides an overview of the facility addressed by this permit application. The
facility will be owned and operated by Deerfield Beach Energy Center, LLC. The proposed project is a
dual fuel Simple-Cycle merchant power plant to be located in Deerfield Beach, Florida. A merchant
power plant is a non-utility generation facility designed to produce power within the emerging
dereqgulated electricity market. The Deerfield Beach Energy Center is designed to have a nominal
generating capacity in the range of 510 MW. Commaercial operation is scheduled to commence by
May 1, 2002. As a merchant plant in a deregulated electricity market, the DBEC is being designed to
convert fuel to useful power quickly, cleanly, and reliably.

As part of its application, the Deerfield Beach Energy Center is requesting fiexibility regarding the
ability to burn 1,000 hours per year of oil. While the intention is to burn natural gas at every opportunity,
near term constraints on the Florida Gas Transmission (*FGT") pipeline may impede the ability to bum
natural gas during periods of peak demand often associated with the summer season. In general, the
FGT natural gas transmission line flows near its maximum pipeline capacity of 1.5 Bef/day during the
summer season. In order to accommodate the demand for incremental generation within the state of
Florida, FGT plans to expand its pipeline capacity by approximately 600,000 MMbtu/day before the
summer of 2002. Additionally, FGT is in active discussions with potential shippers to perform another
expansion of its pipeline in 2003. The addition of this capacity should reduce periods of pipeline
constraint and will result in an increased availability of natural gas to the proposed site. The request for
oil burning flexibility is necessitated by near term FGT capacity constraints and is not due to deficient
gas supplies received by FGT. Moreover, operational guidelines dictate that natural gas be the primary
fuel source and that oil will be used as a backup fuel to the extent that transmission capacity
constraints on FGT pipeline preclude the delivery of natural gas to the site

21 Power Generation Facility

The DBEC will include three (3) General Electric 7FA combustion turbine generators (CTGs) operating
in Simple-Cycle mode. The CTGs will be designed to operate on both natural gas and low-sulfur
diesel oil. Dry, low NOy combustors will be used to minimize NOy formation during combustion, and
water injection will be employed during diesel oil-firing to reduce NOx emissions. Each turbine will be
equipped with its own exhaust stack.

The proposed generation facility will utilize the Best Available Control Technology (BACT), as defined
by U.S. EPA, for NOx, CO, SO, Sulfuric Acid Mist, and PM/PM,, to minimize air emissions. The
project will not be a major source of hazardous air pollutants.

JAPUDSUTWST\Projects 5792 1401200R all doc 2- 1 January, 2001
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2.2 Major Facility Components

The primary source of criteria pollutants associated with the DBEC are the three combustion turbine

. generators which exhaust through three separate stacks. A process flow diagram for a simple-cycle

combustion turbine is shown in Figure 2-1. There will be a minor amount of emissions associated with
the plant's ancillary facilities, including the two diesel fuel storage tanks, a fuel gas heater, and a chilier
system with nine small mechanical draft cooling towers for cooling the inlet air to the turbines during
high ambient temperature conditions. A brief description of the major components of the facility is
provided in the following sections.

Operating parameters for the combustion turbine at three loads (100%, 75%, 50%j}, and four ambient
temperatures (30°F, 42°F, 50°F, 91°F), are presented in Appendix B. This covers the expected
operating range of the facility.

2.2.1 Gas Turbines

DBEC proposes to install three (3) General Electric combustion turbine generators in Simple-Cycle
mode with independent exhaust stacks. Each turbine will include an advanced firing combustion
turbine air compressor, gas combustion system (dry, low NOx combustors), power turbine, and a 80-
hertz (Hz), 13.8 kilovolt (kV) generator. The turbines will run predominantly on pipeline-quality natural
gas, but will have the capability to operate on diesel oil. Each turbine is designed to produce a nominal
170 MW of electrical power.

The power output from a combustion turbine generator {(CTG) is proportional to the mass flow rate of
air and fuel through the expansion (power} turbine. Thus at high ambient temperatures the power
available from a CTG is significantly reduced due to the lower density of the inlet air. As the CTG's
proposed are intended to provide peak power generation, in an area where ambient temperatures
frequentiy rise above B0°F, the CTG's have been equipped with inlet air chilling equipment. At high
ambient temperatures, inlet air chillers will be operated to cool the inlet air to the turbines in order to
compensate for the loss of power output due to lower compressor iniet density. At an ambient
temperature of 91°F, chilling will reduce the compressor inlet temperature to 50°F resulting in an
approximately 24 MW increase in gross power output per CTG unit.

The gas turbine is the heart of a Simple-Cycle power system. First, air is filtered and compressed in a
multiple-stage axial flow compressor. Compressed air and natural gas are mixed and combusted in
the turbine combustion chamber. Dry, low NOx combustors and water injection are used to minimize
NOx formation during combustion, depending on which fuel is fired. Exhaust gas from the combustion
chamber is expanded through a multi-stage power turbine which drives both the air compressor and
electric generator. The exhaust exits the power turbine at atmospheric pressure and approximately
1,100°F.
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222 Simple-Cycle

The DBEC will use Simple-Cycle power generation technology to deliver electrical peaking power
during periods when short-term demand exceeds base load requirements. Peaking power units are
able to be brought on and off-line quickly, in response to nearly instantaneous fluctuations in electricity
demand.

2221 The Brayton "Simple” Cycle

The production of electricity using a combustion turbine engine coupled to a shaft driven generator is
referred to as the Brayton Cycle. This power generation cycle has a thermodynamic efficiency which
generally approaches 40%. This is also referred to as "Simpie-Cycle” and has been traditionally
utilized for electricity peaking generation since the turbine(s) and subsequent electrical output can be

‘brought on line very quickly. The largest energy loss from this cycle is from the turbine exhaust in

which heat is discarded to the atmosphere at about 1,100°F.
2.2.3 Fuel Gas System

Pipeline-quality natural gas is delivered to the plant boundary at a sufficient pressure so that no
additional fuel compression will normally be required. If gas compression is required, it will be
accomplished using an electrically-driven compression system. The gas is first sent through a
knockout drum for removal of any large slugs of liquid which may have been carried through from the
pipeline. Only one knockout drum is provided.

The natural gas then passes through a filter/separator to remove particulate matter and entrained
liquids. The gas flows through the filter/separator's first chamber, the filtration section, where entrained
liquid is coalesced on the filter cartridges, drops to the bottom of the chamber and either vaporizes and
retumns to the main gas stream or drains to the sump below. The gas then flows through the
coalescing filters which remove any particulate matter. Next, the gas passes to the second chamber,
the separation section, where any entrained liquid remaining in the stream is further separated by
impingement on a net or labyrinth and drains to the bottom sump.

The gas is then heated by a natural gas-fired heater, prior to being split for distribution to the three GE
turbines. The fuel gas heater is designed for use as a means to prevent condensation of moisture and
hydrates in the natural gas used in the CTGs. Each stream is sent through one last knockout drum to
protect against the presence of liquid in the fuel. Finally, the gas is delivered to the turbines and
combusted as part of the power generation cycle.
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224 Distillate Oil Storage

Diesel fuel will be provided by tanker trucks and stored in two, above-ground storage tanks made of
steel. These tanks will also supply fuel to the combustion turbines during diesel oil-firing. On site oil
storage requirements have been estimated to be a maximum of 2.5 million gallons, with a maximum
day storage tank requirement of 0.6 miltion galions.

225  Cooling Towers

To dissipate the heat extracted from the CTG inlet air a closed loop chilling system will be used. This
closed loop chilling system will lower the inlet air temperature from ambient conditions to approximately
50°F. The heat extracted by the closed loop chilling system will discard this waste heat to the
atmosphere through the use of nine (9) chiller units, each with a 2-cell wet mechanical draft cooling
tower.

226 Ancillary Facilities
Other systems supporting plant operations and safety include:

e  Auxiliary Cooling Water System

¢  Fire Protection System

*  Service Water System

¢  Process Waste Water System

»  Potable Water and Sanitary Waste Water System
«  Storm Water System

¢ Plant and Instrument Air System

* Continuous Emissions Monitoring System (CEMS)
e Maintenance Lifting System

¢«  Unit Control System
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3.0 PROJECT EMISSIONS

This section discusses the basis and methods used to calculate emissions for the DBEC. The section
is organized according to the primary emission source groups. Within each section the methods used
to calculate emissions and any adjustments that are required appear first, followed by a summary of
the emissions resulting from the specific operation or activity.

The calculation procedures used during the development of this application rely on process information
developed by DBEC for the operations to be conducted at the DBEC, manufacturers’ data, and
methods presented by the U.S. EPA in the “Compilation of Air Pollution Emission Factor, AP-42". The
summary presented below has been prepared for each major emission-generating component of the
proposed project, which includes:

Combustion Turbines (3 Units);

Natural gas fuel heater,

Fugitive Emissions from distillate cil storage ; and

Nine (9) chiller units, each with a two (2) cell wet mechanical draft cooling tower.

Detailed emission calculations for each emission source or source category are presented in Appendix B.
31 Combustion Turbines

3141 Criteria Pollutants

Criteria pollutant emissions are those that contribute to the formation of ambient air concentrations of
pollutants for which the EPA has established National Ambient Air Quality Standards (NAAQS) based
on health effects criteria. The PSD-regulated criteria pollutant emissions associated with natural gas
combustion are CO, NOy, VOC, SO, and Particulates (PM/PMy;). The only PSD-regulated non-
criteria pollutant expected to be emitted in significant quantities is sulfuric acid mist (SAM).

The primary emission sources at the DBEC will be the three (3} combustion turbines. Hourly
emissions from these units were calculated from manufacturers’ operating parameters and guaranteed
in-stack concentrations for CO, NOx, and VOC. SO, emissions were calculated using the
manufacturers’ supplied fuel consumption data and fuel gas sulfur conient. Particulate emissions
include front-half and back-half particulate matter as measured by EPA Methods 5 and 202.

Maximum hourly emission rates for each compound are based on the type of fuel fired, the four
ambient temperatures, and the three turbine load conditions (100%, 75%, and 50%) that represent the
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range of expected operating conditions. Annual emissions are based on the hourly emission rates for
the worst-case loads during both natural gas and distillate oil-firing at an ambient temperature of 50°F
(the inlet temperature for the majority of expected operating hours during the summer with inlet
chilling). Annual emission estimates for NOx, CO, VOC, SO,, and PM/PM;, are calculated using a
worst-case operating schedule of:

s 3,500 hours total operation per turbine, considering both natural gas and distillate oil;
s upto 3,500 hours of operation per year per turbine on natural gas; and

e 1,000 hours of operation per year per turbine on distillate oil.
The PSD permit will limit each turbine to 3,500 hours of operation per year.

The data used in this analysis is presented in Appendix B. Table 3-1 presents a summary of worst-
case hourly emissions for the three combustion turbines. Tabie 3-2 presents a summary of estimates
of annual potential emissions.

3.1.2 Non-Criteria Pollutants

Non-criteria pollutant emissions include PSD-regulated non-criteria poliutants and pollutants regulated
by U.S. EPA under the National Emissions Standards for Hazardous Air Pollutants (NESHAPS).
Estimates of Sulfuric Acid Mist and Lead emissions are included in Tables 3-1 and 3-2, and have been
prepared using the same calculation methodology as presented for PSD-regulated criteria poliutants.

An estimate of total Hazardous Air Pollutants emissions has aiso been performed. The calculation
procedures used during the development of this application rely on process information developed for
the proposed project, manufacturers’ data and emission factors presented by U.S. EPA in the
“Compilation of Air Pollution Emission Factor, AP-42". The summary presented below has been
prepared for each source category identified previously. Detailed emission calculations for each
emission source or source category are presented in Appendix B.

The primary emission sources at the DBEC will be the three (3) combustion turbines. Hourly
emissions from these units were calculated using the manufacturers’ fuel feed rate (as MMBtu/hr).
Emission factors were derived from one of two sources: 1) Section 3.1 of AP-42 or 2) information from
the California Air Resources Board (CARB) CATEF database. The source of emission factors for each
polilutant is identified in the Appendix B.

Maximum hourly emission rates for each compound were established using the highest hourly fuel
feed rate (as MMBtu/hr, Higher Heating Value {HHV)) for the three load and the four ambient
temperature conditions identified above. Annual emissions were based on the hourly fuel feed rate for
50°F, 100% load and 3,500 hours of operation with up to 1,000 hours of distillate oil operation.
Table 3-3 presents a summary of emissions for the combustion turbines and the fuel heater.
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Table 3-1 Hourly Emission Rate Summary for the DBEC Combustion Turbines
Load Temperature (°F)
Compound (%) 1 [ 50 | a2 T 30
Emissions for One GE 7FA Turbine — Natural Gas Operation
NO. 100 535 596 60.4 61.6
75 435 47.5 481 490
50 34.4 37.7 38.1 38.7
CoO 100 265 256 301 309
75 218 235 238 243
50 18.4 19.5 19.7 200
voC 100 26 29 2.9 3.0
75 22 23 2.3 23
50 1.8 1.9 19 19
S0: 100 9.5 106 10.7 10.8
75 7.8 8.5 8.6 8.8
50 6.2 6.8 6.9 7.0
Hz80. 100 1.5 1.6 16 1.7
75 1.2 1.3 1.3 1.3
50 09 1.0 1.1 1.1
PM 100 18.0 18.0 18.0 18.0
75 18.0 18.0 18.0 18.0
50 18.0 18.0 18.0 18.0
Emissions for One GE 7FA Turbine — Distillate Oil Operation
NO, 100 288.6 321.0 3255 3321
75 2327 2540 257.9 263.2
50 181.9 199.2 2015 2046
co 100 58.5 66.6 67.8 69.6
75 50.7 56.8 57.5 58.5
50 78.3 66.5 64.6 67.6
voc 100 27 30 3.0 31
75 22 2.3 2.3 24
50 1.8 1.8 1.9 1.9
80; 100 90.3 100.2 101.6 103.6
75 733 80.0 81.3 82.9
50 57.9 63.4 |64.2 651
H2504 100 13.8 15.3 156 "~ [15.9
75 112 122 124 12.7
50 89 9.7 9.8 10.0
PM 100 34.0 34.0 340 34.0
75 34.0 34.0 340 340
50 34.0 34.0 34.0 340
Pb 100 0.025 0.027 0.028 0.028
75 0.020 0.022 0.022 0.023
50 0.016 0.017 0.018 0.018
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Table 3-2 Annual Emission Summary for the DBEC Combustion Turbines
Turbine NO, | cO [ voc [ SO, | HS0. | PM | PMw | Pb
Emissions for One Combustion Turbine {tons/year) !
GE 7FA 235.0 [70.3 5.1 [63.4 9.7 3.5 [39.5 [0.013
: Emissions for All Combustion Turbines (tons/year) !
3xGE7FA 7050 1210.9 [15.3 [190.2 [29.1 [118.5 [118.5 [0.042

Notes:

! Based on worst case hourly emission rate over the load range (50% - 100% base load), at the effective Annual
Average Temperature of 50°F, and the foliowing operation schedule:

NG Annual Operation 2,500 hrs/year/turbine
Oil Annual Operation 1,000 hrsfyear/turbine
Total Annual Operation 3,500 hrs/yearfturbine

Table 3-3 Facility HAP Emission Summary

3500 hrs 1000 hrs | 2500 hrs NG CTGs All Fuel | Facility
Natural Gas | 2500 hrs NG Qil & 1000 hrs Qil Cases Heater | Total
Total HAPs tpy 5.0 36 3.9 7.5 7.5 0.04 76
Max Single HAP  itpy 26 1.8 24 24 2.6 401E-02| 286
Max HAP Formaldehyde | Formaldehyde |Manganese| Formaldehyde | Formaldehyde | Hexane
Compound
Maijor Total HAPs| No
Major Single HAP| No

3.2 Natural Gas Fue!l Heater

Emission calculations for this unit are presented in Appendix B and summarized in Table 34 for
criteria pollutants.

Table 3-4 Criteria Pollutant Emissions Summary for the Fuel Heater

Emission Rate - per Unit
Houtly Annual
Criteria Pollutants (Lbs/Hr) |(Tons/Year)
Nitrogen Oxides 1.3 23
Carbon Monoxide 1.2 2.1
Volatile Organic Carbon 0.78 1.37
Sulfur Oxides 0.07 0.13
Particulate 013 0.23
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33 Cooling Towers

There will be nine (9) two (2)-cel! cooling towers at the DBEC, which will provide inlet air cooling
capability for the combustion turbines. Since the tower is a non-contact tower it will only be an
emission source of particulate matter. The level of emissions from the tower is dependent on the
chemistry (solids contents) of the circulating water and the amount of drift which leaves the unit. The
method used to estimate particulate matter emissions is based on the approach presented by the U.S.
EPA (AP-42, Section 13.4).

Using the cooling tower's design characteristics (See Appendix B). the total particulate emissions from
the tower have been estimated to be a maximum of 0.38 Lbs/Hr, and 0.66 Tons/Yr. The annual
potential emissions are an extremely conservative estimate that assumes that the cooling tower wouid
be operated at maximum capacity for ali 3,500 hours per year. Based on its potential emissions, the
cooling tower satisfies the applicable criteria of Rule 62-210.300(b)1 for exemption from permitting as
an insignificant emission unit. As such, the cooling tower has not been addressed in Section llI
(Emission Unit Information) of the FDEP application forms.

3.4 Fugitive Emissions

Breathing and working losses from the two, above-ground distillate oil storage tanks will constitute the
main fugitive emissions from the DBEC. The emission calculations were performed using Tanks 4.0, a
U.S. EPA computer model, which considers tank characteristics, meteorological data, and annual
material throughput to estimate emissions. A summary of the tanks' fugitive emissions is presented in
Appendix B.

35 Total Project Criteria Pollutant Emission Summary

Tables 3-5 and 3-6 combine the analyses summarized on the preceding pages to establish the
maximum emissions for the DBEC. The annual emissions summaries reflect the maximum number of
hours the turbines and fuel heater will operate. This will become a federally enforceable limitation
specified in the PSD permit upon issuance.
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Table 3-5 Project Hourly Emissions (Ib/hr) Summary, Criteria Pollutants, DBEC
Source Name Source | NO, | CO [ VOC | SO, |[HS0.| PMw | Pb
Hourly Emission Rates (Ib/hr)
Combustion Turbine No. 1 GE 7FA 3321 78.3 3.1 [ 1036 15.9 34.0 0.03
Combustion Turbine No. 2 GE 7FA 3321 78.3 31 | 10386 159 340 0.03
Combustion Turbine No. 3 |GE 7FA 3321 78.3 31 | 1036 15.9 340 0.03
Fuel Heater No. 1 1.3 1.2 0.78 0.07 0.13
Cooling Towers 0.38
Fuel Tanks 3.19
Total 987.6 236.1 13.3 | 3108 47.7 102.5 01
Note: This table presents the maximum emission rate over the potential cperating range (50% to 100% load
and 30 to 91°F) for all operating conditions {Natural Gas or Qil).

Table 3-6 Project Annual Emissions (tons/yr) Summary, Criteria Poliutants, DBEC

Source Name Source NO, co vOoC SO; | H:S80, PM,, Pb
Combustion Turbine No. 1 GE 7FA 235.0 70.3 51 63.4 9.7 395 0.014
Combustion Turbine No. 2 GE 7FA 2350 70.3 51 63.4 97 395 0.014
Combustion Turbine No. 3 GE 7FA 235.0 70.3 51 634 97 395 0.014
Fuel Heater No. 1 23 2.1 1.37 0.07 0.23
Cooling Tower 0.66
Fuel Tanks 1.3
Total 707.3 213.0 18.0 | 190.3 291 1194 (<0.1

Note: This table presents the annual potential emissions based on maximum hourly erissions over 50% to
100% load range at the effective annual average temperature of 50 °F for all operating conditions (Natural

Gas or Qil)
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4.0 APPLICABLE REGULATIONS AND STANDARDS

The following air regulations have been reviewed as they may apply to the proposed facility:

» Prevention of Significant Deterioration (PSD) pre-construction review under 40 CFR Part
52;

»  New Source Performance Standards (NSPS) under 40 CFR Part 60;

»  National Emissions Standards for Hazardous Air Pollutants (NESHAPs) under 40 CFR Part
63,

*  Acid Rain Deposition Control Program under 40 CFR Parts 72, 73, and 75;
e  CAA Operating Permit Program under 40 CFR Part 70; and

« State of Florida Air Resource Management Rules under Chapter 62 of the Florida
Administrative Code.

These regulations are implemented by the FDEP through the federally-approved CAA State
Implementation Plan (SIP) or by U.S. EPA-delegated authority. A review of the applicability criteria for
these rules and the conclusions drawn relative to the proposed facility is presented below.

Additionally, Broward County has implernented Air Quality requirements in Article IV of its code, of
which Sections 27-171 through 27-178 contain county-specific rules. These, however, are not part of
the SIP and thus are not federally-enforceable.

41 Prevention of Significant Deterioration

The proposed facility is required to submit an application for a permit to construct under the Prevention
of Significant Deterioration (PSD) rules codified at 40 CFR Part 52 and incorporated as a SIP-
approved program into Rule 62-212.400, F.A.C. The facility would be subject to PSD review for PSD-
regulated pollutants, if it is a "major” source. New sources of air emissions are considered major
sources if they have the “Potential-to-Emit” (PTE) more than the 100 tons/year for "listed” source
categories or 250 tonsfyear for all other source categories. One of the 28 source categories lisied in
the PSD regulations is "fossil-fuel fired steam electric plants of more than 250 million Btu per hour heat
input.” Gas turbines used without heat recovery, such as simple cycle peaking units, have been
determined to fall outside of the 28-source category list, and thus are subject to PSD review if potential
emissions of any reguiated pollutant exceed 250 tons/year.
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As shown in Table 3-6, air emissions from the DBEC will exceed the 250 ton per year threshold for one
or more criteria pollutants. As such, PSD review is required for each poliutant emitted in excess of the
Significant Emission Rates listed in Table 62-212.400-2 F.A.C. and shown in Table 4-1.

Table 41 Project PTE {TPY) Criteria Pollutant Emissions Summary, Deerfield Beach Energy Center

Source Name NOy co VOC | SG, H.SO, | PM/pnio Pb
Combustion Turbine No. 1 2350 | 703 51 634 9.7 395 0.
Combustion Turbine No. 2 2350 | 703 51 63.4 9.7 395 0.01
Combustion Turbine No. 3 2350 | 703 51 63.4 9.7 395 0.01
Natural Gas Heater 2.3 2.1 14 013 0.23
Distillate Oil Storage 1.3
Cooling Towers for Inlet Chiller 0.66
Total (Tonslyear) 707.3 | 213.0 | 18.0 | 190.3 291 1194 | <041
PSD Major Source Threshold 250 250 250 250 250 250 250
PSD Significant Threshold 40 100 40 40 7 25115 0.6

The following requirements are encompassed by PSD review.

Compliance with any applicable emission limitation under the State Implementation Plan
(SIP);

Compliance with any applicable NSPS or NESHAPS;

Application of Best Available Control Technology (BACT), as defined by the PSD rules, to
emissions of NOx, CO, 802, and PM/PM10 from all significant sources at the facility;

A demonstration that the facility's potential emissions, and any emissions of regulated
pollutants resulting from directly related growth of a residential, commercial or industrial
nature, will neither cause nor contribute to a violation of the NAAQS or allowable PSD
increments;

An analysis of the impacts on local soils, vegetation and visibility resulting from emissions
from the facility and emissions from directly related growth of a residential, commercial, or
industrial nature;

An evaluation of impacts on Visibility and Air Quality Related Values (AQRVs) in PSD Class
| areas (if applicable); and

At the discretion of FDEP, pre-construction and/or pest-construction air quality monitoring
for NQ,, CO, SO,, and PM/PM,,.
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Potentially applicable SIP limitations, NSPS and NESHAPs requirements are discussed below. A
detailed BACT analysis is presented in Section 5. Contfributions to the NAAQS and PSD increments
are discussed in Section 6. Impacts on local soils, vegetation, and visibility are addressed in Section 7.

4.2 NSPS

The NSPS regulation that applies to combustion turbines is Subpart GG. This standard is applicable to
stationary gas turbine units that have a heat input of greater than 10 MMBtu/hr. Under Subpart GG,
units with a heat input at peak load greater than 100 MMBtu/hr and which supply more than one third
of their electric generating capacity to a utility distribution system shall not emit NO, in excess of:

STD = 0.0075(14.4/Y) + F

Where:
STD is the allowable NO, emission, percent volume (corrected to 15 percent oxygen dry basis)
Y is rated heat rate at peak load, kilojoules/watt hour

F is NO, emission allowance for fuel bound nitrogen, percent volume {for nitrogen content
greater than 0.25 percent weight, F is 0.005 percent volume)

Applying the heat rate to the proposed General Electric 7FA turbine results in an applicable NSPS for
NO, emissions of approximately 110 ppmv on a dry basis, corrected to 15 percent oxygen, when firing
natural gas. For distillate oil firing, the applicable NSPS limit is 102 ppm @ 15% oxygen. Both of
these emission limits are well above the levels proposed as BACT (see Section 5).

Subpart GG also regulates the discharge of SO; by requiring compliance with one of the following two
options:

s Limit SO, emissions to 0.015 percent or less by volume at 13 percent O, on a dry basis, or
+  Limit the sulfur content of the fuel to 0.8 percent by weight or less.
The proposed project will readily meet the NSPS for SO, as both the proposed natural gas

(2 grains/100 SCF) and distillate oil (<0.05 wt%) fuels wil! contain less than 0.8 percent sulfur content
by weight.

Subpart Kb applies to each storage vessel, with some specified exceptions, with a capacity greater
than or equal to 40 m?® that is used to store volatile organic liquids for which construction commenced
after July 23, 1984, Subpart Kb establishes storage vessel control equipment specifications, testing
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and associated procedures, and reporting and record keeping requirements. For this project, the
distillate oil storage vessels will be subject to Subpart Kb based upon their maximum storage capacity.
Due to the low vapor pressure of No. 2 distillate oil, these tanks will only be required to maintain
records of the dimensions and maximum capacity of the tanks. No control requirements will apply.

4.3 NESHAPS

There is currently no NESHAPs for stationary gas turbines, although this is a source category
scheduled for a determination of Maximum Achievable Control Technology (MACT) under 40 CFR Part
63. However, 40 CFR Part 63, Subpart B governs the construction or reconstruction of major sources
of Hazardous Air Pollutants (HAPs) for which a NESHAP has not been promulgated. The rule requires
new maijor sources of HAPs to install MACT for HAPs. MACT must be determined as a condition of
pre-construction approval. A major source of HAPs is any stationary source that has the potential to
ermit 10 tons/year or more of a single HAP or 25 tons/year of combined HAPs.

Table 4-2 summarizes the project PTE for non-criteria pollutants. The project is not a major HAP
source, and, therefore, 40 CFR Part 63 Subpart B does not apply.

Table 4-2 Project PTE Non-Criteria Pollutant Emissions Summary

HAP Emission Rate Maximum HAP Emission Rate

Emission Source Lbs/Hr tons/year Lbs/Hr tonslyear
Combustion Turbines™ 8.1 75 5.0 26
Fuel Heater'™ 2.5x107 0.04 2.3x10° 0.04
Total 8.1 7.6 50 26

(a) Formaldehyde is the single HAP that has the greatest contribution to the Total HAP Potential to Emit from the
combustion turbines.

{b) Hexane is the single HAP that has the greatest contribution to the Total HAP Potential to Emit from the fuel heater.

4.4 Acid Rain

The proposed facility meets the definition of "utifity unit* and will be an affected Phase |l unit under the
Acid Rain Deposition Control Program pursuant to Title IV of the Clean Air Act. Title IV requirements
for the proposed facility will be included in the Title V permit. Title IV requires that the facility hold
calendar-year allowances for each ton of SO, that is emitted and conduct emissions monitoring for
S0, and NO, pursuant to the requirements in 40 CFR Parts 72, 73, and 75.

4.5 CAA Operating Permit Program

FDEP administers the CAA Operating Permit Program under Rule 62-213 which has been approved
by EPA under 40 CFR Part 70. A new major source must submit a Title V operating permit application
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to FDEP within 180 days after commencing operation. The Title V application will incorporate
applicable emission limitations, monitoring, record keeping and reporting requirements from the PSD
construction permit.

46 State SIP Rules

In addition to the above regulations, the proposed facility is also subject to the Florida Air Pollution
Control Regulations codified in Chapters 62-204 through 62-297 of the Florida Administrative Code
(F.AC.). The F.A.C. rules that are potentially applicable to the proposed project are as follows:

»  General Pollutant Emission Limiting Standards

Rule 62-296.320 limits visible emissions from any activity not specifically addressed by
another Florida Regulation in Chapter 62-296. The general visible emission standard for
stacks limits opacity to 20%. Compliance with the visible emission standard must be done
in accordance with U.S. EPA Method 9. A companion rule limits visible emissions from
fugitive sources by requiring sources to take reasonable precautions to prevent such
emissions. Fugitive emissions may occur during construction of the facility. Wet
suppression or simifar techniques will be used to control emissions as necessary during
construction activities

+  General Construction Permitting Requirements

Rule 62-210.310 requires that an air construction permit be obtained prior to commencing
construction. The requirements for construction permits and approvals are contained in
Rules 62-4.030, 62-4.050, 62-4.210, and 62-210.300(1). This document includes the
general information required by the FDEP for a construction permit application.

+«  Stack Height Policy

Rule 62-210.550 specifies the stack height requirements and permissible dispersion
techniques for permitting air emission sources. The facility will comply with the provisions
of this regutation as presented in the air quality impact assessment (Section 6).

. Excess Emissions

Rule 62-210.700 provides allowances for excess emissions for emission units that may
occur during periods of startup, shutdown, malfunction, and load changes {non steady-state
operations). Excess emissions from the combustion turbines are expected to occur during
startup and shutdowns. The facility will apply best operational practices to minimize the
duration of excess emissions.

JPuns w7 \Proects 6792 140 200R all doc 4-5 January, 2001




ENSR.

INTERNATIONS L

e Annual Emissions Reporting

Rule 62-210.370 requires Title V sources to submit an annual operating report that provides
emissions information for the previous calendar year. Deerfield Beach Energy Center, LLC
will submit to the FDEP annual emissions reports by March 1 of the following year.
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5.0 CONTROL TECHNOLOGY EVALUATION

51 introduction

In accordance with PSD requirements, FDEP requires the application of Best Available Control
Technology (BACT) for the control of each regulated poliutant emitted in significant quantities from a
new major stationary source located in an attainment area for that pollutant. The proposed Deerfield
Beach Energy Center's combustion turbines must demonstrate the application of BACT for oxides of
nitrogen (NQy), carbon monoxide (CO), fine particulate (PMy), sulfur dioxide (SO;), and sulfuric acid
mist (H,SQ,).

51.1 Top-Down BACT Approach

The BACT requirements are intended to ensure that a proposed facility or major modification will
incorporate air pollution controt systems that reflect the latest demonstrated practical techniques for
each particular emission unit, and will not result in the exceedance of a National Ambient Air Quality
Standard (NAAQS), PSD Increment, or other standards imposed at the state level. The BACT
evaluation requires the documentation of performance levels achievable for each air poilution control
technology applicable to the Deerfield Beach Energy Center. ‘

EPA and FDEP recommend a "top-down" approach when evaluating available air poliution control
technologies. This approach to BACT involves determining the most stringent control technigque
available, known as the Lowest Achievable Emission Rate (LAER) for a similar or identical emission
source. If it can be shown that the LAER is technically, environmentally, or economically impractical
on a case-by-case basis for the proposed emission source, then the next most stringent level of control
is similarly evaluated. This process continues until a control technology and associated emission level
is determined that cannot be eliminated by any technical, environmental, or economic objections. The
top-down BACT evaluation process is described in U.S. EPA's draft document "New Source Review
Workshop Manual (U.S. EPA, October 1990). The five steps involved in a top-down BACT evaluation
are;

» Identify options with practical potential for control of the regulated pollutant under
evaluation;

e Eliminate technically infeasible or unavailable technology options;

e Rank the remaining control technologies by control effectiveness;

e Evaluate the most effective controls and document the results; if the top option is not
selected as BACT, evaluate the next most effective control option; and

J.\Pubs\ W N\Projects 5792 1401 200R \al doc 5-1 January, 2001



A

- Ea

.M’)'Eﬁ‘ﬂﬂ TrOMAL

e Select BACT, which will be the most effective practical option not rejected based on
prohibitive energy, environmental, or economic impacts.

ENSR employed the "top-down” approach in evaluating available pollution controls for the Deerfield
Beach Energy Center.

51.2 Cost Determination Methodology

Economic analyses of certain BACT alternatives were performed to compare capital and annual
control costs in terms of cost-effectiveness (i.e., dollars per ton of poliutant removed). Capital costs
inciude the initial cost of components intrinsic to the complete control system. High-temperature SCR,
for example, would include catalyst modules, transition piece, support frame, ammonia storage tanks,
ammonia dilution air and injection system, piping, flue gas attemperation system, provisions for
catalyst cleaning and removal, instrumentation, and installation costs. Annual operating costs consist
of the financial efficiency losses, parasitic loads, and revenue loss from operation of the control system
and include overhead, maintenance, fabor, raw materials, and utilities.

51.3 Capital Costs

The capital cost estimating technique used in this analysis is based on a factored method of
determining direct and indirect installation costs. This technique is a modified version of the "Lang
Method," whereby installation costs are expressed as a function of known equipment costs. This
method is consistent with the latest U.S. EPA guidance manual (OAQPS Control Cost Manual) on
estimating control technology costs (U.S. EPA, January 1996). The estimation factors used to
calculate total capital costs are shown in Table 5-1.

Purchased equipment costs represent the delivered cost of the control equipment, auxiliary equipment,
and instrumentation. Auxiliary equipment consists of all structurai, mechanical, and electrical
components required for continuous operation of the device. These may include such items as
reagent storage tanks, supply piping, turbine outlet transition piece, catalyst removal crane, spare parts
and catalyst, and air dilution system. Auxiliary equipment costs are taken as a straight percentage of
the basic equipment cost, the percentage based on the average requirements of typical systems and
their auxiliary equipment (U.S. EPA, January 1996). In this BACT evaluation, basic equipment costs
were obtained from data provided by qualified vendors (see Appendix C). Instrumentation, which is
usually not included in the basic equipment cost, is estimated at 10 percent of the basic equipment
cost.

Direct installation costs consist of the direct expenditures for materials and labor including site
preparation, foundations, structural steel, insulation erection, piping, electrical, painting, and enclosure.
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Table 5-1 Capital Cost Estimation Factors
ltem Basis
Direct Costs
Purchased Equipment Cost
Equipment cost + auxiliaries’ A
Instrumentation 010xA
Sales taxes 0.06x A
Freight 0.05xA
Total Purchased equipment cost, (PEC) B=121xA
Direct installation costs
Foundations and supports 0.08xB
Handling and erection 0.14xB
Electrical 004 xB
Piping 002xB
Insulation for ductwork 001xB
Painting 001xB
Total direct installation cost 0.30xB
Site Preparation, SP As Required
Buildings, Bldg As Required,
Total Direct Cost, DC 1.30B + SP + Bidg.
Indirect Costs (installation)
Engineering 0.10xB
Construction and field expenses 0.05xB
Contractor fees 0.10xB
Start-up 0.02xB
Performance test 0.0txB
Contingencies Varnable
Other? As Required
Interest during construction” DC xixn
Total Indirect Cost, IC 0.28B + Interest +
Contingencies
*Auxilliaries include ammonia tank, transition piece, crane, spare catalyst,
dilution air system, ete.
2Emergency Response Plan {ER), Spill Prevention Countermeasure and
Control (SPCC), Risk Management Plan (RMP), etc.
3Simple Interest During Construction, i = interest rate; n = interest period
Total Capital Investment {TCI) = DC +IC 1.58B+ SP + Bldg. +
Interest + Contingencies
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Indirect installation costs include engineering and supervision of contractors, construction and field
expenses, construction fees, contingencies, and additional permits and licensing costs.

Direct installation costs are expressed as a function of the purchased equipment cost, based on
average installation requirements of typical systems. Indirect installation costs are designated as a
percentage of the total direct cost (purchased equipment cost plus the direct installation cost) of the
system. Other indirect costs include equipment startup and performance testing, contingencies, and
working capital.

51.31 Annualized Costs

Annualized costs are comprised of direct and indirect operating costs. Direct costs include electricity
losses, labor, maintenance, replacement parts, raw materials, and utilities. Indirect operating costs
include overhead, taxes, insurance, general administration, contingencies, and capital charges.
Annualized cost factors used to estimate total annualized cost are listed in Table 5-2, and are
consistent with the EPA guidance on estimating control technotogy costs (U.S. EPA, January 1996).

Direct operating labor costs vary according to the system operating mode and operating time. Labor
supervision is estimated as 15 percent of operating labor. Maintenance costs are calculated as
3 percent of total direct cost (TDC). Replacement part costs, such as the cost to replace aged or failed
catalyst, have been inciuded where appropriate. Reagent and utility costs are based upon estimated
annual consumption and the unit costs are summarized in Table 5-2. The presence of a catalyst bed
would increase turbine back pressure resulting in heat rate (efficiency) losses fo the system. This is
reflected in the economic analysis as the value of lost power output and is based on turbine vendor
estimates. Based on the experience of other facilities contacted, the catalyst for a catalytic oxidation or
reduction technology is assumed in this analysis to require replacement every 3 years due to failure or
aging. The cost of replacement catalyst was provided by catalyst vendors which was then annualized
over 3 years.

With the exception of overhead and contingency, indirect operating costs are calculated as a
percentage of the total capital cost. The indirect capital costs are based on the capital recovery factor
(CRF), defined as:

Where “i” is the annual interest rate and “n” is the equipment economic life (years). An emission
control system's economic life is typically 10 to 20 years (U.S. EPA, January 1996). In this analysis, a
10-year equipment economic life (typical length of financing) was used. The average interest rate is
assumed to be 7 percent (U.S. EPA, January 1996). CRF is therefore calculated to be 0.142.
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Table 5-2 Annualized Cost Factors

Item Cost Factor Unit Cost
DIRECT ANNUAL COSTS, DC
Electricity
Heat rate loss due to pressure drop 0.1% output loss for every inch of delta P $0.10/kW-hr
Dilution air fan electricity Dilution air to prevent catalyst deterioration $0.10/kW-hr
Operating labor
SCR Labor Reqg. 0.5 hr/shift $30.00/hr
Supervisor 15% Operating Labor. NA
Ammonia Delivery Requirement 24 hriyr (3 deliveries per year)
Ammaonia Recordkeeping and Reporting 43 hriyr (1 week of reporting)
Catalyst Cleaning 80 hriyr (2 workers x 40 hriyr)
Maintenance
Catalyst Replacement Labor 8 warkers, 40 hr, every 3 years $30.00/hr
Catalyst System Maintenance Labor Req. 0.5 hr/shift $30.00/hr
Ammenia System Maintenance Labor Req. 1 hr/day, 365 day/yr $30.00/hr
Material 100% Maintenance Labor NA
Ammonia ammonia $315 per ton
Process Air 350 scfib NH3 $0.20 per thousand scf
Catalyst 100% replaced/3 years plus disposal
INDIRECT ANNUAL COSTS, IC
Overhead 60% labor + materiais
Administrative Charges 2% TCI
Property Taxes 1% TCI
Insurance 1% TCI
Capital Recovery CRF x TCI
Contingency for new technology NA 0-20% DC

Total Annual Cost (TAC) (3)

Total Pollutant Controlled (ton/yr)

Sum of Annual Costs

As Calculated

COST EFFECTIVENESS ($/ton)

TACHpy controlled
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51.3.2 Cost Effectiveness

The cost-effectiveness of an available control technology is based on the annualized cost of the
technology and its annual poliutant emission reduction. Cost-effectiveness is calculated by dividing the
annualized cost of the avaiiable control technology by the theoretical tons of poifutant that would be
removed by that control technology each year. The basis for determining the percent reduction of a
given techneclogy was based on comparing the uncontrolled emission rate with the achievable
emission rate based on information contained in issued permits, EPA literature and vendors of the
contro! equipment.

5.2 Previous BACT/LAER Determinations for Simple-Cycle Combustion Turbines

The proposed Deerfield Beach Energy Center is a “Simple-Cycle” electrical peaking facility. A Simple-
Cycle peaking project is fundamentally different than the more common “Combined-Cycle” base load
systems that represent the majority of listings in EPA's RACT/BACT/LAER Clearinghouse. The
differences in these twe types of power generation technology are reviewed in Sections 5.2.1 and
522

In a deregulated market for electricity, new generation capacity will be built only when there is a
sufficient customer demand for that capacity. The electric output of any new capacity must be sold
(and must therefore be priced competitively with existing capacity) in order to eamm a Return On
investment (ROI) commensurate with the financial risk of building the powerplant. A market need
exists in Florida for peak load power and, therefore, the Deerfield Beach Energy Center is being
developed to serve that specific peak power market.

5.21 Base Load Power (Combined-Cycle)

Regional power demand is variable from night to day, from hot summer days (which reflect air-
conditioning loads) to cold winter days, from workdays to weekends, etc. However,, there is a certain
constant level of electrical demand that is always present, referred to as “base load”. The nature of
generation capacity built to provide base load power is that it is designed to maximize annual operation
at a constant or “base” load at the lowest operating cost possible. Since fuel cost is the single biggest
component of the cost to produce power, competitive base load generators must be designed to
operate at the highest possible fuel efficiency and to produce their rated output continuously at
maximum availability. The Combined-Cycle plant meets these criteria.

A rotating combustion turbine, driving a generator via a connecting shaft represents a thermodynamic
cycle known as the Brayton Cycle; this arrangement is also referred to as “Simple-Cycle”. In a Simple-
Cycle turbine, air and products of combustion exiting the turbine are exhausted to the atmosphere at
temperatures of about 1,100°F, which represents a substantial energy loss.
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A boiler that produces steam which is then used to generate electricity in a steam turbine/generator is
referred to as the Rankine Cycle. In this thermodynamic cycle, energy lost as waste heat from a
surface condenser is typically rejected to cooling towers or a large body of ceoling water. Traditional
central utility powerplants are of this design. Condensation of steam with cooling water also
represents a substantial energy loss.

Each of these cycles is significantly limited in achievable “heat rate” (the amount of electricity that can
be generated per Btu of fuel input) because in each case substantial amounts of heat energy are
wasted. When a Brayton Cycle turbine is connected in series with a Rankine Cycle waste heat bailer,
a much lower heat rate (higher thermal efficiency) can be achieved. This is referred to as “Combined-
Cycle”. While a Combined-Cycle powerplant exhibits much higher initial capital cost, these costs can
be quickly recovered in greater fuel efficiency in a base load plant which operates around the clock at
near full capacity. The Combined-Cycle powerpiant therefore, by definition incorporates a waste heat
boiler or Heat Recovery Steam Generator (HRSG) and steam turbine generator. The HRSG recovers ’
waste heat exiting the turbine at about 1,100°F and exhausts at about 220°F. With an HRSG as a
component of the above-mentioned combined cycle, a temperature "window" exists which has allowed
catalytic pollution control technology to be widely applied to new Combined-Cycle powerplants. This
post combustion control technology is responsible for the very low (i.e. 2.5 — 3.5 ppm) NO, emission
rates reported for recent Combined-Cycle units in EPA’'s RACT/BACT/LAER Clearinghouse.

5.2.2 Peaking Power (Simple-Cycle)

Once base load demand is satisfied, a need still exists to supply additional power at certain times
when base load requirements are exceeded by the short term peak power demand. Average peak
power prices tend to be higher than for base load power. However, peaking units operate substantially
fewer hours per year than base load units. The economics of providing peak power favor lower initial
capital cost (there are fewer operating hours per year in which to earn back the capital investment)
and are less sensitive to optimization of heat rate. Most importantly, peak power must be able to come
on-and off-line very quickly and, in some cases is designed to "follow” electrical demand.

Simple-Cycle is the only combustion turbine configuration that meets this requirement. For example, a
common application of combustion turbine engines that do not empiloy an HRSG is for aircraft
applications. Helicopters and turbo-prop commuter aircraft utilize combustion turbine engines that
drive a mechanical propelier shaft. These engines are routinely shut down during boarding, started up
for taxiing and accelerated to full output during takeoff, all within a matter of minutes. Combined-Cycle
units, on the other hand require a cold start-up schedule, measured in hours, to be brought from
ambient temperature to full load. This is because the heat transfer surfaces and catalyst beds within
the HRSG are sensitive to “thermal shock™ Ceramics and steel that are heated too quickly are
subjected to uneven thermal expansion and will warp, crack andfor fail if not allowed sufficient time to
be brought to temperature more gradually. Start up schedules that are designed to protect back end
equipment typically involve several steps of “ramping” and “soaking.” This soaking time is required to
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protect the back-end equipment from failure due to thermal stress ilimits the feasibility of HRSG's and
catalysts for use in quick response peaking applications. On any given day, the demand for peak
power may only last three to four hours. By the time a Combined-Cycle unit has been warmed up to
full operating load, the market demand to produce the peak power may be over.

5.2.3 BACT Determinations for Simple-Cycle Combustion Turbines

When reviewing emission levels that have been permitted as BACT or LAER in EPA’s database, it is
important to distinguish between Simple-Cycle and Combined-Cycle source categories, although the
Clearinghouse listings are not always clearly categorized. It should alsc be noted that natural gas
pipeline compressor engines are mechanical compressor drive applications; while they do not employ
HRSG's, these sources are much smaller units (2-5 MW equivalent) and do not cycle on and off to
meet demand as quickly or as frequently as power generation peaking turbines do. Compressor
station turbines are not representative of a large scale peaking powerplant application.

A list of previous BACT/LAER determinations for all types of combustion turbines is presented in
Appendix C. These tables are compiled from EPA's RACT/BACT/LAER Clearinghouse and from
ENSR's database of combustion turbine projects. The RACT/BACT/LAER Clearinghouse keeps a
listing of RACT/BACT/LAER determinations by governmental agencies for many types of air emission
sources, and is available in hard copy or through a computerized database. While the
RACT/BACT/LAER Clearinghouse covers information from the past 10 to 12 years, only the more
recent decisions (1993-present) have been included here.

it shouid be noted that all listings in California represent LAER, even though they are often listed as
BACT (BACT and LAER in Califomnia are identical). LAER is 2 much more stringent requirement than
BACT, and involves application of control technology regardless of cost. This is not the case for the
proposed Deerfield Beach Energy Center peaking project. ENSR also reviewed the California Air
Pollution Control Officers Association (CAPCQA) on-line BACT Clearinghouse and found the only
LAER decisions listed after 1993 to be for the same facilities. ENSR also called regulators in Indiana,
California and several other states to determine levels of control which are being proposed or required
of the most recent projects. Finailly, ENSR contacted the turbine and catalyst manufacturers. Our
search identified several Simple Cycle projects not listed in EPA’'s BACT/RACT/LAER Clearinghouse
which have been permitted recently in California with lower emission limits and which employ add-on
control technology.

5.24 Combustion Turbine Fuel Use

As part of its application, the Deerfield Beach Energy Center is requesting flexibility regarding the
ability to burn 1,000 hours per year of oil. While the intention is to burn natural gas at every opportunity,
near term constraints on the Florida Gas Transmission ("FGT") pipeline may impede the ability to bumn
natural gas during periods of peak demand often associated with the summer season. In general, the
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FGT natural gas transmission line flows near its maximum pipeline capacity of 1.5 Bcf/day during the
summer season. In order to accommodate the demand for incremental generation within the state of
Florida, FGT plans to expand its pipeline capacity by approximately 600,000 MMbtu/day before the
summer of 2002. Additionally, FGT is in active discussions with potential shippers to perform another
expansion of its pipeline in 2003. The addition of this capacity should reduce periods of pipeline
constraint and will result in an increased availability of natural gas to the proposed site. The request for
oil buming flexibility is necessitated by near term FGT capacity constraints and is not due to deficient
gas supplies received by FGT. Moreover, operational guidelines dictate that natural gas be the primary
fuel source and that oil will be used as a backup fuel to the extent that transmission capacity
constraints on FGT pipeline preciude the delivery of natural gas to the site.

As the proposed facility is intended to provide peak power which will typically occur during periods
when natural gas demand will be high, the ability to operate using distillate oil as an aiternative fuel is
necessary to provide system reliability. The controt technology analysis has been performed assuming
the maximum amount of oil consumption, when determining potential emissions.

53 BACT for Nitrogen Oxides (NO,)
5.3.1 Formation

NOQ, is primarily formed in combustion processes in two ways: 1) the combination of elemental nitrogen
and oxygen in the combustion air within the high temperature environment of the combustor (thermal
NO,): and 2) the oxidation of nitrogen contained in the fuel (fuel NO,). Aithough natural gas contains
free nitrogen, it does not contain fuel bound nitrogen (EPA 1996); therefore, NO, emissions from
combustion turbines when burning natural gas originate as thermal NO,. The rate of formation of
thermal NO, is a function of residence time and free oxygen, and is exponential with peak flame
temperature. Liquid fuels such as No. 2 distillate contain significant ievels of fuel bound nitrogen. The
combustion of liquid fuels results in inherently higher emissions of NO, due to the combination of both
thermal NO, and fuel NO, which forms when fuel nitrogen is exposed to high flame temperatures in the
presence of free oxygen.

53.2 Front — End Control

"Front-end" NO, control techniques are aimed at controlling one or more of these vanables. The
primary front-end combustion controls for gas turbines include water or steam injection and dry low
NO, combustors. The addition of an inert diluent such as water or steam into the high temperature
region of the flame controls NO, formation by quenching peak flame temperature, which reduces
emissions of both thermal and fuel NO,. This technique can be operationally very hard on the turbine
and combustors due to vibration and flame instability. Recent advances in the state-of-the-art have
resulted in dry low NO, combustors for gas firing that limit peak flame temperature and excess oxygen
with lean, pre-mix flames, that can achieve equal or better NO, control without the addition of water or
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steam. Catalytic combustion is an emerging front-end technology for gas-only fired turbines using an
oxidation catalyst within the combustor to produce a lower temperature flame and hence, low NO,.
Catalytic combustion is potentially capable of reducing natural gas-fired turbine NO, emissions to
2-5 ppmv, but is not applicable to oil-fired or dual fuel applications. Catalytica, Inc. was the first
company to commercially develop catalytic combustion controls for certain (mostly smaller) turbine
engines and markets them under the name XONON™.  Catalytic combustion technology is not yet
commercially available for 170 MW F-Class turbines, and is not a technically feasible technology for
dual fuel operation. Therefore, XONON™ does not represent an available control option for the
Deerfield Beach Energy Center.

533 Back - End Control

Other control methods, known as "back-end” controls, remove NO, from the exhaust gas stream once
NO, has been formed. Selective Catalytic Reduction (SCR) using ammonia as a reagent represents
the state-of-the-art for back end gas turbine NO, removal from base load, combined cycle turbines.
Conventional SCR is not applicable to simple cycle turbines due to materials temperature limitations
which preclude its application in high temperature simple cycle turbine exhaust. A high temperature
SCR technology has recently been introduced for potential application to simple-cycle turbines but with
limited success to date. In particular, high temperature SCR has been applied at a few small peaking
turbines in California.

Selective catalytic reduction (SCR) is a process which invoives post-combustion removal of NO, from
the flue gas with a catalytic reactor. In the SCR process, ammonia injected into the turbine exhaust
gas reacts with nitrogen oxides and oxygen to form nitrogen and water. SCR converts nitrogen oxides
to nitrogen and water by the following reactions (Cho, 1994):

4NO + 4NH, +O; = 4N, + 6H,0 (1)
6NO + 4NH; > 5N + 6H0 @)
2NO, + 4NH; + O, > 3N, + 6H,0 (3)
6NO, + 8NH; > 7N, + 12H,0 @)
NO + NO; + 2NH; > 2N, + 3H,0 (5)

The reactions take place on the surface of a catalyst. The function of the catalyst is to effectively lower
the activation energy of the NO, decomposition reaction. Technical factors related to this technology
include increased turbine backpressure, exhaust temperature matenals limitations, thermal
shock/stress during rapid starts, catalyst masking/blinding, reported catalyst failure due to “crumbling”,
design of the NH; injection system, and high NH; slip. There are only four U.S. installations of this
technology on simple cycle peaking turbines (Booth, 1999), and none of these has a long-term history
of success. Three of these applications are on relatively small natural gas-only peaking turbines that
have limited hours of operation to date. While these units have reported some initial problems, U.S.
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EPA has indicated that they consider high temperature SCR to be “demonstrated in practice™ for
natural gas fired peaking turbines.

One of the high temperature SCR installations is the Puerto Rico Electric Power Authority (PREPA)
Cambalache Electric Generating Facility, located in Puerto Rico. This project consists of three (3) ABB
GT 11N1 combustion turbines operated in simple cycle mode, using distillate oil. The onginal permit
issued for these turbines required the use of SCR to achieve NO, emissions of 10 ppm, with a limit of
10 ppm on ammonia emissions. This plant has been operating since 1997 with very poor results for
the operation of the SCR system. This project has not been able to operate for any extended period of
time while staying within the NO, and NH; limits and has been issued a Notice of Violation by EPA for
exceedances of both NO, and NH.. Several attempts have been made to regenerate, or clean the
catalyst, with no significant improvement in the performance of the system. EPA has been working
with PREPA to solve the difficulties that have resulted from installation of hot SCR at the Cambalache
facility. In January of 2000, US EPA Region 2 issued a press release stating: “...on oil-fired turbines,
SCR cannot consistently achieve the expected reductions in nitrogen oxide emissions. As a result,
EPA is removing the SCR requirement...” (US EPA Region 2 Press Release, the complete press
release is included in Appendix C). '

As a result of this experience, Englehard is no longer offering this technology for oil-fired turbine
applications. The Deerfield Beach Energy Center is a dual fuel peaking project that must have the
fiexibility to bumn liguid fuel as backup to natural gas. High temperature SCR is not technically feasible
for oil fired combustion turbines, and has not been demonstrated in practice on dual fuel peaking
turbines. However, at the request of FDEP, a cost effectiveness calculation for high temperature SCR
has been performed for the proposed turbines, disregarding costs associated with a control technology
that would represent a first of a kind application. Also not included in this cost evaluation is the impact
of the catalyst on the operating strategies that would require an extended startup sequence to protect
the catalyst bed. The results of this analysis clearly indicate that high temperature SCR would not be
cost effective. As shown in Appendix C, high temperature SCR controlling NO, emissions to the LAER
levels of 3.5 ppmvd @ 15% O, while firing natural gas and 16 ppmvd @ 15% O while firing distillate
oil would cost over $15,000/ton of NO, removed. If the lost revenue to the fundamental changes in
operation were incorporated into this analysis, primarily resulting from extended startup duration, the
overal! cost effectiveness would exceed $20,000/on.

On August 4, 2000 US EPA issued draft combustion turbine BACT guidance for public review
(Appendix C). While this draft document is only being circulated for comment and does not represent
official EPA policy, it does contain useful information relative to the application of SCR to GE’s 9 ppm
DLN generation turbines. Note that the discussion by EPA identifies several negative collateral
environmental impacts associated with application of SCR to 9 ppm base load, combined cycle
turbines. These negative impacts are exacerbated for simple cycle peaking applications, as discussed
below:
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Peaking turbines start and stop quickly, and may only operate a few hours at a time. Until the SCR
catalyst reaches temperature, ammonia (NH,) may not be introduced (resulting in less relative NO,
control), or if it is introduced will result in elevated NH; slip. Since a significant portion of a peaking
turbines operation is spent warming up, following load (transient operation) and shutting down, high
temperature SCR would control less NO, and emit more slip when dispatched than a base load turbine
would.

To reduce NO, from 9 ppm to 3.5 ppm on units that will operate less than 3,500 hours per year will
result in much lower NO, reduction benefits than for EPA’s analysis of combined cycle units. It should
be noted that 3,500 hours represents an upper limit on operation for permitting, but in actual operation
peaking units may in fact be normally dispatched less than 1,000 hours per year.

Peaking turbines may be thought of as similar to emergency generators. When they are called upon to
operate, it is to fill a temporary shortfall in generation capability. SCR systems rob electrical output
(due to backpressure) precisely when that output is most needed (peak demand).

High temperature SCR is therefore, not technically feasible, would exhibit overriding negative collateral
environmental impacts, and in any event would not be cost effective for application to the dual fuel
Deerfield Beach Energy Center.

An emerging technology called SCONOx™. which aiso uses a back-end catalyst but operates without
ammonia, has shown promise during initial trials on a 23 MW turbine installation in California, and a
5 MW turbine in Massachusetts. SCONOx™ is an emerging technology that offers the promise of
reducing NO, concentrations to approximately 2-3.5 ppmv for smaller turbine applications. Despite this
promise, SCONOx™ is still very new and only operates effectively over a narrow 300°F to 500°F
temperature range. According to the ABB Alstom internet website, (SCONOx™ is marketed for
applications greater than 100MW by Alstom). SCONOx™ is not available for application to simple
cycle combustion turbines. The planned Deerfield Beach Energy Center turbines will have exhaust
temperatures of 1100 to 1200°F therefore, SCONO,(TM is not a technically feasible control option for
the proposed Deerfield Beach Energy Center.

Two other back-end catalytic reduction technologies, Selective Non-Catalytic Reduction (SNCR) and
Nonselective Catalytic Reduction (NSCR), have been used to control emissions from certain other
combustion process applications. However, both of these technologies have limitations that make
them inappropriate for application to combustion turbines. SNCR requires a flue gas exit temperature
in the range of 1300 to 2100°F, with an optimum operating temperature zone between 1600 and
1900°F (Fuel Tech, 1991). Simple-cycle combustion turbines have exhaust temperatures of
approximately 1100°F. Therefore, additional fuel combustion or a similar energy supply would be
needed to create exhaust temperatures compatible with SNCR operation. This temperature restriction
and related economic considerations make SNCR infeasible and inappropnate for the Deerfield Beach
Energy Center turbines. NSCR is only effective in controlling fuel-rich reciprocating engine emissions
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and requires the combustion gas to be nearly depleted of oxygen (<4% by volume} to operate properly.
Since combustion turbines operate with high levels of excess oxygen (typically 14 to 16% O, in the
exhaust), NSCR is infeasible and inappropriate for the Deerfield Beach Energy Center turbines.

The technologies that may represent effective controls for the proposed dual fuel peaking turbines are
ranked and evaluated in the following sections. It should be stressed that levels of control being
evaluated as BACT must be applicable to a dual fuel peaking power plant that will employ simple-cycle
turbines for limited annual hours of operation.

534 Gas Turbines - Ranking of Available Control Techniques

Emission levels and control technologies for all types of combustion turbines have been identified and
ranked for application to simple cycle dual fuel peaking turbines (see Table 5-3). Dry low NO, controls
(as described in EPA's draft turbine policy) represent the most stringent control technology for the
planned turbine installation. Environmental, technical, and economic analyses of various DLN
emissions levels are reviewed in the remaining BACT evaluation sections.

Table 5-3 Ranking of NO, Control Technologies for a Dual Fuel Simple-Cycle Peaking Turbine

Typical Control Typical Emission Technically Feasible on
Efficiency Range Level™ Dual Fuel Simple-Cycle
Controf Technology (% Removal} (ppmv) Gas Turbine
SCONOx™ 90-95 235 No
XONON™ flameless combustion 80-90 2-5 No
NSCR 30-70 9.25 No
SNCR 30-70 9-25 No
Conventional (low temperature} SCR 50-95 26 No
plus water injection or SCR plus low-
NO, combustor
High  Temperature SCR  plus 50-95 512 No
water/steam injection or advanced
low-NO, combustor
Dry low-NO, Combustor 30-70 9-25 (gas) Yes
Water/steam injection Combustor 30-70 25-42 (oil) Yes
¥ Values represent long-term emission rates.

A search of the U.S. EPA RACT/BACT/LAER Clearinghouse was completed to assist in the
identification of potential control alternatives. The RACT/BACT/LAER Clearinghouse has become out
of date due to the rapid pace of power projects being permitted due to dereguiation of the power
generation industry.

In order to determine the specific NO, emission levels being permitted for recent peaking turbine
projects, ENSR also reviewed an informal list of recent projects obtained from US EPA. The simple
cycle turbines subject to BACT in EPA's list are provided in Table 5-4. It can be seen from this list that

J {PUBSTWATProjects'5792140'200R all doc 513 January, 2001




INTERNATIONAL

many simple cycle turbines are being permitted with dry low NO, combustors in the range of 9-15
ppm. These emission levels are discussed in the following sections as candidates for BACT from the
Deerfield Beach Energy Center.

Table 54 US EPA National Simple Cycle PSD Turbine Projects

Permit #of | #of | Turbine Control | Avg.
Region | State | Date Facility Cts pB Model | Fuel {Mode | Hours | NO, Limit |Method| Time Comments

REGION 4| AL | Appiic. South 6 BIfCC(GE7FAorf NG {SCor| 8760 | 9or250r | DLNIf For NOx and CO: SC w/GE or
Under Eastemn SW S0F CC 3.5ppm |SC/SC SC wiSW501F or CC (esther)
review | Energy Corp. Rif CC

REGION 4] AL | appiic. Tenaska 3 3 GE 7FA { NG; | SC & | 8,760; | 15/42 ppm |DLNAVI
under | Alabama it {170 MW) | FO CC | 720 FQ | (SC); 4742 \
review | Generating ppm (CC) |SCRMWI

Station
REGION 4| FL | i0-92 | Polx Power 2 GE7FA | NG | 8C 5,130; 105ppm | DLN;
{TECO) (1865 MW) | FO 750 FO NG 42 ppm| Wi
FO
REGION 4| FL 11-99 Cleander 5 GE7FA | NG; | SC 3,390; | 9ppm NG:; | DLN;
Power {190 MW) | FO 1.000 FO{ 42 ppm FO Wi
REGION 4| FL | 10-99 Hardee 1 GE7EA | NG, | SC | 8760; ]19ppm NG, | DLN;
Power (75 MW} | FO 876 FQ |42 ppm FO wil
Partners
(TECO)
REGION 4| FL | 12-99 Reliant 3 GE7FA | NG, | SC | 3c00; | 1¢5ppm | DLN;
Energy {170 MW) | FO 2.000 FO[NG, 42 ppm| Wi
Qsceola FO
REGION 4| FL | 12-99 [Florida Power] 3 GE7EA | NG, | SC | 3,390; | 9ppm NG, [ DLN;
Corp., {87 MW) | FO 1.000 FO42ppm FO | Wi
Intercession
City
REGION 4 FL { 10-99 | Jacksonvile 3 GE 7FA | NG; | SC | 4.000; 10.5ppm | DLN;
Electric fHroMwW) | FO 80O FO |NG; 42 ppm| W
Authonty ~ FO
Brandy
Branch
REGION 4| FL 1.00 IPS Avon 3 GE7FA | NG: | SC | 3390, | 9ppm NG; | DLN;
Park - Shady 7o MW [ FO 1.000 FQ[ 42 ppm FO | Wi
Hills

REGION 4] FL draft Palmetto 3 SWS01F | NG | SC 3,750 15 ppm DLN
permit Power (180 MW}

REGION 4| FL | applic. Granite 3 (180 MW} | NG; | SC 3,000, [10.5/15/15/ | DLN 4 vendor options: GE 7FA/SW
under Power FO 500 FQ |25 ppm NG, 501F/SW 501D5A/ABB GT-24
review Partners 42 ppm FO

REGION4| FL draft IPS Avon 3 GE7FA | NG; | SC | 3.390; | 9ppm NG, [ DLN;
permit | Park Corp. — (7oMwWy | FO 1,000 FO| 42 ppm FO w1

DeSoto
Power
Project

REGION 4| FL | applic. {Florida Power| 2 GE7FA | NG, | SC | 3,390, 10.5ppm | DLN; HPM = High Power Mode
under & Light - (170 MW} | FO 500 FO (NG (15ppm| W (power augmentation)
review | Marin Power HPM); 42

Plant ppm FO

REGION4| GA | 12-98 Tenaska 6 GE7FA | NG, | SC | 3,066, [15ppm NG;} DLN;

Georgia (160 MW) | FO 720 FO |42ppm FO | WI
Partners, L P.
REGION 4] GA 6-99 |West Georgia 4 GE7FA | NG, | SC | 4,760, [12ppm NG| DLN;
Generating; (170 MW { FO 1,687 FO[(15 ppm 30-] WI
Thomaston day avg. for
peak finng)
42 pprn FO
REGION 4] GA | 10-99 |Heard County| 3 SwW NG | SC 4,000 15 ppm DLN
Power 501FD
{170 MW)
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Permit #of #of | Turbine Control| Avg.
Region | State | Date Facility CTs DB Model | Fuel |[Mode| Hours | NO, Limit |Method| Time Comments
REGION 4| GA | 8-99 Georgia 16 GE7EA | NG: | SC | 4,000, |12ppm NG| DLN;
Power, FeMwW) | FO 1,000 FO{(i5 ppm 30-| Wi
Jackson day avg. for
County peak firing) ;
42 ppm FO
REGION 4| KY | applic. | Duke Energy 8 GE7EA | NG | SC | 2,500 1219 ppm DLN; Ji-hr
under | - Marshall (BOMW) | FO 500 FO |[NG. 42 ppm| Wi
review Co. FO
REGION 4] FL |7-10-98 City of 1 SW 501G | NG sC 7.008; |23 ppm until| DLN or Power Augrmentation
Lakeland, (230 MW | FO | {later | 250F0Q | 5/2002, ¢ | SCR,
Mcintosh CGC) ppm after, | Wior
Power Plant 7.5ppmif | SCR
CC. NG; 42
ppm or t5
ppm FQ
REGION 4| MS | applic. | Duke Energy 8 GE7EA | NG; | SC | 2500, |12ppm NG| DLN;
under | Southaven {8oMW) | FO 500 FO [{(15ppm 3-| W
review hr avg.); 42
opm FO
REGION 4| MS | appiic. Warren 4 GE7EA | NG | SC 2.000 9 ppm DLN
under | Power LLC {80 M)
review
REGION 4| NC | 11.99 Carolina 7 GE7FA | NG; | SC 2,000, | 9ppm NG | DLN;
Power & (7oMw | FO 1,000 FO| at startup, wi
Light, 10.5 ppm
Richmond long-term;
Co. 42 ppm FO
REGION 4| NC [ 11.99 Carolina 5 GE7FA | NG; | SC | 2,000, | 9ppm NG | DLN;
Power & I70MW) | FO 1,000 FO| at startup, wi
Light, Rowan 10.5 ppm
Co. long-term;
42 ppm FO
REGION 4] NC 6-99 | Reckingham 5 SW501F | NG: 5C 3.000; |25ppm NG| OLN;
Power (156 MW} | FO 1,000 FO| until 4/01, wi
(Dynegy) 20 ppm until
4/02, 15
ppm after;
42 ppm FO
REGION 4| NC | applic. Butler- 2 GE7FA | NG; [SC&| 8760; | 9popm NG, | DLN;
under Wamer {t70 MW){ FO CC | S00FOQ |42ppmFO| WI
review | Generation
Plant
REGION 4| SC draft Santee 4 GE7FA | NG, |2CC,| 8760; | 9ppm NG; | DLN;
permit Cooper, {17TO0MW)] FO | 25C {1,000 FO|42ppmFO| WI
Rainey
Generating
Station
REGION4| SC | 12.99 | Broad River 3 GE7FA [ NG, | SC | 3,000, | 9ppm NG; | DLN;
Energy a7imw | Fo S00FO |42ppmFO| Wi
{SkyGen)
REGION 4| TN 7-99 TVA, 4 GE7EA | NG; | 8C see . |15 ppm NG;} DLN; 10% NG base mode. 10% NG
Johnsonville B5MWY | FO comment| 42 ppm FO' | WI? peaking, 10% FO base
Fossil Plant
REGION4| TN | 7.99 |TvA, Galatin| 4 GE7EA | NG, | SC see |15 ppm NG| DLN; 10% NG base mode, 10% NG
Fossil Plant 85MW) | FO comment| 42 ppm FO | W1? peaking. 10% FQ base
REGION4| TN | applic. | TVA Lagoon| 16 GE7EA { NG; | SC see |12ppm/127| DLN; [30:15 {10% NG base mode, 10% NG
under | Creek Plant {1omw| FO comment| TPY NG 42y W17 |day peaking, 10% FO base; 127 tpy
review ppm FO of NOx is based on a 9 ppm
REGIONS| IL |Dec-98|Peoples Gas.| 4 170MW | NG, | 8C 1,500 15 ppm DLN [1-hr  (BACT, cperatonal
McDonell ethan
Energy e
REGION 5| IL |Sep-99| Envon, Des 8 0 83 M NG SC 3,250 9112115 DLN |an/mo/ |BACT; Ox Cat rejected at
Plaines ppm hr $6800/t0n
Green Land
REGIONS5| IL |Jan-00 Enron, 8 0 83MW | NG | SC 3,300 9112115 DLN jan/mod |BACT, Ox Cat rejected at
Kendall New ppm hr $6700/0n
Century
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Permit #of | #of | Turbine Control| Avg.
Region | State | Date Facility CTs | DB Model | Fuel {Mode| Hours | NO. Limit [Method| Time Comments
REGIONS| L [Jan-0G| LS Power, 4 220MWV | NG, | SC 2,549 25115 DLN |1-br Synth Minor; minor until test
Nelson FO total, under 15 ppm
Project 2,000
each
REGIONS| IL | draft |DukeEnergy| 8 0 83MW | NG; | SC | 2000, |1Sppm NG| DLN | 1hr
perrmit FO 500FQ | {12 ppm). (ann);
42 ppm FC 1hr
REGION 5| IN Jul-89 | Vemmillion 8 o} GE7EA | NG | SC 2,500 12/15ppm | DLN jan BACT; Usage limit of 20,336
Generating (80MW) | FO NG; 42 ppm | and W} MMCF NG-12 consec months.
Station FO Also 2 Emergency Generators;
1 Emergency Diesel Fire Pump:
4 Diesel Storage Tanks, SCR
@ $19.309/ton (avg.). Ox Cat
@ 90% Control, rejected at
£8,9771on
REGION §| IN | applic DeSoto 8 GE7EA | NG | SC 2500 [15ppm NG| DLN [1 hr|BACT
under | Generating {80 MVW) (12 ppm}; {ann.);
review Station 42 ppm FO 1hr
REGION 5| MN draft Lakefeld & GE model | NG; } SC 7,300 | 9base 25 | DLN, |3-hr PSD; SCR rejected @
permit Junction PG7121E | FO peak, 42 FO| Wi %$11.500/0n; Ox Cat rejected at
A (92 MW) $3000/ton
REGION 5| OH | Jul-99 | Duke Energy B GE7EA | NG, | SC 2500 |15ppm (32| DLN |1 hr|BACT,; SCR rejected at
Madison LLC BoMwy | FO NG; 500 | ppm) NG; (ann.) [$19.000/ton; Ox Cat rejected at
FO 42 ppm FO $9000/0n
REGION 5| wi [Jan-99| RockGen 3 GE7FA | NG; | SC 3,800 | 1215ppm | DLN |24 BACT; SCR not chosen; cost
Energy (175 MW | FO Total, |NG: 42 ppm hriinst. {$23,018/ton; Ox Cat rejected at
800 FO FO 1hr  |$15 Kiton
REGION 5| Wi |Feb-99| Maniowoc 1 GE Frame| NG; | SC 2328 |77ppm NG| W |1-hr BACT
Public Utility 5(245 | FO Total | 77 ppm FO
MW)
REGION 5| w1 |Feb99| Southemn 2 GE7FA | NG, | SC 8,760 12115ppm | DLN |24 BACT; Cx Cat rejected at §14
Energy {180 MW) | FO Total, |NG: 42 ppm hringt, |KAon
899 FO FO 1hr
REGION S| Wi | Jul-89 | Wisconsin 1 GE 7TEA | NG; sC 4,000 | 9ppm NG; | DLN |hr, nat|BACT; SCR rejected at
Publc {102 MW} | FO Total, | 42 ppm FO gas, |$13.866/on, Ox Cat rejected at
Service 2,000 FO FO $6053/ton incremental cost
REGION 5] Wi draft Wisconsin 1 GE 7EA | NG; SC | 178,000 | 9opm NG DLN [24-hr, |BACT, SCR rejected at
permit Electric 85MW) | FO MWhrs, | (20 ppm 1-hr  |$10.257#ton; Ox Cat rejected at
2,000 wipower FO $5984/ton incremental cost
hrs, 100 | aug.). 42
hr power| ppm FO
aug
REGION 7] KS | draft Westem 3 2-100 | NG, | 8C 15 ppm NG;| DLN; NOx hmits are for > 70% load
permit | Resources MW.1- | FO 42ppm FO| W NSPS imits will apply at < 70 %
180 MW Load
REGIONT7| MO | 1-96 | Kansas City 1 (200MW) | NG | SC
Power &
Light -
Jackson
REGIONT| MO | dra AECE— 2 ooy | NG | sC 25ppm | DLN
permit | Nodaway
REGION 7| MO | applic. | Kansas City 2 {(7SMW) | NG | SC 9 ppm DLN
under Power &
review Light -
Jackson
REGION 7| MO | applic. | Duke Energy 8 GE7EA | NG, | SC | 2500, [12ppm NG| DLN;
under | - Audrain (BCMW) | FO 500 FC f(15ppm 1-{ WI
review hr avg.); 42
ppm FO
REGION 7| MCQ | applic. | Duke Energy B GE7EA | NG | SC 2,500 |12ppm (15| DLN
under | - Bollinger {80 MW) ppm 1-hr
review avg.)
REGION 7{ NE 7-98 Omaha 4 (25 MW, | NG, SC 25 ppm NG| Wil
Public Power FO 42 ppm FO
REGIONT| NE | 899 Lincoln ] (goMwW) | NG [ SC 25 ppm NG;| DLN;
Electric FO 42ppm FO | Wl
System
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Permit ftof | #of | Turbine Control| Avg.
Region | State| Date Facility CTs 0B Model | Fuel Mode | Hours | NO,Limit |Method| Time Comments
REGION 8| CO final {olorado 2 GE NG 5C 8.660 15 ppm DLN |1-hr did not tigger BACT for CO
4/99 Spnngs PG6541(B {both
Utilities/Mixon } CTs)
66 MW)
REGION 8| CO final Fuiton 2 SwW NG sC 8,780 15 ppm DLN  |1-hr
B/99  Cogeneration VB4.3A1
Manchief
(284 MWY)
REGION S| CO | applc. KN 4 GE NG SC b 25 ppm Wit project originally PSD
11/9% | Energy/Front LM&000 (proposed) application; State drafted syn
Range minor permit w/ operating hours
Energy restrictions in 7/99; EPA
Associates - commented to Stale concearmung
Ft. Lupton single source issue w/ adjacent
(1680 MW) PSCo facility; PSCo appealed
to US 10th circuit court -
currently
REGION Bl CO | applic. | Platte River 1 GE Frame| NG | SC 8,760 9 ppm DLN pan startup 5/2002; CO PTE
3100 Power 7EA below significance level so
Authonty/Ra didn't do BACT; charactenzed
whide (82 as peaking plant, but not
MW) restricted in operating hours
REGION 8| CO draft Public 1 1 GE NG |SC/C 8,760 |4 ppm {CC); [DLN+S |24-hr  [plan startup 6/2001,
permit | Service Co. PG724 C Sppm(SC)| CR
5/00 | of Colo./Ft. {FA) (CC).
St. Vrain Unit DLN
4 {242 M) (SC)
REGION 8| CO | applic. | Front Range 2 2 |GEFrame| NG |SC/C | 8780 | 9ppm/16 | DLN ptan to begin construcuon 1/0t,
11/99 Power 7 c ppm w/ DB operation 7/02; PSD mod to
Project/Ray exisbng Colo Springs
Nixon Sta., Utils/Mixon coal-fired power
Fountain, CO plant. rewising apphcation to net
{480 MW out of PSD for NOx using
reductions at coal-fired unit,
applicant calcutated PTE using
85% ca
REGION 8| SD | apphc. | Black Hills 2 GE NG { SC 8,760 25ppm DLN j24-hr |Characterized as peaking plant,
11/89 Power & LM6&000P {proposed) but not restnicted in operating
Light/tange o] hours.
CT Facitity
(80 MW)
REGION 8| WY | finatl Black Hills 2 GE NG | SC 8.760 25 ppm DLN |24-hr |Region provided written
300 Power & LM&0O0P comment disagreeing w/ NOx
Light/Niel 8] BACT determinabton;
Simpson Il characterized as peaking plant,
(80 MW) bur not restricted in operating
hours
REGION 8] WY final Two Elk 1 GE NG sC 8,760 25 ppm DLN {1-hr Facility is 250 MW coal-fired
2/98 | Generation LM3000 steam electric plus 33 MW NG
Partners (33 CT, characterized as peaking
MW turbine) plant, but not restncted in
cperating hours

The GE 7FA turbines proposed for the Deerfield Beach Energy Center will employ General Electric’s
state-of-the-art 9 ppm NO, Dry low-NO, (DLN) Combustion technology. EPA acknowledges that 9
ppm is the lowest Dry low- NO, emission level that has been demonstrated for any combined cycle,
base load turbine. Since add-on controls have previously been shown to be not technically feasible for
application to the proposed dual fuel fired simple cycle peakers (and would not be cost effective in any
case), the lowest emission rate continuously achievabie using Dry low- NO, combustors represents the
next candidate for BACT. The Deerfield Beach Energy Center will utilize the lowest emitting DLN
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turbine technology on the market today to achieve a NO, emission limit of 9 ppmvd @ 15% O, while
firing natural gas, which therefore represents Best Availahle Control Technology (BACT).

While most of the discussion has been dealing with achievable NO, emissions limits for natural gas
fired operation, Deerfield Beach Energy Center, LLC proposes a NO, emission limit of 42 pmvd @
15% O, achieved using water injection. Similar to other permits issued in Florida Deerfield Beach
Energy Center, LLC proposes that within 18 months after the initial compliance test, an engineeting
report will be prepared regarding the lowest NO, emission rate that can be consistently achieved while
fiing distillate cil. This lowest NO, emission rate would account for long-term performance
expectations and reasonable operating margins. Based on the results of this report, the NO, emission
limit for distillate oil fired operation could be lowered.

5.3.4.1 Summary of Gas Turbine NG, BACT

Deerfield Beach Energy Center, LLC proposes to implement NO, BACT through the application of
state-of-the-art GE 7FA turbines with 9 ppmvd @ 15% O, while firing natural gas, and 42 ppmvd @
15% O, while firing distillate cil.

5.3.5 Natural Gas Fuel Heater

Based on a review of the RACT/BACT/LAER Clearinghouse the top NO, control technology for heaters
which fire less than 20 MMBtu/hr is the use of Low-NO, burners. For a heater of this size, with limited
hours of operation add-on control technolegy would not be cost effective. Deerfieid Beach Energy
Center will install a natural gas fired fuel heater equipped with Low-NO, burner technology which will
achieve a NO, emission rate of less than 0.10 Ib/MMBtu which will result in annual NO, emissions of
less than 2.3 tons/year. It should also be noted that the natural gas fuel heater is incorporated into this
project to ensure that the natural gas fuel being used in the three combustion turbines is at the
appropriate temperature for effective operation of GE's advanced DLN system.

54 BACT for Carbon Monoxide
541 Formation

Carbon monoxide (CQ) is formed as a result of incomplete combustion of fuel. Control of CO is
accomplished by providing adequate fuel residence time and high temperature in the combustion zone
to ensure complete combustion. These control factors, however, also tend to result in increased
emissions of NO,. Conversely, a low NO, emission rate achieved through flame temperature control
{by water injection or aggressive dry lean pre-mix) tends to resuit in higher levels of CO emissions.
Thus, a compromise must be established whereby the flame temperature reduction is set to achieve
the lowest NO, emission rate possible while keeping CO emission rates at acceptable levels.
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5.4.2 Gas Turbines-Ranking of Available Control Techniques

CO emissions from gas turbines are a function of oxygen availability (excess air), flame temperature,
residence time at flame temperature, combustion zone design, and turbulence. Alternative Simple-
Cycle turbine CO control methods include exhaust gas cleanup methods such as high temperature
catalytic oxidation, and- front-end methods such as combustion control wherein CO formation is
suppressed within the combustors.

A review of EPA's RACT/BACT/LAER Clearinghouse (Appendix C) indicates several levels of CO
control which may be achieved for Simple-Cycle natural gas fired gas turbines. High temperature
oxidation catalyst (analogous to high temperature SCR) is a relatively new add-on control technology
that could be applied to Simple-Cycle peaking turbines. The Carson Energy project in California, a 64
MW peaker, uses this technology. As shown in Appendix C, the majority of projects in the
Clearinghouse reference combustion controls (burner design) as BACT for CO. Emission levels and
control technologies have been identified and ranked as follows:

e 2106 ppm; High-temperature CO oxidation catalyst

s« 10to50ppm: Good combustion practices

These levels of CO control are evaluated in terms of Best Available Control Technology in the following
sections.

5421 LAER: 2to 6 ppm CO with High-Temperature Catalytic Oxidation

The most stringent CO controt level available for Simple-Cycle gas turbines would be achieved with the
use of a high temperature (zeolite based) oxidation catalyst system, which can remove up to S0
percent of CO in the flue gas (Booth, 1998). According to the list of Simple-Cycle turbines in the
RACT/BACT/LAER Clearinghouse with limits for CO, none are listed with high-temperature oxidation
catalyst systems. Qur search identified one Simple-Cycle peaking project in California, and Englehard
offers the technology commercially. A high temperature CO oxidation catalyst is, therefore, concluded
to represent a technically feasible add-on control technology to control CO from natural gas fired,
Simple-Cycle turbines. This zeolite catalyst technology, however, exhibits many of the same start-up
responsiveness limitations and negative environmental impacts expressed previously for high
temperature SCR. The use of an oxidation catalyst would extend the startup period for the combustion
turbines, and increase back pressure on the turbine, which in both cases would contribute to increased
emissions of pollutants. Also the installation of an oxidation catalyst would contribute to increased
formation of SO4, which is a precursor for PMy and H,SO, formation.
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Technical Analysis

As with SCR catalyst technology for NO, control, oxidation catalyst systems seek to remove pollutants
from the turbine exhaust gas rather than limiting pollutant formation at the source. Unlike an SCR
catalyst system, which requires the use of ammonia as a reducing agent, oxidation catalyst technology
does not require the introduction of additional chemicals for the reaction to occur. Rather, the oxidation
of CO to CO; utilizes the excess air present in the turbine exhaust and the activation energy required
for the reaction to proceed is lowered in the presence of the catalyst. Technical factors relating to this
technology include turbine back pressure losses, unknown catalyst life due to masking or poisoning,
greater emissions and reduced market responsiveness due to extended start-ups, and potential
collateral increases in emissions of SOs, sulfuric acid mist and condensible PM,.

As with SCR, traditional CO catalytic oxidation reactors operate in a relatively narrow temperature
range. Optimum operating temperatures for these systems generally fall into the range of 700°F to
900°F. According to Englehard, high-temperature oxidation catalyst is rated up to 1,200°F, so a
dilution air system would not be required for the proposed General Electric 7 FA turbines.

Typical pressure iosses across an oxidation catalyst reactor are in the range of 1.5 to 3.0 inches of
water (Englehard, 1997). Pressure drops in this range correspond roughly to a 0.15 to 0.30 percent
loss in power output and fuel efficiency (General Electric, 1897), or approximately 0.1 percent loss in
power output for each 1.0 inch of water pressure loss.

All catalyst systems are subject to loss of activity over time. Since the catalyst itself is the most costly
part of the installation, the cost of catalyst replacement has been considered on an annualized basis.
Catalyst life may vary from the manufacturer's typical 3-year guarantee to a 5- to 6-year predicted life,
but no operating units were identified with more than about 3,500 hours. Periodic testing of catalyst
material is necessary to predict actual catalyst life for a given installation. The foliowing economic
analysis assumes that catalyst will be replaced every 3 years per vendor guarantee. This system
would also be expected to control as much as 40 percent of hydrocarbon (VOC) emissions.

Like high-temperature SCR, this technology has yet to be demonstrated-in-practice on Simple-Cycle
turbines in this size range. It is, however, a passive control technology (does not require NH; injection)
and can withstand higher turbine exhaust temperatures. 1t would however, limit the project's ability to
come on line quickly enough to meet peak power market demand.

Environmental Analysis

A CO catalyst will also oxidize other species within the turbine exhaust. For example, sulfur in natural
gas (fuel sulfur and mercaptans added as an odorant) is oxidized to gaseous SO, within the
combustor, but will be further oxidized to SO, across a high temperature catalyst (70% conversion is
assumed). SO; will be emitted and/or combined to form HxSO, (sulfuric acid mist) in the exhaust stack
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or downstream in the ambient air. These sulfates condense as additionat PM,, (and PMz5s). Thus, an
oxidation catalyst would reduce emissions of CO and VOC, but would increase emissions of PM;, and
PM;5s.

The negative environmental impacts associated with this technology are less than for high-temperature
SCR since no ammonia slip or ammonium salts are emitted. Collateral emissions due to efficiency
losses or forced outages would still result in negative regional environmental impacts.

Economic Analysis

A high-temperature CO oxidation catalyst cost effectiveness evaluation was performed for the
proposed Simple-Cycle General Electric 7FA turbines. Capital and annual costs associated with
installation of a high temperature CO oxidation catalyst system were obtained from Engelhard, the
vendor of high-temperature oxidation catalyst systems. Based on the quote from Engelhard (see
Appendix C), the purchased equipment cost for each turbine is estimated at $1,484,700. Capital costs
include the catalytic reactor, support structure, turbine transition piece, dilution air fan and flow
straightener, spare parts and catalyst charge, freight, engineering and design, and installation. As
shown in Table 5-5, when adding direct installation costs and indirect costs, the total capital cost (per
turbine) is estimated at $2,390,300. Catalyst replacement is treated separately in this analysis as an
operating cost. Annual operating costs, also summarized in Table 5-5, include operating labor (0.5
hour/shift), routine inspection and maintenance, spent catalyst replacement, and lost cycle efficiency
due to increased back pressure. Annualized catalyst replacement cost was calculated based on a
3-year life.

Table 3-2 presents a worst-case CO emission estimate for the proposed project of 240 tons per year
(70.3 tons per year per turbine). This estimate is based on 2,500 hours per year per turbine on natural
gas at 50°F and 100 percent load and 1,000 hours per year per turbine on distillate oil at 50 °F and 100
percent load, which serves as a conservative estimate of the maximum annual emissions for the
proposed turbines. The amount of CO removed annually by the oxidation catalyst would be 71.6 tons
per turbine, based on estimated removal efficiency of 90 percent. The total annualized cost of oxidation
catalyst for this case is estimated at $832,600, resulting in an overall cost-effectiveness of about
$13,200 per ton of CO removed which is a prohibitive figure for non-LAER control of CO.

Another cost that has been removed from this analysis at the request of FL DEP is the lost revenue
from this facility due to extended startup periods caused by the addition of an oxidation catalyst to the
system. As the proposed turbines are intended to provide peak demand power, the ability to respond
quickly to system demands is paramount to effective operation. Any operational constraints that
restrict the ability of the proposed turbines to respond to these demands would result in lost revenues
for the plant operators. The addition of an oxidation catalyst that is sensitive to sudden changes in
temperature would require the plant operators to lengthen the startup sequence of the proposed
turbines. A change of this type could potentially result in lost revenues in excess of $1,300,000 per
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Table 5-5 High Temperature Oxidation Catalyst (Carbon Monoxide) General Electric, Simple-Cycle,

Model 7 FA
Facility Input Data
. . S hem, G . e Svalwe -t I

Operating Schedule Assumed 8 hours per shift
Total Hours per year 3,500

Natural Gas Firing (Normal Operation} 2,500

Custillate Cal Firing (Normmal Cperation) 1,000
Source(s) Controlled’ One Power Block, 175 MW
CO From Normal Naturat Gas Operation {tb/hir) 29.6
CO From Distillate Cil Operation (Ib/hr) £6.6
CO From Source(s) (ipy) 70.3
Site Specific Enclosure (Building) Cost NA
Site Specific Electricity Value ($/kWh) .10
Site Spectfic Matural Gas Cost {$/MMB1tu) NA
Site Specitfic Operating Labor Cost ($/hr) 30
Site Specific Maint. Labor Cost {$/hr) 30

1C0

Capital Costs'

emissions are based on data at 100% load and intake air chilled to maximum of 50°F.

. Tr o dMem . .- T Valbes o - Basis @ .
Direct Costs
1.) Purchased Equipment Cost
a.) Equipment cost + auxiliaries $1,227,000 Scaled Engelhard quote + auxiliaries, A
b.} nstrumentation $122,700 010xA
c.) Sales taxes $61.400 003 xA
d.) Freight 373,600 D0ExA
Total Purchased equipment cost, (PEC) $1,484,700 B=121xA
2.} Direct installation costs
a.) Foundations and supports $118,800 0.08xB
b.) Handling and erection $207,900 0.i4xB
¢.) Electrical $59,400 004xB
d.} Piping $29 700 0.02xB
e.) insulation for ductwork $14 800 0.01xB
f.) Painting $14,800 001xB
Total direct installation cost $445 400 0.30xB
3.) Site preparation, SP NA NA
4.) Buitdings, Bldg NA NA
Total Direct Cost, DC $1.830,100 1.30B + 5P + Bldg
lindirect Costs (installation)
5.) Engineenng $148,500 0.10xB
6.) Construction and field expenses $74,200 0.05xB
7.) Contractor fees $148,500 0.1Cx8
8) Start-up $29,700 0.02x8
9.) Performance test $14.800 0.01xB
10.) Contingencies $44.50Q 0.03xB
Total Indirect Cost, IC $460,200 0.288
Total Capital Investment (TCl) = DC + IC $2,350,300 1.58B + SP + Bldg
1 See Appendix C, Tables C-1 and C-1A
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Table 5-5 High Temperature Oxidation Catalyst {Carbon Monoxide) General Electric, Simple-Cycle, Model 7 FA

{Continued)
Annual Costs
e i RV S | __ . Basis _- 37 Source
1) Electricity
Press. Drop {in. W.C.) 22 Pressure drop - catalyst bed Vendor
Power Qutput of Turbine (kW) 175,000
Power Loss Due to Pressure Drop (%) 0.23% 0 105% for every 1° pressure drop Vendor
Power Loss Due to Pressure Drop (kW) 404
Unit Cost {$/kwh) $0.10 Estimated Market Value Estmate
Cost of Heat Rate Lass ($/yr) $141,490
Fan for Ambient Air Cooling {kW) 751 Estimated from Cooling Air Requirements
Energy Required for Fan {kWh} 262.500
Unit Cost {($/kW-hr) $0.10 Estimated Market Value Estimate
Cost of Cooling Fan Power ($) $26.250
Total Electricity Cost ($) $167,740
2] Operating Labor
Requirement (hriyr) 21875 1/2 hrishift, 3,500 hours per year CAQPS
Unit Cost ($/hr) 53000 Facility Data Estimate
Cost {$iyn) $6.560
3) Supervisory Labor
Cost {(S4yr) $980 15% Operating Labor OAQPS
4) Maintenance
Labor Req. (h/shdft) 218.75 1/2 hour per shift QAQPS
Unit Cost ($hr) $30.00 Facility Data Estimale
Labor Cost {$4y1) $6.563
Material Cost ($/yr) $6,560 100% of Maintenance Labor QAQPS
Total Cost ($/y1) $13.120
7} Catalyst Replacement
Catalyst Cost (%) $680,000 Catalyst moduiles Vendor
Catalyst Disposal Cost {$) $50.000 Disposa! of catalyst modules Estimate
Sales Tax (§) $34.000 5% sales tax in Indiana Estimate
Catalyst Life (yrs) 3 n QAQFS
interest Rate (%) 7 i
CRF 0.38 Amortization of Catatyst QAQPS
Annual Cost ($4yr) $291,120 (VotumeXUnit Cost{CRF}
9} Indirect Annual Costs
QOverhead $12,400 60% of D&M Costs QAQFPS
Administration 547 800 2% of Totat Capital Investment OAQPS
Property Tax $23.900 1% of Total Capital Investment OAQPS
Insurance $23,900 1% of Totat Capital Investment DAQFS
Capital Recovery $245,100 10 yr life; 7% interest {-cat. cosl) 0AQPS
Total Indirect ($/yr) $353,100
Total Annualized Cost {$fyr) $832,600
Total CO Controlled {tpy) 63.3
Cost Effectiveness ($/ton) $13,200
Additional Cost of Extended Startup sequence.
Power Loss Due to Extended Startups {KW-hr) 13.125,000] Extended startup tme due 1o ¢atalyst bed Estimate
LCost of Extra Stantups ($/yr) $1,312.500 $0 10/kWh
Total Annualized Cost ($4ym) $2,145,100
Total CO Controlled (tpy) 63.3
Cost Effectiveness ($/ton) $33,900
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year. |If this cost is incorporated into the cost-effectiveness calculation the cost of instaling an
oxidation catalyst would exceed $30,000/on.

5422 Next Best Level of Control — 10 to 50 ppm with Combustion Control

The next best level of control is the General Electric 7FA combustors optimized CO emission rate of 9
ppmvd while firing natural gas and 20 ppmvd while firing distillate oil. This level of control is available,
will not cause negative operational or environmental impacts, is cost effective, and represents BACT.

Summary

The use of a high temperature oxidation catalyst to control emissions of CO would result in collateral
increases in PM.; (and PM,:) NO,, S0, and CO, emissions, is not cost effective, and does not
represent BACT for the Deerfield Beach Energy Center. Further, it would also lengthen peaking start-
up times and limit the responsiveness of the project in its ability to address the peak power market.
The next best level of control, 9 ppmvd while firing natural gas and 20 ppmvd while firing distillate oil
using combustion control, is concluded to represent BACT for this facility.

543 Natural Gas Fuel Heater

The natural gas fuel heater will employ good combustion control for CO which has been determined to
represent BACT for this source type. No add on control would be considered cost effective for control
of CO emissions from this source.

55 BACT for Particulate Matter and Trace Metals
§.5.1 Formation

Particulate (PM) emissions from natural gas and distillate oil combustion sources consist of inert
contaminants in the fuel, sulfates from fuel sulfur or mercaptans used as odorants, dust drawn in from
the ambient air, particulates of carbon and hydrocarbons resulling from incomplete combustion, and
condensibles, including sulfates and nitrates. Units firing fuels with low ash content and high
combustion efficiency exhibit correspondingly low particulate emissions. Trace metals that may be
emitted from natural gas combustion are discussed in this section because they form a portion of
particulate emissions. Lead and mercury, which are regulated in Florida's SIP reguiations, may be a
metal constituent of distillate fuel oils. However, neither lead nor mercury are estimated to emit more
than the significant emission rates established in 40 CFR 52.21.
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55.2 Gas Turbines

When the New Source Performance Standard for Stationary Gas Turbines (40 CFR 60 Subpart GG)
was promulgated in 1979, the EPA recognized that "particulate emissions from stationary gas turbines
are minimal,” and noted that particulate control devices are not typically installed on gas turbines and
that the cost of installing a particulate control device is prohibitive (U.S. EPA, September 1977).
Performance standards for particulate control of stationary gas turbines were, therefore, not proposed
or promulgated.

The most stringent particulate control method demonstrated for gas turbines or diesel engines is the
use of low ash fuel (such as natural gas or low sulfur transportation diesel} and the avoidance of
catalytic technologies such as SCR when not required for LAER. No particuiate matter or mercury-
specific add-on control technologies are listed in the RACT/BACT/LAER Clearinghouse listings for
Simple Cycle combustion turbines as shown in Appendix C. Proper combustion control and the firing
of fuels with negligible or zero ash content (natural gas and 0.05% sulfur transportation diesel) is the
predominant control method listed.

Add on controls, such as electrostatic precipitators (ESPs} or baghouses, have never been applied fo
commercial gas fired turbines. The use of ESPs or baghouse filters is technically infeasible, and does
not represent an available control technology.

The use of negligible or zero ash fuels such as natural gas and low sulfur diesel, and good combustion
control is concluded to represent BACT for PM control for the proposed Simple-Cycle peaking turbines
and diesel engine. BACT for PM, precludes the selection of high-temperature SCR for NO, control as
NH3 slip at 10 ppm could result in additicnal PM,, (and PMy, precursor) emissions.

55.3 Natural Gas Fuel Heater

The most stringent particulate control method demonstrated for, natural gas fired heaters is the use of
low ash fuel (such as natural gas). Proper combustion control and the firing of fuels with negligible or
zero ash content is the predominant control method listed in the RACT/BACT/LAER Clearinghouse for
similar sources. Add-on controis, such as ESPs or baghouses, have never been applied to small
natural gas fired heaters. The use of ESPs and baghouse filters is considered technically infeasible,
and does not represent an available control technology.

56 BACT for Sulfur Dioxide and Sulfuric Acid Mist
5.6.1 Formation

Sulfur dioxide (SO,) is exclusively formed through the oxidation of suifur present in the fuel. The
emission rate is a function of the sulfur content of the fuel, since virtually all fuel sulfur is converted to
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S0,. Another by-product of sulfur oxidation is when sulfur trioxide (SO;) combines with water to form
sulfuric acid (H.SO,). As a condensable gas, the sulfuric acid will appear in mist form in the stack if the
temperatures are sufficiently iow for condensation to occur. Since the stack exhaust will be in the
1050°F — 1250°F range, and the boiling point of sulfuric acid is less than 650°F, suifuric acid mist will
not form in the stack.

5.6.2 Gas Turbines and Fuel Gas Heater

The proposed simple cycle gas turbines will fire pipeline-quality natural gas and low sulfur
transportation grade distillate fuel, the natural gas fuel heater wilt fire pipeline-guality natural gas only.
Pipeline grade natural gas typically averages between 1-10 grains of suifur per hundred standard cubic
feet gas. A review of EPA RACT/BACT/LAER Clearinghouse information shows low sulfur fuel as the
only available SO, control method selected as BACT in previous determinations for gas turbines. This
indicates that the firing of pipeline quality natural gas and low sulfur transportation grade distillate fuel
is the most stringent SO, control methodology that has been demonstrated in practice for any
combustion turbine. Therefore, this evaluation concludes that that firing of pipeline quality natural gas
and low sulfur transportation grade distillate fuel in the proposed Simple-Cycle peaking turbines and
pipeline quality naturai gas in the proposed fuel gas heater is BACT for SO..

If BACT were to be appliéd to H,S0,, which would preclude the use of an oxidation catalyst or SCR as
the catalysts would further oxidize SO, to SO, which is a precursor of H;SO,. We should also state
that H,SO, would not be directly emitted from the turbine stack as the stack temperatures are too high.
We should state that even though H,SO, would not be emitted directly the test method used for
sampling SO; if used could cause the formation of H,SO, when the sample is cooled.

57 Summary and Conclusions

A summary of technologies determined to represent BACT for the DBEC project is are presented in
Table 5-6. Expected total emissions are summarized in Section 3 which are estimated based on 100%
load for 3,500 hours per year including up to 1,000 hours per year of distiliate oil operation and
application of BACT as determined in this analysis.

S \PubsYIwWaTProeats 6792 140200 al soc 5-26 January, 2001



INTERNATIONAL

Table 5-6 Summary of Selected BACTs

Pollutant Gas Turbines
NO, Dry Low NO, Combustors with Natural Gas (9 ppmvd,
15% O,, 24 hour average),
Water injection with Distillate Oil
(42 ppmvd, 15% O,)
CcO Good combustion control
(9 ppmvd with Natural Gas, 20 ppmvd with Distiliate Oil)
PM Good combustion control; low ash, low sulfur fuel
S0, Low sulfur fuel; natural gas
(2 grains S/ 100 scf gas)
distillate oil (0.05 wt% 3)
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6.0 AMBIENT AIR QUALITY IMPACT ANALYSIS

6.1 Overview of Analysis Methodology

The PSD rules require an analysis of the impact of the proposed facility on ambient concentrations of
pollutants emitted in significant quantities, for which there is a National Ambient Air Quality Standard or
PSD Increment. For the proposed facility, this includes NO,, CQ, SO;, and PM,,. Although the project
is not subject to PSD review for lead, the air quality standards analysis included a compliance
assessment of this pollutant.

The ambient concentrations of PSD pollutants resulting from allowable emissions from the proposed
facility are predicted using an approved U.S. EPA atmospheric dispersion model in accordance with
U.S. EPA’s “Guideline on Air Quality Models” (U.S. EPA, 1999). The atmospheric dispersion of
emissions is simulated for a record of representative sequential hourly meteorologicat conditions over
a historical five-year period. Ground-level concentrations at various averaging periods depending on
the pollutant are predicted for a grid of ground-level modei “receptors™ surrounding the proposed
facility. The following sections detail the specific aspects of the ambient air quality impact analysis.

6.2 Model Selection

The selection of an appropriate dispersion model must take into consideration the physical geometry of
the sources, the local dispersion environment, and terrain characteristics. These factors, which
formulate the basis for choosing one or more of the models recommended in the U.S. EPA modeling
guidelines for both screening and refined modeling, are discussed below.

6.2.1 Physical Source Geometry

The sources of PSD pollutants from the proposed facility consist of high velocity, high temperature
exhausts from stacks connected to the combustion turbines. This requires the use of a model capable
of simulating the dispersion of buoyant releases from elevated point sources. The U.S. EPA modeling
guidelines require the evaluation of the potential for physical structures to affect the dispersion of
emissions from elevated point sources. The exhaust from stacks that are located within specified
distances of buildings, and whose physical heights are below specified levels, may be subject to
“aerodynamic building downwash” under certain meteocrological conditions. If this is the case, a model
capable of simulating this effect must be employed.

The analysis used to evaluate the potential for building downwash is referred to as a physical “Good
Engineering Practice” (GEP) stack height analysis. Stacks with heights below physical GEP are
considered to be subject to building downwash. In the absence of structural effects, U.S. EPA has
established a “default” GEP height of 213 feet. Any portion of a stack above the maximum of the
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physical or default GEP height cannot be used in the dispersion modeling analysis for purposes of
comparison to U.S EPA’s ambient impact criteria.

Each of the three combustion turbines at the proposed facility will have its own stack. A GEP stack
helght analysis was performed for the proposed project configuration in accordance with U.S. EPA’s
guidelines (U.S. EPA, 1985). Per the guidelines, the physical GEP height, Hgep, is determined from
the dimensions of all buildings which are within the region of influence using the following equation:

Hy=H+ 1.5L
where:

H = height of the structure within 5L of the stack which maximizes Hy, and
L = lesser dimension (height or projected width}) of the structure.

For a squat structure, i.e., height less than projected width, the formula reduces to:
Hy=2.5H

In the absence of influencing structures, a “default” GEP stack height is credited up to 65 meters (213
feet). The locations and dimensions of the various structures at the proposed facility relative to the
exhaust stacks are depicted in Figure 6-1. An analysis of the potential for building downwash is
presented below.

The significant structures of the proposed facility will include the turbine enclosures, turbine air intake
structures, control room/electrical room/administration building, water storage tanks, and fuel storage
tanks. U.S. EPA’s Building Profile Input Processor (BPIP), as implemented in Lakes-Environmental
BPIP View software, was used to determine the GEP stack height and to develop building input data
for the modeling analysis. The output of the BPIP analysis is provided in Appendix D. A summary of
the GEP analysis and the controlling building is provided in Table 6-1. The table lists the physical GEP
stack height calculated for each influencing structure. Based on the BPIP analysis, the GEP stack
height for the turbine stacks is 135 feet. Since the proposed height of the combustion turbine stacks is
80 feet, building downwash affects must be simulated in the dispersion modeling analysis. Also, since
the stacks are less than the default GEP height of 213 feet, their full height can be considered in the
modeling.
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Figure B-1 Location of Turbine Stacks Relative to Structures Included in the GEP Analysis
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Table 6-1 Summary of GEP Analysis (Units in Feet)
Turbine
Stack(s)
Potentially
GEP Distance Effected By
Formula to Turbine Downwash
Structure Height | Length | Width | MPW? | Height sL® | Stack™ YesMo
Turbine Air Intake"’ 54 45 36 57 135 270 112 Yes
Turbine Enclosure 45 49 23 54 113 225 62 Yes
Exhaust Duct " 27 62 26 67 67.5 135 0 Yes
Control/Admin Building 45 110 45 119 1125 225 315 No
Demineralized Water 48 59 59 59 120 240 180 Yes
Tank
{1) One associated with each turbine {see Figure 6-1).
{2) Maximum projected width.
(3) 5 times the lessor of the MPW or height is the maximum influence region.
(4) Closest distance relative to all turbine stacks.

6.2.2 Dispersion Environment

The selection and application of the model requires characterization of the local (within 3 km)
dispersion environment as either urban or rural, based on a U.S. EPA-recommended procedure that
characterizes an area by prevalent land use. This land use approach classifies an area according to
12 land use types. In this scheme, areas of industrial, commercial, and compact residential land use
are designated urban. According to U.S. EPA modeling guidelines, if more than 50 percent of an area
within a three-kilometer radius of the proposed facility is classified as rural, then rural dispersion
coefficients are to be used in the dispersion modeling analysis.

For this analysis, the 1:24,000 scale United States Geological Survey (USGS) topographic maps for
West Dixie Bend was obtained. Visual observation of the land use depicted on these maps clearly
indicates that the region within 3 km is predominately rurat.

6.2.3 Terrain Considerations

The U.S. EPA modeling guidelines reqUire that the differences in terrain elevations, between the stack
base and each location (receptor) at which air quality impacts are predicted, be considered in the
modeling analyses. There are three types of terrain:

+« simple terrain — locations where the terrain elevation is at or below the exhaust height of the
stacks to be modeled;

+ intermediate terrain — locations where the terrain is between the height of the stack and the
modeled exhaust “plume” centeriine (this varies as a function of plume rise, which in turn,
varies as a function of meteorological condition);

» complex terrain — locations where the terrain is above the plume centerline.
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Based on a review of USGS topographical maps, the area throughout the modeling domain is
generally flat. The dispersion modet must therefore be capable of simuiating impacts on simple terrain
only.

Based on a review of the factors discussed above, the ISCST3-Version 00101 dispersion model was
selected for use in the modeling analysis.

6.3 Model Application

The ISCST3 model was used to calculate concentrations at simple receptor locations. The model was
applied using the ISCSTS3 regulatory default option, in accordance with the U.S. EPA Guidelines.

6.3.1 Meteorological Data

The ISCST3 model requires a sequential hourly record of dispersion meteorology representative of the
region within which the proposed source is located. |n the absence of site-specific measurements, the
EPA Guidelines recommend the use of data from nearby National Weather Service (NWS) stations,
provided they are representative. For this analysis a five-year sequential meteorological data set was
used consisting of surface observations and concurrent mixing height data from the NWS station at
West Palm Beach Intemational airport from 1987 through 1991. The West Palm Beach data are the
closest representative data available and were recommended by the DEP for use in this application.
The DEP provided the data in the processed format required for input to ISCST3.

6.3.2 Model Receptor Grid

A cartesian receptor grid was generated for use in the ISCST3 moedeling. The grid consisted of
densely spaced receptors at 100 meters apart starting at and extending to 3000 meters from the
fenceline. Beyond 3000 meters, a spacing of 500 meters was used out to five kilometers from the
facility. From six to ten kilometers, a spacing of 1000 meters was used. Between ten and twenty
kilometers, a spacing of 2000 meters was used. Additional receptors were placed approximately every
50 meters along the property fence-line for increased resolution of impacts. As recommended by DEP,
terrain elevations were not used for the receptors given that the terrain in the study area is generally
flat. The extent of this grid was sufficient to capture maximum impacts.

Figure 6-2 shows the near-field receptors (out to three kilometers) including the near-field portion of the
cartesian grid and fence-line receptors. The full cartesian receptor grid cut to twenty kilometers is
shown in Figure 6-3.
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Figure 6-2 Near-Field Receptor Locations
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6.3.3 Physical Source and Emissions Data

The air dispersion modeling analysis was conducted with emission rates and flue gas exhaust
characteristics (flow rate and temperature) that are expected to represent the worst-case parameters
among the range of possible values for the GE turbine model under consideration. Because turbine
emission rates and flue gas characteristics for a given turbine load vary as a function of ambient
temperature and fuel use, data were derived for four ambient temperatures for each proposed fuel at
each of the three operating load scenarios (100%, 75% and 50%). The temperatures selected were:

¢  30°F, an extreme lower boundary
s 42°F,
s  50°F, the effective inlet air temperature when the chillers are operating

¢  91°F, a representative upper boundary

A summary of the exhaust data and emission rates for the PSD regulated pollutants for each fuel at
each temperature and the three operating loads is provided in Table 6-2 for the GE 7FA turbines.
Detailed calculations of the emissions parameters are presented in Appendix B.

In order to conservatively calculate ground-level concentrations, a composite “worst-case” set of
emissions parameters was developed for each proposed fuel for input to the modeling. For each
operating [oad, the highest pollutant-specific emission rate, the lowest exhaust temperature and the
lowest exhaust flow rate were selected. Table 6-3 summarizes the worst-case emissions parameters
for the two fuels at three operating loads.

Wind-direction-specific dimensions of the structures potentially causing building downwash of the
turbine stacks were derived using the U.S. EPA BPIP processor. The BPIP inputs to the ISCST3
model are provided in Appendix D.

6.4 Ambient Impact Criteria
The U.S. EPA has established specific ambient impact criteria against which to evaluate the impact of

a proposed new source. These are listed in Table 64 for the poliutants considered in this analysis. A
description of each of the criteria and the relevance to the PSD application is described below.
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Table 6-2 Combustion Turbine Performance Data for Natural Gas and Distillate Fuel Qil Operation

100 % Load — Natural Gas

Parameter Values
Ambient Temperature {°F) 91 50 42 30
Stack Height (F1.) 80 80 80 80
Stack Diameter (Ft.) 18.0 18.0 18.0 18.0
Exit Temperature {°F) 1149 1109 1100 1087
Exit Velocity (Ft./sec) 150.4 160.6 162.0 164.0
Poliutant Emissions NOx 535 996 604 61.6
Per co 26.5 296 301 309
Combustion SO, 85 10.6 10.7 10.9
Turbine (ib/hr) PMio 18.0 18.0 18.0 18.0

75 % Load — Natural Gas

Parameter Values
Ambient Temperature {°F) 9 50 42 30
Stack Height (Ft.) 80 80 80 80
Stack Diameter (Ft.) 18.0 18.0 18.0 18.0
Exit Temperature (°F) 1180 1147 1142 1134
Exit Velocity (Ft./sec) 1258 1308 1315 1327
Pollutant Emissions NOx 435 475 481 49.0
Per co 218 235 23.8 24.3
Combustion SO, 7.8 85 86 88
Turbine (Ib/hr) PMso 18.0 18.0 18.0 18.0

50 % Load — Natural Gas

Parameter Values
Ambient Temperature {°F) 91 50 42 30
Stack Height {Ft.) 80 80 80 80
Stack Diameter (Ft.) 18.0 18.0 18.0 18.0
Exit Temperature (°F) 1200 1194 1189 1182
Exit Velocity (Ft./sec) 106.9 111.3 111.8 112.4
Pollutant Emissions NOx 344 377 381 38.7
Per co 18.4 195 197 20.0
Combustion S0; 6.2 6.8 6.9 7.0
Turbine (Ib/hr) PMho 18.0 18.0 18.0 18.0
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100 % Load —Distillate Fuel Oil

Table 6-2 Combustion Turbine Performance Data for Natural Gas and Distillate Fuel Oil Operation (continued)

Parameter Values
Ambient Temperature (°F) 91 50 42 30
Stack Height (Ft.) 80 80 80 80
Stack Diameter (Ft.) 18.0 - 18.0 18.0 18.0
Exit Temperature (°F) 1138 1088 1079 1065
Exit Velocity (Ft./sec) 154.4 165.0 166.5 168.6
NO, 2896 321.0 3255 3321
Pollutant Emissions cO 595 66.6 67.8 696
Per SO, 90.3 100.2 1016 10386
Combustion
Turbine (/i) PMip 34.0 340 340 34.0
Lead 0.03 0.03 0.03 0.03
75 % Load —Distillate Fuel Qil
Parameter Values
Ambient Temperature (°F) 3| 50 42 30
Stack Height (Ft.) 80 80 80 80
Stack Diameter (Ft.) 18.0 18.0 18.0 18.0
Exit Temperature {°F) 1186 1153 1148 1142
Exit Velocity (Ft./sec) 1283 133.0 134.0 135.5
NO, 2327 254.0 2579 2632
Pollutant Emissions cO 50.7 56.8 575 58.5
Per S0, 733 80.0 813 829
Combustion
Turbine (Ib/hr) PMig 34.0 34.0 340 340
Lead 0.02 0.02 0.02 0.02
50 % Load —Distillate Fuel il
Parameter Values
Ambient Temperature (°F) 91 50 42 30
Stack Height (Ft.) 80 80 80 80
Stack Diameter (Ft.) 18.0 18.0 18.0 18.0
Exit Temperature (°F) 1200 1200 1200 1193
Exit Velocity (Ft./sec) 109.0 112.5 112.9 1134
NOy 181.9 199.2 2015 2046
Poliutant Emissions cO 78.3 66.5 64.6 676
Per SO, 57.9 63.4 64.2 65.1
Combustion
Turbine (Ib/hr) PMig 34.0 34.0 4.0 340
Lead 0.02 0.02 0.02 0.02
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Table 6-3 Worst-Case Turbine Stack Data for Dispersion Modeling
Natural Gas Operation
Parameter Value
Load (%) 100 75 50
Stack Height (Ft.) 80 B0 80
Stack Diameter (Ft.} 18 18 18
Exit Temperature (°F) 1087 1134 1182
Exit Velocity (Ft./sec) 150.4 125.8 1069
Pollutant NO, 61.6 49.0 38.7
Emissions Per cCO 30.9 243 20.0
Combustion S0, 10.9 8.8 70
Turbine (Ib/hr) PM1o 18.0 18.0 18.0
No. 2 Fuel Operation
Parameter Value
Load (%) 100 75 50
Stack Height (Ft.) 80 80 80
Stack Diameter (Ft.) 18 18 18
Exit Temperature (°F) 1065 1142 1193
Exit Velocity (Ft./sec) 154.4 128.3 109.0
NO, 332.1 263.2 204.6
Pollutant Co 69.6 585 78.3
E?r:::?;t‘;:er so2 103.6 82.9 65.1
Turbine (Ib/hr) PM1o 34.0 34.0 340
Lead 0.028 0.023 0.018
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Table 6-4 Ambient Impact Criteria'
Maximum
NAAQS Allowable | PSD Significant PSD Class Il PSD Class |
Averaging PSD Class Il Monitoring Significant Significant
Pollutant Period Primary | Secondary | Increments Concentration Impact Levels Impact Levels

NGO, Annual 100 100 25 14 1 0.1
CO 1-hour 40,000 NA NA NA 2,000 NA
8-hour 10,000 NA NA 575 500 NA
PMg 24-hour 150 150 30 10 5 0.3
Annual 50 50 17 NA 1 0.2
50; 3-hour NA 1300 512 NA 25 1.0
24-hour 365 NA 91 13 5 0.2
Annual 8¢ NA 20 NA 1 0.1
Lead Quarter 1.5 1.5 NA NA NA NA

' All values in ug/m’. Annual averages are the maximum over all receptors. Short-termn averages are the highest of the second-
highest concentration over all receptors.
NA = Not Applicable

National Ambient Air Quality Standards (NAAQS)

National Ambient Air Quality Standards (NAAQS) are set by U.S. EPA, based on specific health and
welfare effects criteria. Hence the term “criteria” pollutants. Ambient air refers to the air to which the
general public is exposed, not the air inside buildings or in workplaces. The combined impacts of all
existing sources cannot exceed the NAAQS. The primary NAAQS are established to protect the
health of sensitive individuals. The secondary NAAQS are established to protect the general welfare
of the public-at-large from adverse impacts on air quality related values such as visibility.

Allowable PSD Increments

The PSD increments are maximum allowable incremental increases in the ambient concentrations of
the criteria pollutants in NAAQS attainment areas. The net combined impacts of all emissions
increases and decreases from all sources occurring after a specified baseline date cannot exceed the
PSD increments. The PSD Class Il increments apply to most areas of the country, including most of
Florida with the exception of the designated PSD Class | areas. PSD Class | areas are National Parks
and Widemess Areas designated by U.S. EPA for special protection, including tighter PSD
increments. The nearest PSD Class | area to the proposed facility is the Everglades National Park
focated about 60 kilometers to the southwest. New sources are presumed to have an insignificant
impact on a PSD Class | area if maximum modeled impacts are less than the levels shown in
Table 6-4. Since long range transport modeling invoiving the use of the CALPUFF dispersion model is
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required for the Class | impact assessment, a separate analysis is being completed for this
assessment in coordination with the National Park Service Air Quality Division. The results of the PSD
Class | area assessment will be submitted as a supplement to this permit application.

PSD Significant Monitering Concentrations

PSD applicants can be granted a discretionary waiver from PSD pre-construction air quality monitoring
requirements if the modeled impacts of the new source are below these concentrations.

PSD Significant Impact Levels

As can be seen from the concentrations representing these levels, the Significant Impact Levels (SILs)
are small fractions of the NAAQS and PSD increments. The U.S. EPA guidelines require these levels
to be used to determine the extent of the area surrounding a proposed source within which the source
could significantly add to ambient air quality concentrations. For proposed sources whose impacts are
above these levels, an analysis of the combined impacts of the proposed source with other existing
sources is required. f a proposed source’s impacts are below these levels it is considered to be
unable to either cause or contribute to violations of the NAAQS, PSD Class Il, or Class | increments.
Therefore, a cumuiative impact assessment is not required.

6.5 Results of Ambient Air Quality Impact Analysis

The emissions from the turbine stacks (3} were modeled with ISCST3 to estimate the maximum
concentrations for the criteria pollutants including NO,, PM/PM,,, SO,, CO, and lead for each year of
meteorological data. Note that the modeling of annual impacts reflects limited operation of the
combustion turbines (3500 hours/year/turbine including up to 1000 hoursfyearfturbine of distillate fuel
oil usage).

Class |l Area Receptors

Tables 6-5 and 6-6 provide summaries of the ISCST3 modeling results for NO,, PM/PM,o, SO,, CO,
and lead for the Class I} cartesian grid and fence-line receptors for natural gas and oil firing,
respectively. The maximum air concentrations over the five years modeled and corresponding
receptor locations are listed for each turbine load case (100%, 75% and 50%). The modeling results
for all years of modeling are provided in Appendix E. Note that in Table 8-5 (results for natural gas),
the maximum annual concentrations are based on a maximum of 3500 hours/year of natural gas firing
(i.e., the results have been scaled by a factor of 3500/8760). Similarly, in Table 6-8 (results for oil), the
maximurn annual concentrations are based on a maximum of 1000 hourstyear of oil firing (i.e., the
results have been scatled by a factor of 1000/8760).
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Table 6-5 ISCST3 Modeling Results for Natural Gas
100% Load
Maximum Receptor Location
Averaging Concentration
Pollutant Period (ng/m®)* UTM East (m) UTM North {m)
NOx Annual 0.015 574074 2912940
PM-10 24-hour 0.149 567074 2917540
Annual 0.005 574074 2912540
S0: 3-hour 0.369 588074 2891940
24-hour 0.090 567074 2917940
Annual 0.003 574074 2912940
Co 1-hour 2.716 583574 2908540
8-hour 0.620 565074 2903940
* Annual concentrations based on a maximum of 3500 hours/year of natural gas use.
75% Load
Maximum Receptor Location
Averaging Concentration
Pollutant Period (ng/m*)* UTM East (m) UTM North (m)
NOx Arnual 0.015 574074 2912540
PM-10 24-hour 0.171 567074 2917940
Annual 0.005 574074 2912540
S0, -3-hour 0.353 583474 2808440
24-hour 0.083 567074 2917940
Annual 0.0C3 574074 2912940
CcOo 1-hour 2.921 583474 2908440
8-hour 0.563 565074 2903940
* Annual concentrations based on a maximum of 3500 hoursfyear of natural gas use.
50% Load
Maximum Receptor Location
Averaging Concentration
Pollutant Period {(ng/m’y* UTM East (m) UTM North (m)
NOx Annual 0.014 574074 2912940
PM-10 24-hour 0.194 573074 2913940
Annual 0.006 574074 2912940
S0, 3-hour 0.372 583474 2908440
24-hour 0.076 573074 2913540
Annual 0.002 574074 2912940
cOo 1-hour 319 583474 2908440
8-hour 0.526 585074 29035940
* Annua! concentrations based on a maximum of 3500 hours/year of natural gas use.
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Table 6-6 1SCST3 Modeling Results for Distillate Oil
100% Load
Maximum Receptor Location
Averaging Concentration
Pollutant Period (ng/m’y UTM East (m) UTM North (m)
NOx Annual 0.023 574074 2912940
FPM-10 24-hour 0277 567074 2917940
Annual 0.002 574074 2912840
50: 3-hour 3.439 589074 2891840
24-hour 0.844 567074 2917940
Annual 0.007 574074 2912940
Cco 1-hour 5939 583574 2908540
8-hour 1373 565074 2903940
Lead 24-hour 2.28E-04 567074 2917940
* Annual concentrations based on a maximum of 1000 hours/year of oil use.
75% Load
Maximum Receptor Location
Averaging Concentration
Pollutant Period {ug/m)* UTM East (m) UTM North {m)
NOx Annual 0.022 574074 2912840
PM-10 24-hour 0.317 567074 2917940
Annual 0.003 574074 2912940
50; 3-hour 3213 589074 2891940
24-hour 0.772 567074 2917940
Annual 0.007 574074 2912940
coO 1-hour 6.765 583574 2908540
8-hour 1.331 565074 2903940
Lead 24-hour 2.61E-04 567074 2917940
* Annual concentrations based on a maximum of 1000 hours/year of oil use.
50% Load
Maximum Receptor Location
Averaging Concentration
Poliutant Period (ug/m’)* UTM East (m) UTM North {m)
NOx Annual 0.020 574074 2912940
PM-10 24-hour 0.359 573074 2513940
Annual 0.003 574074 2912940
S0; 3-hour 3.337 583474 2908440
24-hour 0.688 573074 2913840
Annual 0.006 574074 2912940
CO 1-hour 12.041 583474 2908440
8-hour 2.020 565074 2903940
Lead 24-hour 2.96E-04 573074 2913840
* Annual concentrations based on a maximum of 1000 hours/year of oil use.
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A comparison of the overall maximum pollutant impacts with the Class Il Significant Impact Levels is
presented in Table 6-7. For each poliutant and averaging period, the table lists the maximum
predicted concentration for all fuels, years of meteorology, and worst-case turbine operating load. All
of the modeled concentrations are below the SiLs. Based on these results it can be concluded that the
proposed facility will neither cause nor contribute to a violation of the NAAQS or PSD Class I
increments. |t is also pointed out that these impacts are below the relevant PSD significant monitoring
concentrations as well. Thus, the facility is eligible for a waiver from pre-construction monitoring.

Table 6-7 Comparison of Maximum ISCST3 Concentrations to Class Il Significant Impact Levels

Maximum
Averaging Concentr:?ion .
Pollutant Period (ug/m”) SIL {ug/m”)
NOy Annual 0.034 1
PM-10 24-hour 0.359 5
Annual 0.008 1
50, 3-hour 3.439 25
24-hour 0.844 5
Annual 0.008 1
CcoO 1-hour 12.041 2,000
8-hour 2.020 500
Lead™* Quarterly 2.86E-04 1.5
* Annual concentrations based on a worst-case composite of maximum natural gas
concentration scaled by 2500 hours/year plus maximum oil concentration scaled by
1000 hours/year.
** Lead concentration is conservatively represented by the maximum 24-hour value.
There is no SIL for Lead. The lead concentration is compared to the NAAQS.

6.6 Broward County Air Modeling Requirement

The Broward County Code Sec. 27-175 and 27-176(c)(2)b prohibits major sources from allowing
emissions of criteria pollutants in quantities that would reduce by more than one half the margin
between the existing ambient concentrations and the applicable NAAQS. This section provides the
modeling analysis to demonstrate compliance with this local requirement.

The Broward County Department of Planning and Environmental Protection (DPEP) was contacted to
obtain air monitoring data to establish a baseline of existing ambient concentrations in Broward
County. The DPEP provided 1999 ambient monitoring data from sites operated by the Broward
County Air Quality Division. These data consisted of eight monitoring sites for PM;q, one for SO,, one
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for NO;, three for ozone and five for CO. To be conservative, ENSR selected the highest measured
concentrations for each averaging period from among all the sites for use in this analysis.

Table 6-8 shows that the DBEC will consume substantially less than one-half of the margin between
the maximum baseline concentration and the NAAQS. In fact, the project impact is less than one
percent of this margin for all criteria pollutants modeled.

Table 6-8 Compliance Demonstration for Broward County Code Section 27.176(c)(2)b)

Y Maximum
[NAAQS- | Predicted Impact
Averaging | Baseline Conc." NAAQS | Baseline] of Facility
Pollutant |  Period (ng/m’) Site No. | (ug/m®) | (ug/im’) {ugim’)
PMq 24 br 38 3 150 56 04
Annual 18 28,29 50 16 0.01
S0, 3-hr 272 28 1300 514 34
24-hr 47 28 365 159 0.8
Annual 9 28 80 35.5 0.01
NO; Annual 20 3 100 40 0.05
CcO 1-hr 10,877 18 40,000 14,563 12.0
8-hr 6,298 28 10,000 1,851 2.0
‘;’Highest measured concentration in 1999 from Broward Co. Air Quality Division Monitoring
tations

Although ambient ozone data is available and was provided by the county, the above table did not
provide a comparison for ozone for several reasons. Qzone is a regional phenomenon and it's not
feasible to model the impact of a single source on resultant ambient ozone levels. Typically, such
analyses are resource intensive, and are conducted as multi-source regional studies. Further, utilizing
the EPA Urban Airshed Model (UAM) for ozone requires various databases that are not yet available
for southeast Florida. '

However, for the purpose of addressing the Broward County requirement, the potential for the DBEC to
impact regional ozone levels can be addressed in a reasonable, yet simplistic way. Ozone is a
secondary pollutant formed primarily from photochemical reactions involving the precursors NOx,
VOCs and CO, that are emitted from a variety of sources distributed throughout the airshed. Therefore,
ozone concentrations will be materially affected only if there is a substantial change in the emissions
burden throughout the airshed. Thus, if one were to compare the project's estimated emissions of
these precursors to the countywide total, a rough estimate could be made of the resultant increase in
ozone levels. Although the change in ozone can be highly non-linear in response to changes in ozone
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emissions, there is simply no easy way to quantitatively address this issue, short of an actual multi-
source regional study.

Table 6-9 illustrates that the maximum percent increase of ozone precursors associated with the
DBEC is 1.09 percent. The highest second high ozone concentration measured in 1999 in Broward
was 0.084 ppm. The halfway point between this measurement and the standard of 0.12 ppm is 0.102
ppm, an increase of 21.4 percent above current levels. Although the change in ozone can be highly
nonlinear in response to changes in precursor emissions, it is extremely unlikely that such a small
increase (approximately one percent) in precursor emissions could result in such a magnitude of
increase (>20 percent) in ozone levels.

Tabie 6-9 Czone Compliance Demonstration for Broward County Code Section 27.176(c){2){b)

Broward County 1997 Ozone Precursor Emission Inventory
NO, (tons/year) VOC {tons/year) CO (tons/year)
Total 1997 Emissions in Broward 63,916 124,733 343,772
Proposed DBEC Emissions Compared to Total Emissions Inventoried in Broward County In 1997
Source Type NOy (tons/year) VOC (tons/year) CO (tonslyear)
Deerfield Beach Energy Center {DBEC) 326 18 165.1
3 natural gas fired turbines - O hrs oil
Percent of Total DBEC Emissions in 0.51 0.03 0.05
Broward County - 0 hrs oil
Deerfield Beach Energy Center (DBEC) 705 15.3 2109
Worst Case 2500 hours gas - 1000 hours oil
Percent of Total DBEC Emissions in 1.09 0.01 0.06
Broward County - 1000 hrs oil
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7.0 ADDITIONAL IMPACTS

The preceding sections of this permit application have focused on demonstrating the proposed action
will incorporate Best Available Control Technology and will not have a significant impact on air quality.
Beyond consideration of these basic air quality concerns, PSD regulations require a review of some of
the more subtle effects a project may induce. The following section discusses the potential impacts
which may result from the proposed project with respect to the following:

*  Vegetation and Soils
s  Associated Growth

o PSD Class | Area Impacts — Air Quality Increments, Regional Haze, and Deposition
71 Vegetation and Soils

The project lies in an area of primarily agricultural use. No significant off-site impacts are expected
from the proposed action. Therefore, the potential for adverse impacts to either soils or vegetation is
minimal. The following discussion reviews the project's potential to impact its surroundings, based on
the facility's PTE and the model-predictions of maximum ground level concentrations of SO,, NO, and
CO, the PSD-applicable pollutants of concern for potential impact to soils and vegetation.

The criteria for evaluating impacts on soils and vegetation is taken from U.S. EPA's A Screening
Procedure for the Impacts of Air Pollution Sources on Plants, Soils and Animals (U.S. EPA 1980).
Table 7-1 lists the U.S. EPA suggested criteria for the gasecus poliutants emitted directly from the
proposed facility and the predicted facility impacts. These criteria are established for sensitive
vegetation and crops exposed to the effects of the gaseous pollutants through direct exposure.
Adverse impacts on soil systems result more readily from the secondary effects of these pollutants'
impacts on the stability of the soil system. These impacts could include increased soil temperature
and moisture stress and/or increased runoff and erosion resulting from damage to vegetative cover.
Thus, the Table 7-1 criteria have been applied to the proposed facility to evaluate impacts on both soils
and vegetation. As shown in Table 7-1, the results clearly indicate that no adverse impacts will occur
to sensitive vegetation, crops, or soil systems as a result of operation of the proposed facility.
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Table 7-1 Comparison to U.S. EPA Criteria for Gaseous Pollutant Impacts on Natural Vegetation

and Crops
Minimum Impact Level for Maximum Impact of
Affects On Sensitive Plants Proposed Facility
Pollutant Averaging Time* (ug/m®) (Hg/m?)
S0, 1 hour 917 10.01
3 hours 786 344
Annual 18 0.009
NO, 4 hours 3760 11.02
8 hours 3760 6.55
1 month 564 271
Annual 94 0.034
CO 1 week 1,800,000 0.83
* 24-hour average used to conservatively represent 1-week and 1-month average impacts and 3-hour
average used to conservatively represent 4-hour average impact.

7.2 Associated Growth

The proposed project will employ approximately 200 personnel during the construction phase. The
project will employ approximately 10 personnel on a permanent basis. It is a goal of the project to hire
from the local community when possible. There shouid be no substantial increase in community
growth, or need for additional infrastructure. It is not anticipated that the proposed action will result in
an increase in secondary emissions associated with non-project related activities. Therefore, in
accordance with PSD guidelines, the analysis of ambient air quality impacts need consider only
emissions from the facility itself.

7.3 Class | Area Impact Analysis

The nearest PSD Class | area to the proposed facility is the Everglades National Park located about 60
kilometers to the southwest. Given that the Class | area is greater than 50 kilometers from the
proposed facility, long range transport modeling involving the use of the CALPUFF dispersion model is
required for the Class | impact assessment. The analysis will evaluate the potential impact of the
proposed facility emissions in terms of air quality, regional haze, and deposition (sulfur and nitrogen).
A separate analysis is being completed for this assessment in coordination with the National Park
Service Air Quality Division. The results of the PSD Class | area assessment will be submitted as a
supplement to this permit application.
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Department of
Environmental Protection

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:
Deerfield Beach Energy Center, LLC

2. Site Name:
Deerfield Beach Energy Center

3. Facility Identification Number: { ] Unknown

4. Facility Location:

Street Address or Other Locator: West of intersection of '"N. Powerline Rd" and "NW
48th St and east of the Florida Turnpike City: Deerfield Beach  County: Broward Zip
Code: 33069

5. Relocatable Facility? 6. Existing Permitted Facility?
[ 1 Yes [V] No [ ]Yes {v] No

Application Contact

1. Name and Title of Application Contact: Dave Kellermeyer, Director

2. Application Contact Mailing Address:
Organization/Firm: Deerfield Beach Energy Center, LLC

Street Address: 1400 Smith Street

City: Houston State: TX Zip Code: 77002-7631

3. Application Contact Telephone Numbers:

Telephone: (713) 853-3161 Fax: (713) 646-3037
Application Processing Information (DEP Use)
1. Date of Receipt of Application: 9-5-0 !
2. Permit Number: NS I~ [~
3. PSD Number (if applicable): p5 D "’CL—" 3/ J
4. Siting Number (if applicable):

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 1




Purpose of Application

!
Air Opti'aration Permit Application
This Ag'plication for Air Permit is submitted to obtain: (Check one)

[ 1 Initial Title V air operation permit for an existing facility which is classified as a Title V
source.

[ ] Ir?'ilial 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
cIIassiﬁed as a Title V source.

ICurrent construction permit number:

i

{ ] Title V air operation permit revision to address one or more newly constructed or modified
emissions units addressed in this application.

i
i 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
}r:onstruction permit application. (Also check Air Construction Permit Application below.)

‘ Operation permit number to be revised/corrected:

[ 1] vT itle 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
!reqmrement or to request approval of an "Early Reductmns proposal.

Operation permit number to be revised:

Reason for revision:

!
Air Fonstruction Permit Application
|
Thisl* 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 restriction on the
i potential emissions of one or more existing, permitted emissions units.
i

[ ] Air construction permit for one or more existing, but unpermitted, emissions units.

i

DEP Form No. 62-210.900(1) - Form
Effccnve 2/11/99 2
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Owner/Authorized Representative or Responsible Official

1. Name and Title of Owner/Authorized Representative or Responsible Official:
Ben Jacoby — Director

b2

Owner/Authorized Representative or Responsible Official Mailing Address:
Organization/Firm: Deerfield Beach Energy Center, L..L.C.

Street Address: 1400 Smith Street
City: Houston State: TX Zip Code: 77002-7631

3. Owner/Authorized Representative or Responsible Official Telephone Numbers:
Telephone: (713) 853-6173 Fax: (713) 646-3037

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 s0) of the Title V source addressed in this
application, whichever is applicable. I hereby certify, based on information and belief
Sformed after reasonable inguiry, 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 technigues for calculating

emissions. The atr 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. 1

understand that a permit, if granted by the Departnent, cannot be transferred without

authorization from the Department, and I will promptly notify the Department upon sale or

legal transfer of anv permitted emissions unit.

R © 07 J-S-C|

Signature Date

* Attach letter of authorization if not currently on file.

Professional Engineer Certification

1. Professional Engineer Name: Blair Burgess
Registration Number: 45460

[S%]

Professional Engineer Mailing Address:
Organization/Firm: ENSR

Street Address: 2809 West Mall Drive

City: Florence State: AL Zip Code: 35630
3. Professional Engineer Telephone Numbers:
Telephone: (256) 767-1210 Fax: (256) 767-1211

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 3
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Professional Engineer Statement:
I, the undersigned, 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 emission 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 [ ] 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 « 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), | 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 1o 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 obtuin 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, euch such emissions unit has been constructed or modified in substantial
accordance with the information given in the corresponding application for air
construction permit and with all provisions contained in such permit.

\/ea_/a, '
/2@ S /,/?9—/7/

<i gnature v Date

EMBOZEED METALLID

(seaf)

* Attach any exception to certification statement.

DEP Form No. 62-210.900(1) - Form
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Scope of Application
Emissions Permit Processing
Unit ID Description of Emissions Unit Type Fee
CT001 - | PG7241S(FA) Simple Cycle Combustion ACIA $7,500
CTo003 Turbines i‘;‘:‘;‘;“:f:zl“:
(Three identical combustion turbines) 62-4.050(4)(a)(4)
T001 - Distillate Fuel Oil Storage Tanks (Main Tank ACIF
T002 and Day Tank)
NGH Natural Gas Fuel Heater ACIF
CTWR Cooling Tower ACIF

Application Processing Fee

Check one: [] Attached - Amount:

[v ] Not Applicable

Note: Due to previously-submitted and withdrawn permit applications, the parent
company of Deerfield Beach Energy Center has an existing positive application fee balance

with the Florida Department of Environmental Protection.

DEP Form No. 62-210.900(1) - Form
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Construction/Modification Information

l. Description of Proposed Project or Alterations

Deerfield Beach Energy Center, LLC proposes to construct and operate a peaking
electrlcal power generating facility at a greenfield site in Broward County, Florida. The
facllllty will consist of three (3) GE PG7241S(FA) (GE 7FA) combustion turbines
operating in simple cycle mode; each turbine has a nominal generating capacity of 170
MW at ISO base rating. The combustion turbines will be fired up to 1,000 hours on low
Sulfll.ll' distillate oil, the remaining operation on natural gas, for a total of up to 3,500
hours. Ancillary equipment includes one 2.5 million gallon distillate oil main storage
tank' one 617,400 gallon distillate oil day storage tank, one 13 MMBtu/hr natural gas fuel
heater and nine small cooling towers for inlet chilling.

2. Projected or Actual Date of Commencement of Construction:
b

April 1,2001

3. Projected Date of Completion of Construction:
l\flay 1, 2002

Apg'lication Comment

DEP Form No. 62-210.900(1) - Form
Effelctwc 2/11/99 6
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II. FACILITY INFORMATION

A. GENERAL FACILITY INFORMATION

Facility Location and Type

1. Facility UTM Coordinates:

Zone: 17

East (km): 583.1

North (km): 2,907.9

2. Facility Latitude/Longitude:
Latitude (DD/MM/SS):

3. Govemmental
Facility Code:
0

4. Facility Status
Code:
C

Longitude (DD/MM/SS):
5. Facility Major | 6. Facility SIC(s):
Group SIC Code:
49

4911

7. Facility Comment (limit to 500 characters):

Facility Contact

1. Name and Title of Facility Contact:
Dave Kellermeyer, Director

2] Facility Contact Mailing Address:
Organization/Firm: Deerfield Beach Energy Center, LLC

Street Address: 1400 Smith Street

City: Houston

State: TX

Zip Code: 77002-7631

3. Facility Contact Telephone Numbers:
Telephone: (713) 853-3161

Fax: (713) 646-3037

DEP Form No. 62-210.900(1) - Form

Effective: 2/11/99




Facilit'y Regulatory Classifications
CheckE all that apply:

{ |] Small Business Stationary Source? [ ] Unknown

. {#]1 Major Source of Pollutants Other than Hazardous Air Pollutants (HAPs)?

{ '] Synthetic Minor Source of Pollutants Other than HAPs?

. [ |1 Major Source of Hazardous Air Pollutants (HAPs)?

[¢/] One or More Emissions Units Subject to NSPS?

[ '] One or More Emission Units Subject to NESHAP?

[v/ ] Title V Source by EPA Designation?

1.
2
3
4
5. [ '] Synthetic Minor Source of HAPs?
6
7
8.
9.

Fal'cility Regulatory Classifications Comment (limit to 200 characters):

|
List of Applicable Regulations (Facility-wide}

Chapter 62-4

Permits

Rule 62-204.220

Ambient Air Quality Protection

Rule 62-204.240

Ambient Air Quality Standards

Rule 62-204.260

Prevention of Significant Deterioration Increments

Rule 62-204.800

Federal Regulations Adopted by Reference

Rule 62-210.300

Permits Required

Rule 62-210.350

Public Notice and Comments

Rule 62-210.370 Reports
Rule 62-210.550 Stack Height Policy
Rule 62-210.650 Circumvention

Rule 62-210.700

Excess Emissions

Rule 62-210.900

Forms and Instructions

Rule 62-212.300

General Preconstruction Review Requirements

Rule 62-212.400

Prevention of Significant Deterioration

Rule 62-213 Operation Permits for Major Sources of Air Poliution
Rule 62-214 Requirements for Sources Subject to the Federal Acid Rain Program
Rule 62-296. General Pollutant Emission Limiting Standards

Rule 62-297.310

General Test Requirements

Rule 62-297.401

Compliance Test Methods

Rule|62-297.520

EPA Continuous Monitor Performance Specifications

40 CFR 60 Applicable sections of Subpart A, General Requirements, NSPS
Subparts GG and Kb

40 CFR 72 Acid Rain Permits

40 CFR 75 Monitoring

40 CFR 77 Acid Rain Program — Excess Emissions

DEP Form No. 62-210.900(1) - Form

Effeclztive: 2/11/99
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Broward County
Code of Ordinances,
Article IV, Air

Quality

Applicable parts are Sections 27-171 to 27-178. This rule is not part of
the Florida SIP and is therefore not federally enforceable under Title V.

DEP Form No. 62-210.900(1) - Form

Effective: 2/11/99




B. FACILITY POLLUTANTS

List of Pollutants Emitted
1. Pol;lutant 2. Pollutant | 3. Requested Emissions Cap 4. Basis for | 5. Pollutant
Emitted Classif. Emissions Comment
Ib/hour tons/year Cap
N(I?)x A
?
Cp A
|
SO2 A
|
VQC B Units T001 and
| T002 subject to
' record keeping
i requirements of 40
! CFR 60, Subpart
| Kb
EM A
|
Pl\:fll() A
|
PB B
H114 B
SAM B
|
|
|
|
|
DEP Form No. 62-210.900(1) - Form
10
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C. FACILITY SUPPLEMENTAL INFORMATION

Supplemental Requirements

1. Area Map Showing Facility Location:
[ ] Attached, Document ID: Fig. 1-1 [ ] Not Applicable [ ] Waiver Requested

[

Facility Plot Plan:
[ v/] Attached, Document ID: Fig. 1-2 [ ] Not Applicable [ ] Waiver Requested

3. Process Flow Diagram(s):
[ ] Attached, Document ID: Fig. 2-1 [ ] Not Applicable [ ] Waiver Requested

4. Precautions to Prevent Emissions of Unconfined Particulate Matter:
[ ] Attached, Document ID: { /] Not Applicable [ ] Waiver Requested

5. Fugitive Emissions Identification:
[ ] Attached, Document ID: [¢] Not Applicable [ ] Waiver Requested

6. Supplemental Information for Construction Permit Application:
[ ] Attached, Document ID: ENSR Document No. 6792-140-200R[ ] Not
Applicable

7. Supplemental Requirements Comment: See PSD BACT analysis in Section 5, air
quality modeling results in Section 6, and additional impacts analysis in Section 7. Class
I area analysis will be submitted as a supplement to the application at a later date.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 i1




E
Additional Supplemental Requirements for Title V Air Operation Permit Applications

8. List of Proposed Insignificant Activities:

[s( ] Attached, Document ID: Section 2 [ ] Not Applicable
Qualifying insignificant emission units based on PTE are the fuel gas heater and the
cooling tower used for inlet chilling. See Appendix B for supporting emission
calculations.

9. L%st of Equipment/Activities Regulated under Title VI:
[ ] Attached, Document ID:

[| ] Equipment/Activities On site but Not Required to be Individually Listed

[sI/ ] Not Applicable
|

10. A;]temative Methods of Operation:
[| ] Attached, Document ID: [v/] Not Applicable

11. Allternative Modes of Operation (Emissions Trading):
[‘ ] Attached, Document ID: [v/] Not Applicable

12. Identification of Additional Applicable Requirements:
[ | ] Attached, Document ID: [v/] Not Applicable

13. Risk Management Plan Verification:

[| 1 Plan previously submitted to Chemical Emergency Preparedness and Prevention

. Office (CEPPO). Verification of submittal attached (Document ID: Jor
' 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: [v/] Not Applicable

|
15. Compliance Certification (Hard-copy Required):
[l ] Attached, Document ID: [v/] Not Applicable

1

DEP|Form No. 62-210.900(1) - Form
Effective: 2/11/99 12
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Emissions Unit Information Section 1 of 2

III. 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. 1f 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 Emissions Units)

Emissions Unit Description and Status

1. Type of Emissions Unit Addressed in This Section: (Check one)

[¢ ] This Emissions Unit Information Section addresses, as a single 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).

[ 1 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 point (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? (Check one)

[v/] The emissions unit addressed in this Emissions Unit Information Section is a regulated
emissions unit.

[ ] The emissions unit addressed in this Emissions Unit Information Section is an unregulated
emissions unit.

3. Description of Emissions Unit Addressed in This Section (limit to 60 characters):
CT001 through CT003 are identical GE PG7241S(FA) (GE 7FA) simple cycle combustion
turbines (CT) each having a nominal rating 170 megawatts (MW) at base load 1SO conditions.
Each CT will be fired with natural gas or low sulfur distillate oil.

4. Emissions Unit Identification Number: [v] NoID
ID: CT001; CT002; CT003 [ ] ID Unknown
5. Emissions Unit | 6. Initial Startup 7. Emissions Unit Major { 8. Acid Rain Unit?
Status Code: Date: Group SIC Code: [v]
C May 2002 49

9. Emissions Unit Comment: (Limit to 500 Characters)
Each combustion turbine (CT001, CT002, CT003) should be considered separate emissions
units. The grouping of all turbines into one Emissions Unit Information Section has been done
for administrative convenience since the information required in Subsections A through J is
identical for each combustion turbine.

DEP Formm No. 62-210.900(1) - Form
Effective: 2/11/99 13




Emi!ssions Unit Information Section 1 of 2

Emissions Unit Control Equipment
{

L. (:Iontrol Equipment/Method Description (Limit to 200 characters per device or method):

NOx is limited through use of dry low NOx combustors for natural gas firing and
\]vater injection for distillate oil firing. See BACT analysis in Section 5.

2. Pomrol Device or Method Code(s): 024

Emissions Unit Details

1. Package Unit:
Manufacturer: General Electric

Model Number: PG7241S(FA)

2. ;Generator Nameplate Rating:

170 MW (nominal @ base load ISO)

3. Incinerator Information: N/A
Dwell Temperature:
Dwell Time:
Incinerator Afterburner Temperature:

°F
seconds
°F

DE% Form No. 62-210.900(1) - Form
Effective: 2/11/99
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Emissions Unit Information Section 1 of 2

B. EMISSIONS UNIT CAPACITY INFORMATION
(Regulated Emissions Units Only)

Emissions Unit Operating Capacity and Schedule

1. Maximum Heat Input Rate: 2027 MMBtu hr HHV (base load on fuel oil @ 30°F)
2. Maximum Incineration Rate: N/A  Ib/hr N/A  tons/day
3. Maximum Process or Throughput Rate: N/A
4. Maximum Production Rate: N/A
5. Requested Maximum Operating Schedule:

24 hours/day 7 days/week

52 weeks/year 3500" hours/year
6. Operating Capacity/Schedule Comment (limit to 200 characters):

1 - Annual operations are based on a total of 3,500 hours per year per unit of which
1,000 hours per year per unit may be distillate fuel oil.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 15




Emissions Unit Information Section 1 of 2

| C. EMISSIONS UNIT REGULATIONS

| (Regulated Emissions Units Only)

List of Applicable Regulations

40 CFR 60, Subpart A (General Provisions
for New Source Performance Standards)

40 CIFR 60.332(a)(1) - NO, standards for
Stationary Gas Turbines

40 CFR 60.333 — SO, standards for
Stationary Gas Turbines

40 CFR 60.334 — Menitoring Provisions for
Statlonary Gas Turbines

40 CFR Part 72 — Acid Rain Program
Requn'ements Regulations

40 CFR Part 73 — Acid Rain Program SO,
1
Allowances System

40 CFR Part 75 - Acid Rain Program
Continuous Emissions Monitoring

Rule] 62-296.320(4)(b)1 - Visible emissions

40 CFR 52.21 - Prevention of Significant
Deterloratlon

Rule|62-212.400 - Prevention of Significant
Deterioration

Applicable part of Article IV, “Air
Quality”, sections 27-171 to 27-178,
Browtard County Code of Ordinances. This
rule is not part of the Florida SIP and is
therefore not federally enforceable under Title
V.

i

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 16




Emissions Unit Information Section 1 of 2

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: 1
Flow Diagram? CT001, CT002, CT003

3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking (limit to
100 characters per point): Exhaust stacks for combustion turbines; one stack per
turbine unit.

4. 1D Numbers or Descriptions of Emission Units with this Emission Point in Common: N/A

5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter:
A4 80 feet 18 feet

8. Exit Temperature:

. Actual Volumetric Flow

10. Water Vapor:

1109°F (NG) Rate: 2,451,600 acfm (NG) 8.54 % (NG)
1088°F (Qil) 2,519,400 acfm (Oil) 11.05 % (Oil)
11. Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height:
754,000 dscfm (NG) N/A feet
764,000 dscfm (Oil)

13. Emission Point UTM Coordinates:

Zone: 17 CT001: East (km): 583.038 North (km): 2,907.941
CT002: East (km): 583.074 North (km): 2,907.941
CT003: East (km): 583.110 North (km): 2,907.940

14. Emassion Point Comment (limit to 200 characters):

Exhaust temperatures and flow rates (items 8, 9, 10, 11) are at 100% load and 50° F
operating conditions. It is expected that the proposed turbines will operate using inlet
air chilling during summer peaking operations and as such the inlet air temperature will
effectively be at 50° F during the majority of operating hours. Stack temperatures and
flow rates will vary with load and ambient temperature.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/9% 17




Emi:ssions Unit Information Section 1 of 2

E. SEGMENT (PROCESS/FUEL) INFORMATION

| (All Emissions Units)

SegmI ent Description and Rate: Segment __1___ of _2

L. chment Description (Process/Fuel Type ) (limit to 500 characters):

Natural gas
l. Source Classification Code (SCC): 3. SCC Units: Million Cubic Feet Burned
| 2-01-002-01
6. Maximum Hourly Rate: | 7. Maximum Annual Rate: | 6. Estimated Annual Activity
1.912 (per turbine) 6,691 (per turbine) Factor: N/A
7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
| 2 grains/100 SCF N/A 978 (HHV)

10. Seoment Comment (limit to 200 characters):
Maxlmum Annual Rate is based on the hourly fuel consumption rate at base load,
50°F for 3500 hours per year.

Seg ent Description and Rate: Segment 2 of _ 2

2. Seomem Description (Process/Fuel Type) (limit to 500 characters):
No 2 Distillate Fuel Oil

3. Source Classification Code (SCC): 3. SCC Units:
l 2-01-001-0 Thousand Gallons Burned

4, Max:mum Hourly Rate: | 5. Maximum Annual Rate: ~ { 6. Estimated Annual Activity
| 14.6 (per turbine) 14,600 (per turbine) Factor: N/A

7. Maxlmum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
| 0.05 Trace 139 (HHV)

10. %eomem Comment (limit to 200 characters):
Maxlmum Annual Rate is based on the hourly fuel consumption rate at base load and 50°
F for 1,000 hours per year.

|
DEP Form No. 62-210.900(1) - Form
Effe'ctive: 2/11/99 18
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Emissions Unit Information Section 1 of 2

F. EMISSIONS UNIT POLLUTANTS
(A1l Emissions Units)

1. Pollutant Emitted | 2. Pnmary Control 3. Secondary Control | 4. Pollutant
Device Code Device Code Regulatory Code
NOX 024 (GE DLN on EL
£as)/028 (oil firing)
CO 0 EL
PM 0 EL
PM10 0 EL
SO2 0 EL
vOC 0 EL
PB 0 EL
SAM 0 EL
H114 0 EL

EL-Annual emissions

potential to emit is based on operating 3,500 hours per year at full
load, with 1,000 hours on oil.

DEP Form No. 62-210.

Effective: 2/11/99

900(1) - Form
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Emi:ssions Unit Information Section 1 of 2
Pollutant Detail Information Page 1 of 13

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/F ugitive Emissions

1. Pollutant Emitted: NOX 2. Total Percent Efficiency of Control:
3. E’otential Emissions: 4. Synthetically
332.1 Ib/hour (per turbine) 235 tons/year (per turbine) Limited? [v']
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 1s} tons/year
6. Emission Factor: 9 ppmvd @15%O, on gas 7. Emissions
i Method Code:
' Reference: See Appendix B for emissions calculations 2

8. Calculation of Emissions (limit to 600 characters):

Hourly emission rate is based on worst case vendor emission rate for both natural gas
and |distillate oil for the expected ranges of operating loads and ambient temperature.
Annual NOx emissions based on 2,500 hours on gas and 1,000 hours on distillate oil at
base load, 50° F.

9. Il’ollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

|
I
b

Allowable Emissions Allowable Emissions 1 of 2

'

!

1.

Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable

OTHER Emissions: N/A

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:

9 [Tpmvd@IS%OZ on gas (CT001, CT002,

CT003) 61.6 Ib/hour 235 tons/year

5. Method of Compliance (limit to 60 characters):
Compliance with 9 ppm limit during initial and annual performance stack tests using
EPA Method 20. Compliance with 9 ppm limit shall be with CEM on a 24-hour block
average.

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

lApphcant requests limit in accordance with BACT analysis presented in Section 5.0
per FDEP Rule 62-212.400.

DEP Form No. 62-210.900(1) - Form
Effecnve 2/11/99 20
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Emissions Unit Information Section 1 of 2
Pollutant Detail Information Page 2 of 13

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Allowable Emissions Allowable Emissions __2 of __ 2
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions: N/A

2. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
" 42 ppmvd @15% O, on oil for 1,000 of
’ 332.1 Ib/h
3,500 hours (CT001, CT002, CT003) 1 Ib/our 235 tons/year

5. Method of Compliance (limit to 60 characters):
Initial and annual performance stack tests with EPA Method 20. Continuous
compliance based on CEM 3-hour average.

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Applicant requests limit in accordance with BACT analysis presented in Section 5.0
per FDEP Rule 62-212.400.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 21
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Emﬁssions Unit Information Section 1 of 2
Polllutant Detail Information Page 3 of 13

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
| Emissions-Limited and Preconstruction Review Pollutants Only)

Pott'entiallFugitive Emissions

1. Pollutant Emitted: CO 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically
}78.3 Ib/hour (per turbine)  70.3 tons/year (per turbine) Limited? [v/]
5. Range of Estimated Fugitive Emissions:
{ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 9 ppmvd @15% O, on gas 7. Emissions
30 ppmvd @15% O, on oil Method Code:

Reference: See Appendix B for emission calculations 2

8. Calculation of Emissions (limit to 600 characters):

Hourly emission rate is based on worst case vendor emission rate for both natural gas

and distillate oil for the expected ranges of operating loads and ambient
itemperatures Annual CO emissions based on 2,560 hours on gas and 1,000 hours on
distillate oil at base load, S0° F.

J

o

] 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: N/A

3. Regquested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:

9 ppmvd @ 15% O, on gas (CT001,
CT002, CT003) 30.9 Ib/hour 70.3 tons/year

5. Method of Compliance (limit to 60 characters):
l Initial and annual performance stack tests using EPA Method 10.

6. |Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):
/Applicant requests limit in accordance with BACT analysis presented in Section 5.0
per FDEP Rule 62-212.400.

DEP Form No. 62-210.900(1) - Form
Effectwe 2/11/99 22



Emissions Unit Information Section 1 of 2
Pollutant Detail Information Page 4 of 13

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Alowable Emissions Allowabie Emissions __2 of 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions: N/A
2. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
30 ppmdv @15% O; on oil (CT001,
78.3 1b/h 70.3 tons/
CT002, CT003) our ons/year
5. Method of Compliance (limit to 60 characters):
Initial and annual performance stack tests using EPA Method 10.
6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Applicant requests limit in accordance with BACT analysis presented in Section 5.0
per FDEP Rule 62-212.400.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 23




Emi:ssions Unit Information Section 1 of 2
Polhlltant Detail Information Page 5 of 13

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
1 (Regulated Emissions Units -
‘ Emissions-Limited and Preconstruction Review Pollutants Only)

PoteintiallFugitive Emissions

1. Pollutant Emitted: PM/PM; 2. Total Percent Efficiency of Control:
3. Hotential Emissions: 4. Synthetically
34.0 Ib/hour{per turbine) 39.5 tons/year (per turbine) Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 0.03 Ib/MMBtu on oil 7. Emissions
0.017 Ib/MMBtu on gas Method Code:
Reference: See Appendix B for emissions calculations 2
8. Calculation of Emissions (limit to 600 characters):

Hourly emission rate is based on worst case vendor emission rate for both natural gas
and distillate oil for the expected ranges of operating loads and ambient temperature.
Annual PM/PM10 emissions based on 2,500 hours on gas and 1,000 hours on distillate
0|l| at base load, 50° F.

|

9:. Poilutant Potental/Fugitive Emissions Comment (limit to 200 characters):

Allowable Emissions Allowable Emissions ___ 1 of __ 2

1. B;asis for Allowable Emissions Code: 2. Future Effective Date of Allowable
QTHER Emissions: N/A
|
3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
18 Ib/hr on gas (CT001, CT002, CT003) 18 Ib/our  39.5 tons/year
5. I\I'Iethod of Compliance (limit to 60 characters):
Yisible emissions testing as a surrogate for PM compliance testing.
|
6. Al]owable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Alppllcant requests limit in accordance with BACT analysis presented in Section 5.0
per FDEP Rule 62-212.400.

DEP‘Form No. 62-210.900(1) - Form
Effegti ve: 2/11/99 24




Emissions Unit Information Section 1 of 2
Pollutant Detail Information Page 6 of 13

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
{Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Allowable Emissions Allowable Emissions __ 2 of _ 2

1.

Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable

Emissions: N/A

Requested Allowable Emissions and Units:
34 Ib/hr on oil (CT001, CT002, CT003)

4. Equivalent Allowable Emissions:

34 Ib/hour 39.5 tons/year

Method of Compliance (limit to 60 characters):

Visible emissions testing as a surrogate for PM compliance testing.

Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Applicant requests limit in accordance with BACT analysis presented in Section 5.0

per FDEP Rule 62-212.400.

DEP Form No. 62-210.900(1} - Form
Effective: 2/11/99
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Emissions Unit Information Section 1 of 2
Pollutant Detail Information Page 7 of 13

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions
|

L. ;Pollutant Emitted: SO2 2. Total Percent Efficiency of Control:
w
3. ;Potential Emissions: 4. Synthetically
1103.6 Ib/hour (per turbine) 63.4 tons/year (per turbines) Limited? [v ]
5. Range of Estimated Fugitive Emissions:
N A | [ 12 [ 13 to tons/year
7. =Emlssxon Factor: 0.02 gr S / SCF nat. gas. 7. Emissions
: 0.05% S in oil. Method Code:
J Reference: See Appendix B for emissions calculations 2
8. Caiculation of Emissions (limit to 600 characters):
Hourly emission rate is based on worst case vendor emission rate for both natural gas
and distillate oil for the expected ranges of operating loads and ambient temperature.
Annual SO, emissions based on 2,500 hours on gas and 1,000 hours on distillate oil at
base load, 50° F.
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: N/A

3. iRequested Allowable Emissions and Units: [ 4. Equivalent Allowable Emissions:

'10.9 Ib/hr on gas (CT001, CT002
, , 9 Ib/h .
.CT003) Sulfur content 2 gr/100 dscf 10.9 lo/hour  63.4 tons/year

5. iMethod of Compliance (limit to 60 characters):
Use of pipeline natural gas and custom fuel monitoring schedule.

6. ; Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):
. Applicant requests limit in accordance with BACT analysis presented in Section 5.0
per FDEP Rule 62-212.400.

DEP Form No. 62-210.900(1) - Form
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Emisstons Unit Information Section 1 of 2
Pollutant Detail Information Page 8 of 13

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Allowable Emissions Allowable Emissions __ 2 of _ 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions: N/A

2. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
103.6 Ib/hr on oil; 0.05% S content fuel 103.6 Ibhour 63.4 tons/year

5. Method of Compliance (limit to 60 characters):
Use of low sulfur distillate fuel oil.

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Applicant requests limit in accordance with BACT analysis presented in Section 5.0
per FDEP Rule 62-212.400.

DEP Form No. 62-210.900(1) - Form
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Pollutant Detail Information Page 9 of 13

l

. G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION

! (Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Poltlutant Emitted: VOC 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically
3.1| Ib/hour (per turbine) 5.1 tons/year (per turbine) Limited? [v]
5. Range of Estimated Fugitive Emissions:
I 1! [ 12 [ 13 to tons/year
6. Emission Factor: 1.4 ppmvw 7. Emuissions
|
Reference: See Appendix B for emissions calculations Metho;l Code:
|
8. Calculation of Emissions (limit to 600 characters):
H(.Iburly emission rate is based on worst case vendor emission rate for both natural gas
and distillate oil for the expected ranges of operating loads and ambient temperature.
Annual VOC emissions based on 2,500 hours on gas and 1,000 hours on distillate oil
at'base load, 50° F.
I
9.

P(I')llutam Potential/Fugitive Emissions Comment (limit to 200 characters):

Allowable Emissions Allowable Emissions _1__of 2 N/A

!

1. B:asis for Allowable Emissions Code: 2. Future Effective Date of Allowable
, OTHER Emissions: N/A
3. R:equested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
| 3.0 1b/hr on natural gas 3.0 Ib/hour 5.1 tons/year
5. Method of Compliance (limit to 60 characters):
Initial Stack Test using Method 18, 25 or 25A.
6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Appllcant requests limit in accordance with BACT analysis presented in Section 5.0
per FDEP Rule 62-212.400.

l

DEP; Form No. 62-210.900(1) - Form
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Allowable Emissions Allowable Emissions ___2__

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

of 2

2. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions: N/A
4. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
3.11b/hr on fuel oil 3.1 Ib/hour 5.1 tons/year
5. Method of Compliance (limit to 60 characters):
Initial stack test using Method 18, 25 or 25A.
6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Applicant requests limit in accordance with BACT analysis presented in Section 5.0

per FDEP Rule 62-212.400.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99
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I
| G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
‘ (Regulated Emissions Units -

| Emissions-Limited and Preconstruction Review Pollutants Only)

I
Potential/Fugitive Emissions

1. PolF'lutam Emitted: Pb 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically
0.028 Ib/hour (per turbine) 0.014 tons/year (per turbine) Limited? [ ]}
5. Range of Estimated Fugitive Emissions:
‘ [ ]1 [ ]2 I 13 to tons/year
6. En;lission Factor: 0.000014 1b/MMBtu 7. Emissions
| Reference: See Appendix B for emissions calculations Metho;i Code:
w
8. Calculation of Emissions (limit to 600 characters):
El:nission factor is for worst case, firing on distillate oil. No Pb is expected from
natural gas combustion.
|
1
i
I
I
Allovlrable Emissions Allowable Emissions of N/A_
L. B:asis for Allowable Emissions Code: 2. Future Effective Date of Allowable
.‘ Emissions:
3. Rl'equested 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
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G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

I. Pollutant Emitted: SAM 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically
15.9 Ib/hour (per turbine) 9.7 tons/year (per turbine) Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 f 12 [ 13 to tons/year
6. Emission Factor: 0.009 Ib/MMBtu on oil 8. Emissions
Reference: See Appendix B for emissions calculations. Metho;l Code:

8. Calculation of Emissions (limit to 600 characters):

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):
SAM is not expected to be generated prior to leaving the stack, due to the high
temperatures. However, precursor to SAM (SO3) is generated.

Allowable Emissions Allowable Emissions of N/A
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Emissions:

3. 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 31
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G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/F ugitive Emissions
|

L. ]?ollutant Emitted: H114 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically
[ 2.51E-3 Ib/hour 1.21 E-4  tons/year Limited? [ ]
5. Bange of Estimated Fugitive Emissions:
0 11 [ 12 [ 13 to tons/year
6. Emission Factor: 1.2 E-6 Ib/MMBtu 7. Emissions
| Reference: See Appendix B for emissions calculations. Metho;i Code:
3. (;alculation of Emissions (limit to 600 characters):
9. I?ollutant Potential/Fugitive Emissions Comment (limit to 200 characters):
i
]IEmission factor for mercury (Hg) is for worst case, firing on distillate oil. No Hg is
?xpected from natural gas combustion.
Allotwable Emissions Allowable Emissions of N/A
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
| Emissions:
3. 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):

DEIE:' Form No. 62-210.900(1) - Form
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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 1

1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
VE20 [ ] Rule [ ] Other
3. Requested Allowable Opacity:
Normal Conditions: 20 %o Exceptional Conditions: Do
Maximum Period of Excess Opacity Allowed: min/hour
4. Method of Compliance:

EPA Reference Method 9.

Visible Emissions Comment (limit to 200 characters):
The general visible emission standard requirements of Rule 62-296.320(4)(b)1, F.A.C.
apply to each turbine stack.

I. CONTINUOUS MONITOR INFORMATION
{Only Regulated Emissions Units Subject to Continuous Monitoring)

Continuous Monitoring System: Continuous Monitor __1___ of _1___

1. Parameter Code: EM 2. Pollutant(s): NOX

3. CMS Requirement: [/ ] Rule (NOX) [ ] Other

4. Monitor Information: TBD

Manufacturer: TBD
Model Number: TBD Serial Number: TBD

5. Installation Date: Prior to start up 6. Performance Specification Test Date:
90 days after unit commences
commercial operation in accordance
with 40 CFR 75.4(b)(2).

7. Continuous Monitor Comment (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 33
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J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION

(Regulated Emissions Units Only)

Sup'plemental Requirements

l.

Process Flow Diagram
[V ] Attached, Document ID:Fig. 2-2 [ ] Not Applicable [

] Waiver Requested

2. ]I:uel Analysis or Specification
[ ] Attached, Document ID:App. B [ ] Not Applicable [ ] Waiver Requested
!
3. ]Petailed Descrniption of Control Equipment
[ ] Attached, Document ID: [v/] Not Applicable [ ] Waiver Requested
[
4. Description of Stack Sampling Facilities
[ ] Attached, Document ID: [v/ ] Not Applicable [ ] Waiver Requested
5. Compliance Test Report
[} Attached, Document ID:
[ ] Previously submitted, Date:
[l/ ] Not Applicable
6. l?rocedures for Startup and Shutdown
[ ] Attached, Document ID: [v 1 Not Applicable [ ] Waiver Requested
7. Operation and Maintenance Plan
[ ] Attached, Document ID: {¢/ ] Not Applicable [ ] Waiver Requested
8. Supplemental Information for Construction Permit Application
[l/ ] Attached, Document ID: ENSR Doc. No. 6792-140-200R
9. (?ther Information Required by Rule or Statute

[ ] Attached, Document ID: [ ] Not Applicable

10. $upplementa] Requirements Comment:

DEP Form No. 62-210.900(1) - Form
Effectwe 2/11/99 34
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Additional Supplemental Requirements for Title V Air Operation Permit Applications

11. Alternative Methods of Operation
[ ] Attached, Document ID: v/ ] Not Applicable

12. Alternative Modes of Operation (Emissions Trading)
[ ] Attached, Document [D: [/ ] Not Applicable

13. Identification of Additional Applicable Requirements
{ 1 Attached, Document ID: [v ] Not Applicable

14. Compliance Assurance Monitoring Plan
[ 1 Attached, Document ID: [v/ ] Not Applicable

15. Acid Rain Part Application (Hard-copy Required)

[v ] Acid Rain Part — Phase I (Form No. 62-210.900(1)(a))
Attached, Document ID: To be supplied at a later date

[ ] Repowering Extension Plan (Form No. 62-210.900(1)(a)l.)
Attached, Document ID:

[ ] New Unit Exemption (Form No. 62-210.900(1)(a)2.)
Attached, Document ID:

[ ] Retired Unit Exemption (Form No. 62-210.900(1)(a)3.)
Attached, Document ID:

[ ] Phase H 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:

[ 1 Not Applicable

DEP Form No. 62-210.900(1) - Form
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III. TANK 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.
i
A. GENERAL EMISSIONS UNIT INFORMATION

| (Al Emissions Units)

Emissions Unit Description and Status

i Ty"pe of Emissions Unit Addressed in This Section: (Check one)

[ ] ”Fl“his Emissions Unit Information Section addresses, as a single 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 cm1551on point
(stack or vent) but may also produce fugitive emissions.

[ 1 ?l'hls Emissions Unit Information Section addresses, as a single emissions unit, one or more
Iprocess or production units and activities which produce fugitive emissions only.
[

2. Regulated or Unregulated Emissions Unit? (Check one)

[ 1 The emissions unit addressed in this Emissions Unit Information Section is a regulated
€missions unit.

i
[v/ ] The emissions unit addressed in this Emissions Unit Information Section is an unregulated
'emissions unit.

3. Description of Emissions Unit Addressed in This Section (limit to 60 characters):
Distillate fuel oil storage tanks

1

4, E;missions Unit Identification Number: [¢] NoID
I]P: T001, T002 [ ] ID Unknown
5. Emissions Unit | 6. Initial Startup 7. Emissions Unit Major | 8. Acid Rain Unit?
Status Code: Date: Group SIC Code: [ 1
| C May 2002 49

9. Emissions Unit Comment: (Limit to 500 Characters)

'#'001 — main storage tank
T002 - day storage tank,

DEP Form No. 62-210.900(1) - Form
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Emissions Unit Control Equipment

1.

Control Equipment/Method Description (Limit to 200 characters per device or method):

None

2.

Control Device or Method Code(s):

Emissions Unit Details

1.

Package Unit:

Manufacturer: Model Number:
2. Generator Nameplate Rating: MW
3. Incinerator Information:
Dwell Temperature: °F
Dwell Time: seconds
Incinerator Afterburner Temperature: °F

DEP Form No. 62-210.900(}) - Form
Effective: 2/11/99 37
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B. EMISSIONS UNIT CAPACITY INFORMATION
(Regulated Emissions Units Only)

Emissions Unit Operating Capacity and Schedule

1.

Maximum Heat Input Rate: N/A mmBtu/hr

: Maximurn Incineration Rate: ~ N/A  Ib/hr N/A  tons/day

. Maximum Process or Throughput Rate: 43,750,000 gal/year

Maximum Production Rate: N/A

2
3
4.
5

. Requested Maximum Operating Schedule:

i 24 hours/day 7 days/week
52 weeks/year 8760 hours/year

Qperating Capacity/Schedule Comment (limit to 200 characters):
|
Peak demand anticipated June — August; December - February

T001 - 2.5 MM gallon capacity
T002 - 617,400 gallon capacity

'
r

DE;P Form No. 62-210.900(1) - Form
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C. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

List of Applicable Regulations

40 CFR 60, Subpart A (General Provisions
for New Source Performance Standards)

40 CFR 60.116b(a) and (b) — Record
Keeping requirements under Subpart Kb

DEP Form No. 62-210.900(1) - Form
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D. |EMISSION POINT (STACK/VENT) INFORMATION
{Regulated Emissions Units Only)

I
Emission Point Description and Type

1. Identification of Point on Plot Plan or 2. Emission Point Type Code: 4
Flow Diagram? T001, T002

3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking (limit to
100 characters per point): N/A

4. P) Numbers or Descriptions of Emission Units with this Emission Point in Common: N/A

5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter:
\Y% N/A feet N/A feet
8. ﬁxit Temperature: 9. Actual Volumetric Fiow 10. Water Vapor: N/A
! N/A Rate: N/A
\
11. Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height:
‘ N/A  dscfm N/A feet

13. Emission Point UTM Coordinates:
Main tank: Zone 17; 583.049 East (km) 2908.242 North (km)
Day‘r tank: Zone 17; 583.046 East (km) 2908.195 North (km)

14. Emission Point Comment (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form
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E. SEGMENT (PROCESS/FUEL) INFORMATION

{All Emissions Units)

Segment Description and Rate: Segment 1 of 1

1. Segment Description (Process/Fuel Type) (limit to 500 characters):

Distillate fuel oil storage tanks

2. Source Classification Code (SCC): 3. SCC Umits:
40301021 Thousand Gallons Throughput
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
N/A 43,750 Factor: N/A
7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
N/A N/A N/A

10. Segment Comment (limit to 200 characters):

Segment Description and Rate: Segment ___ of

1. Segment Description (Process/Fuel Type ) (limit to 500 characters):

2. Source Classification Code (SCC):

3. SCC Units:

4. Maximum Hourly Rate:

5. Maximum Annual Rate:

6. Estimated Annual Activity
Factor:

7. Maximum % Sulfur:

8. Maximum % Ash:

9. Million Btu per SCC Unit:

10. Segment Comment (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form

Effective: 2/11/99

41




Emilssions Unit Information Section 2 of 2

F. EMISSIONS UNIT POLLUTANTS

(A1l Emissions Units)
L
1. l?ollutam Emitted | 2. Primary Control 3. Secondary Control | 4. Pollutant
; Device Code Device Code Regulatory Code
vVOC NS
|
I
|
i
|
!
|
|
|
|
|
DEP Form No. 62-210.900(1) - Form
42
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G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION

(Regulated Emissions Units -

Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: VOC 2. Total Percent Efficiency of Control:

3. Potential Emissions:

4. Synthetically

Ib/hour tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Method Code:

Reference:

8. Calculation of Emissions {limit to 600 characters):

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Potential VOC emissions from distillate fuel oil storage tanks are less than 5 tons per
year (less than the threshold amount for reporting in this subsection). See Appendix

B for emission calculations.

Allowable Emissions Allowable Emissions 1 of 1 N/A

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable

Emissions:

3. 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
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H. VISIBLE EMISSIONS INFORMATION
(Only Regulated Emissions Units Subject to a VE Limitation)

Visible Emissions Limitation: N/A

1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
[ ] Rule [ ] Other
3. Requested Allowable Opacity:
Normal Conditions: % Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min/hour

[

4. Method of Compliance:

J

5. Visible Emissions Comment (limit to 200 characters):

|
|
)
|

DE:P Form No. 62-210.900(1) - Form
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I. CONTINUOUS MONITOR INFORMATION
{Only Regulated Emissions Units Subject to Continuous Monitoring)

Continuous Monitoring System: N/A

1. Parameter Code: 2. Pollutant(s):
3. CMS Requirement: [ ] Rule (NOX) [ ] Other (CO)
4, Monttor Information:
Manufacturer:
Model Number: Serial Number:
5. Installation Date: 6. Performance Specification Test Date:

7. Continuous Monitor Comment (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form
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| J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION
l (Regulated Emissions Units Only)
!

Supplemental Requirements

1.

Process Flow Diagram

[ 1 Attached, Document ID: [v/ ] Not Applicable [ ] Waiver Requested
1
2. ;Fuel Analysis or Specification
[ ] Attached, Document ID: [« ] Not Applicable [ ] Waiver Requested
|
3. Detailed Description of Control Equipment
[ ] Attached, Document ID: [ ] Not Applicable [ ] Waiver Requested
!
4. Pescription of Stack Sampling Facilities
[ ] Attached, DocumentID:______ [+ ] Not Applicable [ ] Waiver Requested
|
5. Compliance Test Report
[ ] Attached, Document ID:
i[ ] Previously submitted, Date:
[ ] Not Applicable
|
6. Procedures for Startup and Shutdown
[ 1 Attached, Document ID: [v/ ] Not Applicable [ ] Waiver Requested
|
7. Operation and Maintenance Plan
[ 1 Attached, Document ID: [v ] Not Applicable [ ] Waiver Requested
8. ISupplemental Information for Construction Permit Application
[v" ] Attached, Document ID: See calculations in Appendix B for tank information.
9. |Other Information Required by Rule or Statute
j[ ] Auached, Document ID: (v ] Not Applicable
10.|Supplemental Requirements Comment:

DEP Form No. 62-210.900(1) - Form
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Additional Supplemental Requirements for Title V Air Operation Permit Applications

11. Alternative Methods of Operation
[ ] Attached, Document ID: [v" ] Not Applicable

12. Alternative Modes of Operation (Emissions Trading)
[ ] Attached, Document ID: iv/ ] Not Applicable

13. Identification of Additional Applicable Requirements
{ ] Attached, Document ID: v ] Not Applicable

14. Compliance Assurance Monitoring Plan
[ ] Attached, Document ID: [v" ] Not Applicable

15. Acid Rain Part Application (Hard-copy Required)

[ ] Acid Rain Part — Phase I (Form No. 62-210.900(1)(a))
Attached, Document ID:

[ 1 Repowering Extension Plan (Form No. 62-210.900(1)(a)1.)
Attached, Document 1D:

[ ] New Unit Exemption (Form No. 62-210.900(1)(a)2.)
Attached, Document ID:

[ 1 Retired Unit 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:

{¢/ 1 Not Applicable

DEP Form No. 62-210.900(1} - Form
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CALCULATIONS AND COMPUTATIONS

Project:  Florida GE 7FA Turbine
Project  Number: 6702-140 Compuled by: M. Latond Date: 9/24100
Subjecl:  Gas Turbine Emigsion Calculalions - GE 7FA - 100 % Load Conditions Checked by: M. Griltin Date: 9726100
Design Parameters Units Design Data Proposed Permlt Limit Comments
Tutbinae Load (%) 100 Manuiaciurer Supplied Dala
Stack Diameter (Fael} 18 Proposed Dasign Spacilication
Fuel Type Nalural Gas Only Proposed Design Specilication
Fuel Heating Value (BtW/SCF, LHV) 881.1 Manulaclurer Supplied Dala
Fusl Sulfur Contant {Grains/SCF} 0.02 Manutacturer Supplied Data
Ambienl Temperalure {F} 91 50 42 30 Manutacturer Supplied Dala
Ralative Humidily (%) Manulacturer Supplied Data
CTG - Gross Power Output (kW) 151000 174800 178000 182200
Heal Input Rate [MMBiuHr, LHV) 1.464.7 1.629.1 1,652.7 1,684 4 Manulaciurer Supplied Dala
Fuel Fead Rate {SCFMr) 1,662,354 1.848,939 1,875,724 1,911,701 Calculated
Exhausi Temparaturg {F) 1,149 1,109 1,100 1.087 Manutaciurer Supplied Data
Exhaust Velocily (F/S} 150.4 160.6 162.0 164.0 Calculated
Exhaust Analysis Argon 0.87 0.90 0.90 0.90 39.948 Ib/ik mol Ar
Nitrogen 72.83 74.32 7455 7494 28.0134 IbAb mol N,
Oxygen 12.22 12.50 1257 12.68 31.998 Ib/b mol Q,
Carbon Dioxide 369 375 374 3.74 44.009 IbAb mol CO,
Waler 10.40 8.54 8.25 7.75 18.0148 Ibfle mol H,O
Exhaust Molecular Weight {Lbs/Lb-Mol) 28.16 28.37 26 40 28.45 Calculaled
|Exhaust Flow Rate {Lbs/Hr, Wet) 3.301,000 3,642,000 3,700,000 3,783,000 Manufaciurer Supplied Data
{ACFHW) 137,744,689 | 147,096,451 | 148,423,690 | 150,200,713 Calculaled
{ACFMW) 2,295,745 2,451,608 2,473,728 2,503,345 Calculaled
{ACFHD) 123,419,241 | 134,534,414 1 136,178,735 | 138,560,158 Calculated
{ACFMD) 2,056,987 2,242,240 | 2269646 2.309.336 Calculated
{SCFHW) 45,182,505 | 49,480,378 | 50,214,935 | 51,243,258 Calculated
(SCFMW) 753.042 824,673 836.916 854,054 Calculated
{SCFHD) 40,483,524 | 45,254,754 | 46,072,203 47.271,906 Calculated
{SCFMD) 674,725 754,246 767,870 787,865 Calculated
Exhaust Moisturg {%) 10.40 8.54 825 7.75 Manufacturer Supplied Data
|Exhaust O2 Dry {%) 13.64 13.67 13.70 13.75 Calculated
Concentration of NOx in Exhaust (pprwvd@15% 02) ] [l 9 9 Manufaciurer Supplied Data
(pprovd} 111 11.0 11.0 109 Calculated
Concentration of CO in Exhausi {ppmvd) 9 9 9 9 Manutfacturer Supplied Data
(pprvd @ 15% 02) 7.3 7.3 7.4 7.4 Calculated
Congentration of VO in Exhaus| (ppmvw} 1.4 1.4 14 14 Manufaclurer Supplied Data
{pprwd} 1.6 1.5 15 15 Calculated
(pprovd @ 15% 02) 1.3 1.2 1.3 13 Calculated

Note:
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Project:  Flerida GE 7FA Turbins

- T ~CALCULATIONS AND COMPUTATIONS — - -

Project  Numbaer:

Computed by M. Latond Dale: 9/24/00

Subject:  Gas Turbine Emission Calculations - GE 7FA - 100 % Load Condilions

Chacked by: M. Griffin Dale: 9/26/00

OXIDES OF NITROGEN

LbsMr = {NOx Concentration, ppmvd) *(Exhaust Flow Ratg, SCFMD) * (Mol WI. NOx, Lbs/Lb-Mol) * 60 Min/Hr
(385 SCF/Lb-Mol} * (1,000,000}
Oxldes of Nitrogen Emisslons Summary
Ambienl Temperature 9] 50] 42] 30] Propused Permit Limit
Emission Par Combustion Turbina Unit
Lbs/Hr = 535 | 59.6 | 60.4 | 61.6]
CARBON MONOXIDE
Lbs/Hr = {CO Concentration, ppmvd) *{Exhaust Flow Rate, SCFMD} * (Mol W1. CO, Lbs/Lb-Mol) * 60 Min/Hr
(385 SCF/Lb-Mol} * {1,000,000)
Carbon Monoxide Emissfon Summary
Amblent Temparature 91] 50] 42] 30] Proposed Permit Limit
Emission Per Combustion Turbine Unil
Lbg/Hr = 265 | 296 | 301 ] 309]
VOLATILE ORGANIC COMPOUNDS
Lbs/Hr = {VOC Concentration as Meihane, ppmvw) *{(Exhausi Flow Rate, SCFMW) * (Mol Wi. VOC, Lbs/Lb-Mol) * 60 Min/MHr

{385 SCF/Lb-Mah) * (1,000,000}

Volatlle Organtc Compounds Emisslon Summary

Desrfigld - Erussions Appandix Ravl xis
GE 7FA NG - 100%

Ambignt Temperalurg 91f 50] 42] 30] Proposed Permil Limit
Emission Per Combustion Turbwne Unit
Lbs/Hr = 28] 29] 29] 3.0]
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CALCULATIONS AND COMPUTATIONS

Project”  Florida GE 7FA Turbine
Proect  Number. 6792-140 Computed by: M Lalond Date: H24/00
Subject”  Gas Turbine Emission Calculations - GE 7FA - 100 % Lead Conditions Chacked by: M. Griffin Date: S/26/00

SULFUR DIOXIDE

Lbs/Hr = {Expecled Fusl Gas Sulfur Content, Grains/SCF) * {Fuel Feed Rate, SCF/Hr) * (64 Lbs $02/32 Lbs S)
(7,000 Grains/Lbs)

Sulfur Digxlde Emisslons Summary

Ambient Temparature 91] 50] 42| 30] Proposed Permil Limit
Emission Per Combustion Turbing Unit
-Lbs/Hr = 95| 10.6 | 10.7 108

Note:
Sulfur emissions calculated based on Natural Gas sulfur content of 0.02 grains of sulfur/SCF Natural Gas

SULFURIC ACID MIST

Lbs/Hr = {SO2 Emission Rate, I/hr) * (SO2 to SO3 Conversion Rats, Ib/Hr) * (88.07 Lbs S02/64 062 Lbs S)

Sulfuric Actd Mist Emissions Summary

Ambienl Temperature 91] 50] 42] 30 Proposed Permil Limit
Emission Per Combustion Turbine Unit
Lbs/Hr = 15] 1.6 1.6 | 17]

Note:
Assums 10% conversion of S02 1o 303, Assume all 503 is converted to H2504

PARTICULATE MATTER

Particulate Matter Emisslons Summary

Ambiant Temperature 91] 50] 42] 30| Proposed Permit Limil
Emission Par Combustion Turbing Unit
Lbs/Hr = 18 | 18] 18 | 18 |
Deerfiald - Emissions Appendia Rey) xls
dof32 1122401

GE 7FA NG - 100%



_CALCULATIONS AND COMPUTATIONS

Project:  Florida GE 7FA Turbine
Project  Number: 6792-140 Compuled by, M. Lafond Data: 9/25/00
ISubject:  Gas Turbine Emission Calculations - GE 7FA - 75 % Load Conditions Checked by: M. Griffin Date: 9/26/00
Design Parameters Units Design Data Proposed Permit Limit Comments
Turbine Load (%) 100 Manutacturer Supplied Data
Slack Diameter (Fael) 18 Proposed Design Specification
Fus! Type Natural Gas Only Proposed Design Specification
Fuel Heating Valus {BIWSCF, LHV) BB1.1 Manulacturer Supplied Data
Fuel Sulfur Content (Grains/SCF) 0.02 Manulacturer Supplied Data
Ambien Temperaiure [F) Al 50 a2 30 Manufaciurer Supplied Data
Ralative Hurmidily %) Manufacturer Supplied Data
CTG - Gross Powar Quiput (kW 113300 131100 133500 136700
Heat Input Rale {MMBtwHr, LHV) 1,202.1 1,312.3 1.328.3 1,353.3 Manufaciurer Supplied Data
Fusl Feed Rate [SCF/MHr) 1,364,317 1,489,368 1,507,547 1,535,921 Calculated
Exhaust Temperature {F) 1,180 1,147 1,142 1,134 Manufacturer Supplied Dala
Exhaust Velocity (F/S) 125.8 130.8 1315 132.7 Calculated
Exhaust Analysis Argon 0.87 0.89 0.89 0.89 39.948 /b mol Ar
Nitrogen 72.86 74.31 74.53 74.90 28.0134 [b/lb mol N,
Oxygen 12,30 12 48 12,51 12.58 31.988 1b/ib mol O,
Carbon Dioxide 3.65 3.76 3.77 3.79 44.009 Ib/ib mol CO,
Water 10.32 8.56 B.30 7.84 18.0148 /b mol H,O
Exhausi Molecular Weight (Lbs/Lb-Mol) 28.16 28.36 28.39 28.44 Calculated
Exhausi Flow Rate {Lbs/Hr, Wet) 2,710,000 2,897,000 2,923,000 2,970,000 Manufaciurer Supplied Data
[ACFHW) 115,254,389 | 119,863,053 | 120,440,174 | 121,542,985 Calculated
[ACFMW) 1,920,908 1.997,718 2,007,336 2,025,717 Calculated
(ACFHD) 103,360,136 | 109,602,775 | 110,443,639 { 112,014,025 Calculated
{ACFMD} 1,722,669 1,826,713 1,840,727 1,866,900 Calkulated
(SCFHW) 37,090,563 | 39,365,979 | 39,679,002 | 40,243,333 Calculated
(SCFMW}) 618,176 656,100 661,317 670,722 Calculated
(SCFHD) 33,262,817 | 35,996,251 | 36,385,644 | 37,088,256 Calculated
{SCFMD) 554,380 590,938 606,427 618,138 Calculated
Exhausl Moisture (%) 10.32 8.56 8.30 7.84 Manufacturer Supplied Data
Exhaust O2 Dry (%) 13.72 13.66 13.64 13.85 Calculated
Conceniration of NOx in Exhaus!  |(ppmvd @ 15% 02) 9 9 9 9 Manufaclurer Supplied Data
(ppmvd} 1.0 11 1.1 111 Calculaled
Concentration of CO in Exhaust (pprovd) 9 9 9 9 Manufaclurer Supplied Dala
(ppmvd @ 15% 02) 74 7.3 7.3 7.3 Calculated
Concentration of VOC in Exhaust | (ppmvw) 1.4 1.4 1.4 14 Manulaciurer Supplied Dala
[ppmvd) 16 1.5 15 1.5 Calculated
{ppmvd @ 15% 02) 1.3 1.2 12 12 Calculated
[Note:
Dearfietd - Emuissions Appendix Rev] xis
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CALCULATIONS AND COMPUTATIONS

Projact.  Florida GE 7FA Turbing

Project  MNumber. 6792-140 Date: 9/25/00
Subject:  Gas Turbine Emission Calculations - GE 7FA - 75 % Load Conditions Date: 9/26/00
OXIDES OF NITROGEN

Lbs/Hr = (NOx Conceniration, ppmvd) *(Exhaust Flow Rale, SCFMD}) * (Mol Wt. NOx, Lbs/Lb-Mol) * 60 Min/Hr

{385 SCF/Lb-Mol) * (1,000,000)

Oxides of Nitrogen Emissions Summary

Ambient Temperature 91] 50] 42] 30] Proposed Permit Limit
Ermission Per Combustion Turbing Unit
LbsiHr= 235 | 475 | 481 | 49.0 |

CARBON MONOXIDE

Lbs/Hr = (CO Cencentration, ppmvd) *(Exhaus! Flow Rate, SCFMD} ~ (Mol Wt CO, Lbs/Lb-Moj) * 60 MinvHr
{385 SCF/Lb-Mol} * (1,000,000)

Carbon Monoxide Emission Summary

Ambient Temperature 9] 50] 42] 30] Proposed Parmit Limil
Emission Per Combustion Turbing Unit
Lbs/Hr = 218 ] 235 | 238 ] 24.3 ]

VOLATILE ORGANIC COMPOUNDS

Lbs/Hr = [VOC Concentration as Methane, pprmvw) *(Exhaus| Flow Ralg, SCFMW] © (Mol Wit VOC, Ebs/Lb-Mol) * 50 Min/Hr
{385 SCF/Lb-Mol) * (1,000,000)

Volatile Organic Compecunds Emlission Summary

Ambient Temparature 91] 50| 42] 30] Proposed Permit Limit
Emission Par Combuslien Yurbine Unit
Lbs/Hr = 22] 23] 2.3 2.3 ]

Desrfisld - Emissions Appendix Rev3 xis
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CALCULATIONS AND COMPUTATIONS

Project:  Florida GE 7FA Turbina
Project  Number: §792-140

Date:

9/25/00

Date:

9/26/00

Subject  Gas Turbine Emission Calculalions - GE 7FA - 75 % Load Conditions

SULFUR DIOXIDE

Lbs/Hr = {Expacted Fuel Gas Sulfur Content, Grains/SCF) * {Fuel Feed Rate, SCF/Hr) * {64 Lbs $02/32 Lbs 5)
{7.000 Grains/Lbs)
Sultur Dioxide Emissions Summary

Ambient Temparature 91] 50] 42] 30] Proposed Permit Limil
Emission Per Combustion Turbina Unit
Lbs/Hr = 78] 8.5 [ 86 ] 88
SULFURIC ACID MIST
Lbs/Hr = {502 Emission Rate, Ib/hr) * {SO2 to SO3 Conversion Rate, Ib/Hr) * (98.07 Lbs S02/64.062 Lbs $)

Sulfuric Acld Mist Emissions Summary

Ambient Temperalure 91] 50] 42] 30[ Proposed Permit Limit
Emission Per Combustion Turbine Unit
Lbs/Hr = 1.2] 1.3] 1.3] 13]

Note:
Assume 10% convession of SO2 te SO3. Assume all SO3 is converted to H2SO4,

PARTICULATE MATTER

Particulate Matter Emissions Summary

. [Ambient Temparature 91] 50] 42] 30] Proposed Permit Limit
Emission Per Combustion Turbing Unit
Lbs/Hi = 18 | 18 | 18 | 18 |
Notes:
Deeadield - Ennssions Appendix Reyd xis
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CALCULATIONS AND COMPUTATIONS

Projecl”  Florida GE 7FA Turbine
Project  Number: 6792-140
Subject:  Gas Turbing Emission Calculations - GE 7FA - 50 % Load Conditions

Computed by: M. Latond

Date: 9/25/00

Chacked by: M. Griltin

Date: 9/126/00

Design Paramalers Units Design Data {Proposed Permit Limit Comments
Turbine Load (%) 100 Manufacturer Supplied Data
Stack Diamslar {Feet) 18 Proposed Dasign Speciication
Fuel Type Naluwral Gas Only Proposed Design Speciication
Fuel Healing Value (BuWSCF, LHV) 8ei.1 Manutaciurer Supplied Data
Fuel Sutiur Content {Graing/SCF} 002 Manufaciurer Supplied Data
Ambient Temperatura {F} 91 50 42 30, Manulaclurer Supplied Data
Relative Humidity (%) Manulaclurer Supplied Data
CTG - Gross Power Qulput (kW) 75600 87400 89000 91100
Heat Input Ralg {MMBIuHr, LHY} 961.1 1,052 3 1,063.6 1,079.5 Manutaclurer Supplied Data
Fuel Fead Rate {(SCFMH1) 1,090,796 1,194,303 1,207,127 1225173 Calculated
Exhaus! Tempearalue {F) 1,200 1,194 1,189 1,182 Manufaclurer Supplied Data
Exhaust Valocity {FIS) 106.9 111.3 111.8 1124 Calculaled
Exhaust Analysis Argon 0.88 0 By 0.89 0.90 39948 IbAb mol Ar

Nitrogen 73.02 74.43 74.64 7502 28.0134 Ibib mol N,
Oxygen 12.76 12 A1 12.84 12.90 31.998 Ib/ib mol O,
Carbon Dioxide 3.44 361 3.62 364 44.009 Ib/ib mol CO,
Water 9.91 827 B.O1 7.55 18.0148 Ib/ib mol H,0
Exhaust Molecular Weight {Lbs/Lb-Mol) 28.19 2838 28.41 28.46 Calculated
Exhaust Flow Rals (Lbs/Hr, Wet) 2,278,000 2,396.000 2.416.000 2.444 000 Manufacturer Supplied Data
{ACFHW) 97,960,041 | 101,973,241 | 102,405,341 | 102,950,915 Calculated
{ACFMW) 1,632,667 1,699,554 1,706,756 1,715,849 Calculated
(ACFHD) 88,252,201 | 93,540,054 | 94,202,673 | 95178,121 Calculated
(ACFMD) 1,470,870 1,559,001 1,570,045 1,586,302 Calcutated
(SCFHW) 31,145,092 | 32,638,669 | 32,775,647 | 33,000,761 Calcutated
(SCFMW) 519,085 542,311 546,261 551,513 Calculated
{SCFHD) 28,058,613 | 29,847,721 | 30,150,318 | 30,592,408 Calculated
{SCFMD) 467 644 497,462 502,505 509,873 Calculated
Exhaust Moislure (%) 2.3 8.27 8.01 7.55 Manufaclurer Supplied Data
|Exhaust G2 Dry (%) 14,18 13.96 13.96 13.95 Calculated
Concentralion of NOx in Exhaus! _ |(ppmvd @ 15% 02} 9 9 9 g Manulactwier Supplied Data
{ppmvd) 10.3 108 106 106 Calculated
Concentration of CO in Exhaust (ppmvd) 9 9 9 9 Manutaclurer Supplied Data
(ppmvd @ 15% 02} 79 77 76 76 Calculated
[Concentration of VOC in Exhausl  |(ppmvw) 1.4 1.4 14 14 Manulacluwer Supplied Data
(ppmvd) 1.6 1.5 15 15 Gaiculated
{ppmvd @ 15% 02) 1.4 13 1.3 1.3 Calculated

Nole:

Dwerfield - Emissions Appendix Revl xls
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-~ - -~ ---CALCULATIONS AND COMPUTATIONS- — -~ - - - - T SRR -

Project:  Florida GE 7FA Turbing
Project  Number: 6792-140 Data: 9/25/00
Subject:  Gas Turbine Emission Calculations - GE 7FA - 50 % Load Conditions Date; 9/26/00]

OXIDES OF NITROGEN

LbsHr = (NOx Concentration, ppmvd) *(Exhaust Flow Rate, SCFMD) * (Mol Wi NOx, Lhs/Lb-Mol) * 60 Min/Hr
(385 SCF/Lb-Mol) * {1,000,000)

Oxides of Nitrogen Emissions Summary

Ambient Tempsralure| g1] 50] 42] 30] Proposed Permil Limit
Emission Per Combustion Turbine Unit
Lbs/Hr = 34.4 | 377 ] 38 | 387 ]
CARBON MONOXIDE
Lbs/Hr = {CO Conceniralion, ppmvd) *(Exhaust Fiow Rate, SCFMD) * (Mol Wt. CO, Lbs/Lb-Mol} * 60 Min/Hr

(385 SCF/Lb-Mol) * {1,000,0007

Carbon Monoxide Emisslon Summary

Ambient Temperature 91| 50| 42] 30f Proposed Permil Limit
Emission Per Combustion Turbine Unit
Lbs/Hr = 18.4 | 195 19.7 | 200 |

VOLATILE ORGANIC COMPOUNDS

Lbs/Hr = {VOC Concentration as Melhana, ppmvw; *(Exhaus! Flow Rate, SCFMW) * (Mol Wt VOC, Lbs/Lb-Mol) * 60 MinvHr
. {385 SCF/Lb-Mol) * (1,000,000}

Volatile Organic Compounds Emisslon Summary

Ambient Temperalure| ED| 50] 42| 30] Proposed Permit Limit
Emission Per Combustion Turbing Unit
LbsHr = 18] 19] 1.9 ] 1.9]
Deartigld - Eruanions Appandix Rev3 xls
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CALCULATIONS AND COMPUTATIONS

Project:  Florida GE 7FA Turhine
Project Number. 6792-140

Subject: Gas Turbing Emission Calculations - GE 7FA - 50 % Load Conditions

Date:
Date:

9/25/00
9/26/00

SULFUR DIOXIDE

Lbs/Hr = (Expected Fuel Gas Sultur Conlent, Grains/SCF) ° (Fuel Fead Rate, SCF/Hr) * (64 Lbs 502/32 Lbs S)

(7,004 Grains/Lbs)

Sulfur Dioxide Emisslons Summary

Ambient Temperaiure| 91] 50] 42] 30] Proposed Permit Limil
Emission Per Combustion Turbine Unit
Lbs/Hr = 6.2 | 6.8 | 6.9 7.0

Note:
Sulfur émissions calculated hased on Natural Gas sulfur content of .02 grains of sulfur/SCF Natural Gas

SULFURIC AGID MIST

Lbs/Hr = {S02 Emission Rate, lb/hw) * (SO2 o 503 Conversion Rate, Ib/Hr) * (98.07 Lbs 502/64.062 Lbs §)

Sulluric Actd Mist Emissions Summary

Arnbient Temperaiure) 91] 50] 42] 30[ Proposed Permit Limi{
Ermssion Per Combustion Turbine Unit
Lbs/Hr = 0.9] 1.0] 1.1] 1.1

MNote:
Assume 10% conversion of SO2 to SO3. Assume all SO3 is convarted 10 H2S04.

PARTICULATE MATTER

Base Equaltons

Particulate Matter Emissions Summary

Ambianl Temperaiure g1] 50] a2] 30] Proposed Permil Limit
Emission Per Combustion Turkine Wnit
Lbs/Hr = 18 | 18 | 18 | 18 ]

Notes:

Desrfiald - Emissions Appendix Reydals
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CALCULATIONS AND COMPUTATIONS I J R
. B . —|Project: - -Florida GE' 7FATurbine — — — —~ = 7
Projact  Number: B8792-140 Computed by: M. Lafond Date: 9/24/00
Subject.  Gas Turbine Emigsion Calculations - GE 7FA - 100 % Load Condilions Chached by: M. Griffin Date: $26/00
Dasign Paramelers Units Design Data Proposed Permit Limit Commants
Turbine Load (%) 100 Manutaciurer Supplied Data
Stack Diamster (Feet) 18 Proposed Design Spacification
Fuel Type Distillate Oil Proposad Design Spacification
Fusl Heating Valug (Btuwib, LHV) 16200 Manufacturer Supplied Data
Fusl Sulfur Content wit % sulfur) 0.05% Manufacturer Suppliad Data
Ambient Temparature [F) 91 50 42 30 Manufaciurer Supplied Data
Relative Humidity (%]} Manufacturer Supplied Dala
CTG - Gross Power Qutput (kW) 160,800.00 182500|  185,400.00 189300,
Heal Input Rale (MMB1u/Hr, LHV) 1,645.0 1,825.0 1.851.2 1,887.3 Manufacturer Supplied Data
Fual Feed Rale {Ib/Hr) 80,385 100,275 101,714 103,698 Calculated
Exhaust Temperalure {F) 1,138 1,088 1,079 1,066 Manufacturer Supplied Data
Exhaust Velocity (F/S) 154.4 165.0 166.5 168.6 Calculaied
Exhaust Analysis Argon 0.85 0.85 0.85 0.87 39.948 /b ol Ar
Mitrogen 70.33 71.37 71.56 71.86 28.0134 Ibilb mol N,
Oxygen 11.02 11.26 11.32 11.41 31.998 Ib/lb mol O,
Carbon Dioxide 5.44 5.47 5.46 5.45 44.009 bAb mol CO,
Waler 12.37 11.05 10.81 1042 18.0148 1bfib mol H,O
Exhausl Molscular Weighl {Lbs/Lb-Mol) 28.19 28.33 28.36 28.40 Calculaled
Exhausl Flow Rate {Lbs/Hr, Wet} 3,417,000 3,789,000 3,850,000 3,939,000 Manufacturer Supplied Data
(ACFHW) 141,445,658 | 151,166,218 1 152,573,185 | 154,420,463 ICalculated
[ACFMW) 2,357,428 2,519,437 2,542,886 2,573,808 Calculated
[ACFHD) 123,948,830 | 134,462,350 | 136,080,024 | 138,337,017 Calculated
[ACFMD) 2,065,814 2,241,039 2,268,000 2,305,617 Calculated
[SCFHW) 46,715,924 | 51,539,332 1 52,323,300 | 53,445.839 Calculated
(SCFMW) 778,599 858,989 872,055 890,764 Calculated
[SCFHD) 40,937,164 | 45,844,236 | 46,667,152 | 47,876,782 Calculated
[SCFMD) 682,286 764,071 777,786 797,946 Calculated
Exhaust Moisturg %} 1237 11.08 10.81 10.42 Marnutacturer Supplied Data
Exhaust O2 Dry (%} 12 58 12.66 1269 12.74 Calculated
Conceniration of NOx in Exhaust prvd @ 15% O2) 42 42 42 42 Manufaciurer Supplied Dala
(ppmvd) 593 58.7 56.4 58.1 Calculated
Concentration of CO in Exhaust {pprmvd) 20 20 20 20 Manutacturer Supplied Dala
{ppmvd @ 15% 02) 14.2 14.2 14.4 14.5 Calculaled
Concentration of VOC in Exhaust {pprmvw) 1.4 1.4 1.4 1.4 Manufacturer Supplied Data
{pprmvd) 1.6 1.8 1.6 1.6 Calculated
{ppmvd @ 15% O2) 1.1 1.1 1.1 1.1 Calculaled
Note:
Deeadisid - Emissions Appendix Revd xis
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Project:
Projact
Subjact:

CALCULATIONS AND COMPUTATIONS

Florida GE 7FA Turbine

Number: 6792-140

Computed by’ M. Latond Dale.

9/24/00

Gas Turbine Emission Calculations - GE 7FA - 100 % Load Conditions

Checked by M. Grilfin Date:

9/26/00

OXIDES OF NITROGEN
Lbs/Hr = {NOx Concentration, pprmvd) “(Exhaust Flow Rale, SCFMD) * (Mol Wi NOx, Lbs/Lb-Mol) ° 60 Min/Hr
{385 SCFAb-Mol) * {1,000,000)
Oxlides of Nitrogen Emisstons Summary
Ambient Temperature 91] 50] 42] 30] Proposed Parmit Limil
Emission Per Combustion Tuibine Unil
Lbs/Hr = 2896 | 3210] 3255] 3321 ]
CARBON MONOXIDE
Los/Hr = {CO Concentration, ppmvd) *(Exhaust Flow Rate, SCFMD) * (Mol Wt CO, Lbs/Lb-Mol) * 80 MinvHr
{385 SCF/Lb-Mol) * {1,000,000)
Carbon Monoxide Emisslon Summary
Ambient Temperalure 91| 50] 42] 30] Peoposed Permit Limit
Emission Per Combuslion Turksng Unit
Lbs/Hr = 595 66.6 | 67.0 ] 696
VOLATILE ORGANIC COMPOUNDS
Lbs/Hr = [VOC Concentralion as Methane, ppmvw} *(Exhaus! Flow Rale, SCFMW] * (Mol Wt. VOC, Lbs/Lb-Mol) * 69 MinvHr

{385 SCF/Lb-Mol} * {1,000,000)

Velatlle Qrganic Compounds Emission Summary

Deerfield - Ermissions Appandix Revl xis
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Ambienl Temperalure . 91] 50] 42] 30] Proposed Permit Limil
Emission Per Combuslion Turbing Linit
Lbs/Hr = 27] 30] 30 30 |
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CALCULATIONS ANC COMPUTATIONS

_|Project: _ Florida GE 7FA Turbing ) e . . -
Project  Number: 6792-140 Computed by: M. Lafond Data: 9124100
Subject:  Gas Turbine Emsssion Calculations - GE 7FA - 100 % Load Conditions Checked by: M. Gritlin Cata. 9/26/00

SULFUR DIOXIDE

Lbs/Hr = (Expected Fuel Oil Suffur Content, wt % Sullur) * (Fuel Feed Rate, Ib/Hr} * (64 Lbs S502/32 Lbs S}

Suifur Dioxide Emlssions Summary

Ambient Temperature 91] 50] 42] 30] Proposed Permit Limit
Emission Per Combustion Turbine Unit
Lbs/Hr = 90.3 | 100.2 | 101.6 | 103.6 |

MNota:
Sulfur emissions calculated based on Natural Gas sultur content of 0 02 grains of sulfur/SCF Natural Gas

SULFURIC ACID MIST

Lbs/Hr = {S02 Emission Rate, tbrhr) * (SO2 to SO3 Conversion Rate, ib/Hr) * (98.07 Lbs $02/64.062 Lbs S}

Sulfurlc Acld Mist Emissions Summary

Ambien! Temperature 91] 50[ 42] 30] Proposed Parmit Limil
Emission Per Combustion Turbine Unit
Lbs/Hr = 138 | 15.3 | 156 | 159]

Note:
Assume 10% conversion of SO2 1o SO3. Assume all SO3 is converted to H2S04,

Daartild - Emissions Appendix Revd xls
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CALCULATIONS AND COMPUTATIONS

Project:  Florida GE 7FA Turbine

Froject  Number: 6792-140 Computed by: M. Lafond Date: 9/24/00
Subject:  Gag Turbing Emission Calculalions - GE 7FA - 100 % Load Conditions Checked by: M. Griffin Date: 9/26/00
~ PARTICULATE MATTER

Particulate Matter Emisslons Summary

Ambienl Temperature 91] 50] 42] 30] Proposed Permil Limit
Emission Per Combustion Turbing Unit
Lbs/Hr = 34| 3 | 3 34 |
LEAD
Lbhs/Hr = {Lead Emission Factor, Ib/MMBLu) * (Fuel Feed Rate, MMBIu/Hr)

Lead Emisslons Summary

Ambient Temperature 91] 50][ 42] 30] Proposed Permit Limit
Emission Par Combustion Turbine Unit
Lbs/Hr = 0025 | 0.027 | 0.028 | 0.028 |
MNote:
Usa AP-42 Saction 3.1 Emission Factor, 0.000014 Ib/MMBtu

Doerield - Emissions Appendix Revd xis
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CALCULATIONS AND COMPUTATIONS
Project.  Florida GE 7FA Turbina
Projegt  Number:  §792-140 Computed by: M. Lafond Date’ 9/25/00
Subjecl: Gas Turbine Emission Calculations - GE 7FA - 75 % Load Condilions Checked by: M. Griffin Dala 9/26/00
Dasign Parameters Units Design Data Proposed Permit Limit Comments
Turbine Load %) 100 Manulacturer Supplied Data
Slack Diameter (Feet) 18 Proposed Design Spacificalion
Fual Typa Distillate Qil Proposed Design Specilication
Fusl Heating Value [Btu/lb, LHV} 18200 Manufacturer Supplied Dala
Fuel Sulfur Content {wt % sulfur) 0.05% Manutacturar Supplied Dala
Ambient Temperature (F) 91 50 42 30 Manufacturer Supplied Dala
Relalive Humidity (%) Manufacturer Suppiied Oata
CTG - Gross Power Output (KW} 120,600 136,900 139,000 142,000
Heal input Rale {MMBtuHr, LHV) 1,336.2 1.458.0 1,480.4 1,510.9 Manufaciurer Supptied Data
Fuel Feed Rate {Ib/Hr) 73,418 80,110 81,341 83,016 Calculated
Exhaust Tempseraiure (F) 1,186 1,153 1,148 1,142 Manufacturer Supplied Data
Exhaust Velocily (FIS) 128.3 133.0 134.0 135.5 Calculated
Exhaust Analysis Argon 0.85 0.85 0.86 0.86 39.948 Ibilb mo Ar
Nitrogen 70.71 71.57 71.69 71.90 28.0134 Ib/ib mod N,
Oxygen 11.15 11.13 11.13 11.14 31.998 Ibdb mol O,
Carbon Dioxide 542 560 5.62 5.65 44.009 Ibab mol CO,
‘Water 11.88 10.86 10.71 10.45 18.0148 Ib/lb mot H,O
Exhaust Melecular Weight (Lbs/Lb-Mal) 28.24 28.37 28.39 28.42 Calculated
Exhaust Fiow Rale (Lbs/Hr, Waet) 2,761,000 2.934,000 2,968,000 3,015,000 Manufaciurar Supplied Data
[ACFHW) 117,511,876 [ 121,810,383 [ 122,756,013 | 124,110,414 Calculatad
(ACFMW) 1,958,533 2,030,173 2,045,934 2,068,507 Calculated
[ACFHD} 103,651,563 | 108,581,776 | 109,608,844 | 111,140,876 Calculated
"HACFMD) 1,725,859 1,809,696 1,826,814 1,852,348 Calculated
{SCFHW} 37,679,209 | 39,856,688 | 40,291,021 | 40,888,162 Calcviated
. [(SCFMW} 627,987 664,278 671,517 681,469 Calculated
{SCFHD) 33,202,919 | 35,528,252 | 35,975,853 36,615,349 Calculated
{SCFMD) 553,382 592,138 599,508 610,256 Calculaled
Exhaust Moislure {%) 1184 10.B6 1074 10.45 Manufacturer Supplied Data
Exhaust O2 Dry (%) 12.65 12,49 12,47 12.44 Calculated
Concentration of NOx in Exhaust  |{pprmvd @ 15% 0O2) 42 42 42 42 Manufacturer Supplied Data
{ppmvd) 50.7 599 60.0 60.2 Calculaled
Concentration of CO in Exhausl {ppmvd) 21 22 22 22 Manutaciurer Supplied Data
(ppmvd @ 15% 02) 150 15.4 154 15.3 |Caiculated
Concaniration of VOC in Exhausl  {{ppmvw) 1.4 1.4 1.4 1.4 Manufacturer Supplied Data
{pprmvd) 16 1.6 1.6 1.6 Calculated
{pprmvd @ 15% 02) 1.1 1.1 1.1 1.1 Calculated
Note:
Doerfietd - Emiasions Appendix Rev] xis
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Project:
Project
Subject:

Florida GE 7FA Turbine

CALCULATIONS AND COMPUTATIONS

Number:

Gas Turbine Emission Calcwfations - GE 7FA - 75 % Load Conditions

Computed by: M. Lafond Date:
Chacked by: M. Griftin Date:

9/25/00
9/26/00

OXIDES OF NITROGEN
Lbs/Hr = {NOx Concentration, ppmvd} "(Exhausi Flow Rate, SCFMD) * (Mol Wi NOx, Lbs/Lb-Mol) * 60 Min/Hr
(385 SCF/Lb-Mo#) * (1,000,000}
Oxides of Nitrogen Emlsslons Summary
Ambienl Temperature 91] 50] 42] 30] Proposed Permit Limit
Emission Per Cambuslion Turbine Unit
LbsHr= 2327 | 254.0 | 2578 263.2 |
CARBON MONOXIDE
Lbs/Hr = (CQ Concentration, ppmvd) *(Exhaus! Flow Rate, SCFMD) * (Mol Wi CQ, Lbs/Lb-Mol) * 80 Min/Hr
(385 SCF/Lb-Me!) * (1,000,000}
Carbon Menexide Emisslon Summary
Ambien! Temperature a1] 50] 42] 30| Proposed Parmit Limit
Emission Per Cornbustion Turbine Lnil
Lbs/Hr = 50.7 | 56.8 | 575 | 58.5 |
VOLATILE ORGANIC COMPOUNDS
LbsHr =

(vVOC Concentration as Melhane, ppmvw) “(Exhaus! Flow Rate, SCFMW) * {Mol Wi, VOC, Lbs/Lb-Mal) * 60 Min/Hr

{385 SCF/Lb-Mai} * (1,000,000}

Yolatlle Organic Compounds Emisslon Summary

Deethiald - Emissions Appendix Revd xis
GE TFA QI - 75%
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CALCULATIONS AND COMPUTATIONS

Project:” “Flonda' GE 7FA Turbing
Project  Number: §792-140 Computed by M. Lafond

Subject: Gas Turbine Emission Calcutations - GE 7FA - 75 % Load Condilions Checked by. M. Griffin

Dater 9/26/00
Data: 9/26/00

SULFUR DIOXIDE

Lbs/Hr = {Expected Fuel Oil Sultur Content, wi % Sulfur) * (Fuel Feed Rale, |b/Hr} * (64 Lbs S02/32 Lbs 5)

Sulfur Dioxide Emisslons Summary

Ambient Temperalurg E| 50] 42 30] Proposed Permit Limit
Emission Per Combustion Turbine Unit
Lbs/Hr = 73.3] 80.0 ] 81.3] 82.9 |

SULFURIC ACID MIST

Lbs/Hr = (SO2 Emission Rate, fb/hr) * (SO2 to SO3 Conversion Rate, Ib/Hr} * (98.07 Lbs S02/64.062 Lbs S)

Suituric Acid Mist Emlsslons Summary

Ambient Temparalure 91] 50] 42] 30] Propesed Permil Limit
Ermission Per Combustion Turbine Unit
Lbs/Hr = 11.2 ] 12.2 ] 12.4 | 12.7]

Note:
Assume 10% convarsion of SO2 to 503, Assume all SO3 is converted to H2504

Deartisld - Emissions Appandix Rev3 x)a
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CALCULATIONS AND COMPUTATIONS

Project  Florida GE 7FA Turbine
Project  Number: 6792-140 Computed by: M. Latond Date: 9/25/00
Subject.  (3as Turbine Emission Calculations - GE 7FA - 75 % Load Condilions Checked by: M. Gritlin Date: B/26/00

PARTICULATE MATTER

Particulate Matter Emissions Summary

Ambient Temperatura a1 50] 42} 30| Proposed Permit Limit
Emission Per Combustion Turbing Unit
Lbs/Hr = 34| 34 | 34 | 34 |
Neles:
LEAD
Lbs/Hr = {Lead Emission Factor, Ilb/MMB1u) * {Fuel Fged Rate, MMBtu/Hr)
Lead Emissions Summary
Ambignt Temperature n 50] 42] 3G] Proposed Parmit Limit
Emission Per Combustion Turbine Unil
Lbs/Hr = 0.020] 0.022] 0.022] 0.023]
Note:
Use AP-42 Saection 3 1 Emission Factor. 0.000014 1b/MMBtu

Deerield - Emussions Appendix Revd xls
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CALCULATIONS AND COMPUTATIONS

Project:  Florida GE 7FA Turbine
Project  Mumber.  6792-140
Subject:

Gas Turbine Emission Calculations - GE 7FA - 50 % Load Conditions

Computed by: M. Lafond
Chacked by. M. Grittin

Date: 9/25/00

Date: 9/26/00

Design Parameters Units Deslgn Data Proposed Permit Limit Caomments
Turbing Load (%) 100 Manufacturer Supplied Data
Stack Diameter (Festi) 18 Proposed Design Specification
Fual Type Disillate Ott Proposed Design Specification
Fual Heating Value [Blwib, LHV} 18200 Manufacturer Supplied Data
Fuel Sulfur Content [wt % sullur) 0.05% Manufaciurer Supplied Data
Ambisnl Temparalure {F} H 50 42 30, Manufacturer Supplied Data
Relative Humidity {%) Manufacturer Supplied Data
CTG - Gross Power Quiput (kW) _ 80.400.00 91300 92,700.00 94600
Heat Inpui Rale {MMBIU/Hr, LHY) 1,054.8 1,165.9 1,168.9 1,186.3 Manufaclurer Supplied Data
Fusl Fead Rate {IbfHr) 57.956 63,511 64,225 565,181 Calculated
Exhausi Temperatura {F) 1,200 1,200 1,200 1,193 Manufaciurer Suppliad Data
Exhaus! Velocity {FI5) 109.0 112.5 112.9 113.4 Calculated
Exhaust Analysis Argon 0.86 0.86 0.85 (.86 39.948 In/lb mol Ar

Nilrogen 71.45 72.18 72.29 72.53 28.0134 Io/lb mol N,
Oxygen 11.91 1167 11.63 11.64 31.998 Ib/b mol G,
Carbon Dioxide 503 5.34 5.39 542 44.009 Ib/Ib mol CQ,
Waler 10.75 995 9.84 956 18.0148 Ibvlb mol H,0
Exhaust Molacular Weight {Lbs/Lb-Mal) 28.32 28.44 28.46 28.49 Catculated
Exhaust Flow Rate {Lbs/Hr, Wet} 2,333,000 2,419,000 2,427,000 2,451,000 Manutacturer Supplied Dala
{ACFHW) 99,860,109 | 103,104,272 | 103,386,331 | 103,839,200 Calculated
{ACFMW) 1,664,335 1,718,405 1,723,106 1,730,653 Calculated
{ACFHD) 89,125,148 | 92,845,397 | 93.213,116 | 93,922,657 [Calculated
(ACFMD) 1,485,419 1,647,423 1,553,562 1,665,376 Calculated
{SCFHW) 31,749,193 | 32,780,632 | 32,870,309 | 33,154,127 Caiculated
{SCFMW) 529,163 546,344 547,838 562,569 Calculated
{SCFHD} 28,336,166 | 29,518,959 | 29,635,870 | 29,987,908 Calculaled
{SCFMD) 472,269 491,983 493,931 499,798 Calculated
Exhaust Moisturg (%) 10.75 9.95 9.84 9.55 Manufacturer Supplied Data
Exhaust O2 Dry {%) 13.34 12.96 12.90 12.87 Calculated
Concentration of NOx in Exhaust  |(pprwd @15% 0O2) 42 42 42 42 Manufacturer Supgplied Data
{ppmvd) 53.8 56.5 57.0 57.2 Calculated
Concenltration of CO in Exhaust {pprvd) 38 31 30 N Manulfaciurer Supplied Data
{ppmwd @ 15% 02) 29.7 23.0 22.1 228 Calculated
Concaniralion of VOC in Exhaust  [(ppmvw) 14 1.4 1.4 14 Manufaciurer Supplied Data
{pprvd) 1.6 1.6 1.6 1.5 Calculated
(pprvd @ 15% 02) 12 12 1.1 1.1 Calcuiated
Note:
Deearfiald - Emissions Appendix Revd xis
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CALCULATIONS AND COMPUTATIONS

Project.  Florida GE 7FA Turbine
Projecl  Number: 6792-140
Subject:  Gas Turbine Emission Calculations - GE 7FA - 50 % Load Condilions

Date: 925/00
Date: 9/26/00

OXIDES OF NITROGEN

LbsHr = [NOx Concentration, ppmvd) *(Exhaust Flow Rate, SCFMD) * (Mol Wt. NOx, Lbs/Lb-Mol) * 60 Min/Hr
{385 SCF/Lb-Mol} * {1,000,000)

Oxides of Nitrogen Emisslons Summary

Ambienl Temperature 91] 50] 42] 30] Proposed Permit Limit
Emission Per Combuslion Turbine Unit
Lbs/Hr = 181.9 | 199.2 | 2015 ] 2046 |

CARBON MONOXIDE

Lbs/Hr = {CO Concentration, ppmvd) *(Exhaust Flow Rate, SCFMD} * {Mal Wi. CO, Lbs/Lb-Mol) * 60 Min/Hr
{385 SCF/Lb-Mol) * (1,000,000}

Carbon Monoxide Emission Summary

Ambignl Tempsralure| 1] 50] 421 30[ Proposed Permit Limit
Emission Par Combustion Turbing Unit
Lbs/Hr = 78 3 66.5 | 6546 | 67.6 |

VOLATILE ORGANIC COMPQUNDS

Lbs/Hr = {VOC Concsniration as Methane, ppmvw} *(Exhaust Flow Rale, SCFMW) * (Mol Wi VOC, Lbs/Lb-Mol} * 60 MinvHr
{385 SCF/Lb-Moal) * {1,000,000)

Volatlle Organic Compounds Emission Summary

Ambient Temperalure] g1] 50] 42] 30] Proposed Permit Limit
Emigsion Per Combustion Turbing Unit
Lbs/Hr = 181 1.9 15 19]
Dasrield - E;missions Appendix Rev3 xts
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CALCULATIONS AND COMPUTATIONS

Project”  Florida GE 7FA Turbing
Project  Number: 8792-140

Subject:  Gas Turbine Emission Calculations - GE 7FA - 50 % Load Conditions

Dale:
Date:

9/25/00
9/26/00

SULFUR DIOXIDE

L.bs/Hr = [Expacted Fusl Qif Sulfur Content, wt % Sulfur) * (Fuel Feed Rale, Ib/Hr) * {64 Lbs S02/32 Lbs §)

Sultur Dioxide Emigsions Summary

Ambient Temperature] g1] 501 az] 30] Proposed Permit Limit
Emission Per Combuslion Turbine Unit
Lbs/Hr = 5791 - 63.4 | 64.2 | 65.1 ]

Nota:
Sullur emissions calcuiated based on Natural Gas sulfur content of § 02 grains of sullur/SCF MNatural Gas

SULFURIC ACID MIST

Lbs/Hr = (SO2 Emission Rate, ib/hr) * (SO2 to SO3 Conversion Rale, Ib/Hr) * {98 07 Lbs 502/64 062 Lbs S)

Sulfuric Acld Mist Emisslons Summary

Ambient Temperature 91] 50] 42] 30] Proposed Permit Limit
Emission Per Combustion Turbine Unit
Lba/Hr = 89] 97] 98] 10.0]

Note:
Assume 10% converséon of SO2 to SO3. Assume all $03 is convertad 10 H2504.

CALCULATIONS AND COMPUTATIONS

Project”  Flonda GE 7FA Turbine

Deerfiald - Ermizsions Appandix Rev3 xls
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Projact  Number. 6792-140 Computed by: M. Lalond Data: 9/25/00
Subject:  Gas Turbine Emission Calcutations - GE 7FA - 50 % Load Conditions Checked by: M. Griffin Date: 9/26/00

PARTICULATE MATTER

Particulate Matter Emissions Summary

Ambigni Temperature 91] 50[ 42] 30] Proposed Parmi Limit
Emissicn Per Combustion Turkine Unit
Lbs/Hr = 34 34 | 34 3]
Nolas.
LEAD
LbsfHr = {Lead Emission Faclor, lb/MMBIu} * {Fusl Feed Rate, MMBtu/Hr}
Lead Emissions Summary
Ambignt Temperalure 91] 50] 42] 30] Proposed Permil Limit
Emission Per Combustion Turbing Unit
Lbs/Hr = 0036] 0.017] 0.018] 0.018]
Note:
Use AP-42 Section 3.1 Emission Factor, 0 000014 Ib/MMBtY

Desrlie'd - Emissicns Appendix Rev3 xis
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Deerfield Beach Energy Center
Estimated NSPS NOy Emission Standard

Turbine General Electric Model 7FA
Natural Gas Firing

Nominal Maximum Electrical Capacity 174.8 MW
Maximum Energy Input 1629.1 MMBtu/hr (LHV)
1,719,677,960 kJ/hr
Heat Rate 9,320 Btu/kWh
9.8 kJ/Wh
NSPS Subpart GG NOx Limit 0.0110% Volume % NOx @ 15% Q2

110 ppmvd @ 15% 02

Turbine General Electric Model 7FA
Distillate Fuel Qil Firing

Nominal Maximum Electrical Capacity 182.5 MW
Maximum Energy Input 1825 MMBtu/hr (LHY)
1,926,470,000 kJ/hr
Heat Rate 10,000 Btu/kwh
10.6 kJ/Wh

NSPS Subpart GG NOx Limit 0.0102% Volume % NOx @ 15% 02

102 ppmvd @ 15% 02

Note:

These calculations have been performed using nominal turbine data at 50 degrees F

conditions and are intended to provide an estimate of 40 CFR 60 Subpart GG NOx
Emission Limits.

Deerﬁe:ld - Emissions Appendix Rev3.xls
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CALCULATIONS AND COMPUTATIONS

Project Florida GE 7FA Turbine

Project Number: 6792-140
SubjectNatural Gas Heater - Emission Calculations

Computed by:

M. Lafond

Checked by:

Notes:

M. Griffin

Date:
Date:

9/25/00

10/6/00

Emission Source: Natural Gas Heater
Source Type: Natural Gas Fueled Heater
|Heat input (MMBtu/hr): 13
Number of Units; 1
Sulur Content of Fuel (grains/scf): 0.02
Fuel Heating Value, HHV {Btu/scf): 1020
LHV (Btw/scf): 908
Operating Hours per Year: 3500
Fuel Feed Rate (sct/HR): 12745
Emission Emission Rate - per Unit
Compound Factor (a) Hourly (b} Annual (c)
(Lbs/MMBtu) {Lbs/Hr) (Tons/Year)
Criteria Poliutants
Nitrogen Oxides 0.102 1.3 2.3
Carbon Monoxide 0.09 1.2 2.1
Volatile Qrganic Carb 0.06 0.78 1.37
Sulfur Oxides (d) 0.01 0.07 0.13
Paniculate 0.01 0.13 023

(a) Emission Factors based on the information supplied by ENRON
on 8/11/99.
(b) Hourty Emission Rate (Lbs/Hr) = (Heat Input * Emission Factor)

(c) Annual Emission Rate (Tons/Yr) = (Hourly Emission Rate, Lbs/Hr) *

(Hour of Operation Per Year, Hr/Yr) / (2,000 Lbs/Ton)

(d) Sulfur Oxides Emission Rate (Lbs/Hr) based on the sulfur content of the fuel,

Deerfield - Emissions Appendix Rev3.xls
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CALCULATIONS AND COMPUTATIONS

Praject: Florida GE YFA Turbine

Project Number. 6752-140

Computed by. M. Gaffin

Sul::\ject: Cooling Tower Emissions

Date:

10/2/00

Checked by.

Motes:

Date.

\Water Circulation Rate (a), per cell (GPM) 4 000
Number of Cells 9
Total Vvater Circulation Rate {2} all cells {GPM) 36,000
Annual Operation r (hrs/year) J 3.500
Total Liquid Drift (b} I (%) I 0.001
Expected TDS/TSS of Circulated Water {c) [ (ppmw) l 2085
Emission Rate - Total Cooling Tower
Total Suspended Farticulate (d) {Lbs/Hr} Q378
Tons/Yr) Q0 658

(a) Design Water Circulation Rate. Gallens/Minute (GPM)

(b} Design Total Liquid Dnft, Percent (%)
(¢) Process Design Data

(d} Based on USEPA AP-42 Section 13.4 Wet Cooling Towers,
Table 13.4-1. Modfied to Cooling Tower Design
Lbs/Hr = (Water Circulation Rate, GPM)*60*(Drift. %) / 100 *
(8 3453 Lbs/Gal) * (TDS, Lbs PM/7,000,000 Lbs Water)
Tons/Yr = {Lbs/Hr) “ (8,760 Hrsfvry 1 (2,000 Lbs/Ton)

Deerfield - Emissions Appendix Rev3 xis
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TANKS 4.07 Cuiput and VOC Emissions Calculations for Deerfield Beach Energy Center, Florida
T00? No. 2 Oll Main Tank

TANKS Quput:
Maximum Hourly Emission Rate:
Total Hours= 1,000
. July = 744 hours
July Max Fuel Use = 32,551,686 gallons/month
Greatest monthly total standing plus working loss (July) = 1338.29 Ib/month
Maximum YOC emission rate = 1.80 Ib/hr
Hours each for June, August = 128.00 hours
Fuel use for June, August each = 5,600,250 gallons/month
Annual Total Emission Rate:
Annual total standing plus working losses = 1876.74 lbfyear
PTE = 0.9 tonsfyr

Tank Specifications Used:
Vertical fixed roof
Vented fo atmosphere, default breather vent +/- 0.03 psig
Non-heated
Flat roof
Shell in good condition
43,752,266 gallons/year throughput
2.502,754 gdllons capacity

17.4817 turnovers/year Throughput/capacity)
Average liquid height in tank 1/2 fank height

Deerfield - Emissions Appendix Rev3.xls
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TANKS 4.07 Output and VOC Emissions Calcuiations for Deerfield Beach Energy Center, Florida

TANKS Ouput:
Maximum Hourly Emission Rate:
Total Hours= 1,000
July = 744 hours
July Max Fuel = 32,551,686 gallons/month
Greatest monthly total standing plus waorking loss (July) = 1033.8 Ib/month
Maximum VOC emission rate = 1.39 Ib/hr
Hours each for June, August = 128,00 hours
Fuel use for June, August each = 5,600,290 gallons/month
Annual Total Emission Rate:
Annual total standing plus working losses = 763.9 Ib/year
PTE = 0.38 tons/yr

Tank Specifications Used:
Vertical fixed roof
Vented to atmosphere, default breather vent +/- 0.03 psig
Non-heated
Flat roof
Shell in good condition
43,752,266 galions/year throughput 6250
617,751 gallons capacity

70.8251 turnovers/year Throughput/capacity)
Average liquid height in tank 1/2 tank height

Deerfield - Emissions Appendix Rev3.xls :
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Florida GE 7FA Turbine
Summary of Facllity HAP Emissions

3500 hrs 2500 hrs NG &| CTGs All
Natural Gas | 2500 hrs NG 1000 hrs Qil | 1000 hrs Qil Cases Fuel Heater | Facility Total
Total HAPs tpy 50 3.6 39 7.5 7.5 0.04 7.8
Max HAP tpy 2.6 1.8 2.4 2.4 26 4.01E-02 26
Max HAP Compound Formaldehyde | Formaldehyde Manganese [ Formaldehyde | Formaldehyde Hexane
Major Total HAPs No
Maijor Single HAP No
Total HAPs Ib/hr 3.0 3.0 8.1 8.1 8.1 2.45E-02 B.1
Max HAP Ib/hr 1.5 1.5 5.0 5.0 5.0 2.29E-02 5.0
Deerfield - Emissions Appendix Rev3.x!s
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Calculations and Computations
HAP Emissions from Simple Cycle CTG Facility
Project: Florida GE TFA Turbine
Project Number; 8792-140 Computed by: M. Behnke Date: 9124100
Subject: Natural Gas Turbine Non-Criterla Checked by: M. Griffin Date: 1216100
R o Regulated Pollutant Emissions
Matural Gas Fired
CTO Natural Gas Combustion]  CTG Emissions Fachlity Facility
Emdsslon Maxismm Average Emission Rate, Emission Rate Major
Pofutant Type™ Factor Heat npud, Heat nput, Pt Tuibine MNICTGs Source
AP.47 Section 3.1 04/00 - Combustion i
Turbine Natural Gas per lurhine per turbine Hourly'” Annuai® Hourly® Annual®
i 0*scf) goMMBI | gating | amBtwbo™ | MBuH® (i} {tpy) (Hohr) {tpy) (Y
1,3-Butadisne HAP 4 30E.07 4] 18926 1,830 4 8 14€-04 § 1 38E-03 | 2 44E-03 | 4 13E.03 No
Acetaldehyde HAPR 4 00E-05 C 18926 1,830 4 757E-02 1 128E-01 1 227E-01 | 3 84E-01 No
Acrolein HAP 6 40E.06 C 18926 1,830 4 1.21€-02 | 2 05E-02 | 3 63E-02 | 6.15E-02 No
Benzene ' HAP 1.36E-02 1.33E-05 B 18926 18304 | 252602} 4.276-02 | 7 57€.02 | 1.286-01 No
Ethylbanzene HAP 3 20E.05 C 18926 1,830 4 6 06E-02| 1.03E-01 | 1 82E-01 § 3.08E-01 Mo
Formaldehyde '™ HAP 2.72E-01 2 66E-04 18028 18304 | 504601 853E-01 | 1 51E+00§ 2 56E+00 No
Naphthalene HAP 1.30E-06 C 18826 1,630 4 246E-03 | 416E-03 | 7.38E-03 | 1.25€-02 Nao
PAHSs HAP 2 0E-06 C 18628 1,830 4 4.18E-03 | 7.05E.03 | 1.25E.02 | 2.11E.02 No
Propylene Oxide HAP 2 90E-05 o 18926 16304 § 49E-02 | 9 29E-02 1 1 65E-01 | 279E-01 No
Toluarne ¥ HAP 7.10E.02 6 96E.05 B 18928 18304 1.32€.01 ] 223E-01 | 365E-01 | 8BYE-01 No
Xylene HAP 6.40E-05 c 41,8926 18304 121E-01 | 205E-01 | 363E-01 | 6.15E-0 No
Hoaurs of
QOperation
MNatural Gas CTG 3,500
Number cf Turbines 3
Total HAPs 0 50 Neo
Maximum Individual HAP 1.5 26 No
Matural Gas Healing Value ! 1020 Btu/SCF (HHV)
908 BW/SCF (LHV)
Notes:
(a) Type = NC for Non-Ciiteria Pollwtants, HAP/POM for compounds included as polycyclic organic matter or HAP for Hazardous Air Poliutant.
(b) Maximum heat input rate lor turbine is based on HHV data at ambient temperature of -15°F and 100% load wperating condittons
(c) Average heat input rate is based on HHV data at an average ambient temperature of 47.1°F and 100% load operating conditions
(d} Emission Factor (IbAMMBtu) = {Emissian Factor, /10" scf) / (1040 Bu/sch)
(e} Hourly Emission Rate (Ib/he) = [Heat Input Rate (MMBtw/Hr) * Emission Facter {Ib/MMBiu)}
{fy Annual Emission Rate (lpy) = (Average Hourly Emission Rate, Ibfhr) * {2,500 htyr) ¢ (2,000 Ib/ton)
(@) Emission Factars from CARB CATEF emission factor database for natural gas fired combuslion turbines
{h] Modilied from AP-42 Section 3 1 emissions database for large turbines
(1) Natural gas heating valus is taken from a gas analysis report pronded by Duke Energy.
Deerlield . Emissions Appandix Rev3 xis
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Calculations and Computations
HAP Emissions from Simple Cycle CT3G Facllity

Project: Florida OE 7FA Turblna
Project Numbar: £792-140 Computed by: M. Bahnke Date: 9/21/00
|Subject: Natural Gas Turbine Non-Criteria Checked by: M. Griffin Date: 12/6/00]
Regulated Poliutant Emissi
Natural Gas Flred
CTQa Natural Gas Combusti CT0 Emissions Facllity Facility
Emission Maximum Average Emisslon Rate, Emistlon Rale Major
Pollutat Type'® Faclor Heal thpud, Heat Input, Per Turbing MCTG Source
AP-42 Seclion 3.1 04/00 - Combustion
Turbline Natural Gas prr lurbine per turbine Hourly™ Annual® Hourly* Annuat?

(610" sch) MMBI | Rating | (MmBtumg™ IR L) tpy) {trhr) (tpy) (¥IN)
1.3-Butadiene HAP 4 30E-07 D 1.892¢6 18304 8 t4E.04 | 9 84E-04 | 2 44E.03 | 2.95E.03 Na
Acetaldehyde HAP 4 00E-05 [od 18926 18304 7.57E-02 | 9.15E-02 | 227E-01 | 2.75E-01 No
Acrolein HAP 6 40E-06 C 18926 1,830 4 1.29€-02 | 1.46E-02 | 3 63E-02 | 439E-02 No

|Benzene ' HAP 1.36E-02 1.33E-05 8 1.8926 1.830 4 2.52E.02 | 3 05E.02 | 7.57E.02 | 9.15E-02 No
Ethylbenzene HAP 3.20E-05 [od 18926 18304 6 06E-02 | 7.32E-02 | 1.82E-01 | 2.20E-01 No
Formaldehyde "' HAP 2.726-M 2.66E-04 1,8928 18304 504E.01 | 6 09€.01 | 1.51€+00 | 1.83E+00 No
MNaphthalene HAP 1.30E-08 (o 1,8926 18304 246€-03 ) 297€-03 | 7.38E-03 | 8 92E-03 No
PAHSs HAP 2.20€.06 [o] 1.8926 18304 4.16E.03 | 503E-03 | 1.25E-02 | 1 51E-02 No
Propylene Oxide HAP 2.90E-05 D 1,8926 1,830 4 5 49F.02 | 6 64E-02 | 1.65E-01 | 1.99E-01 No
Toluens '’ HAP 7 10E-02 6.98E-05 2] 109286 18304 132E-01| 1.99E-01 | 3 85E.01 | 4.78E.01 No
Xylena HAP 6 40E-05 C 1892¢6 18304 1 29E-01] 1.46E-01 | 3 63E-01 | 43%E-01 No
Hours of
Operatton
Natural Gas CTG 2,500
Number of Turbines 3
Total HAPs 30 36 No
MaxImum individual HAP t.8 18 No
Natural Gas Heating Value " 1020 Btu/SCF (HHV)
908 BWISCF (LHY)

Notes

(a) Type = NC for Non-Criteria Pollutants, HAP/POM lor compounds included as polycyclic arganic matter or HAP for Hazardous Air Pollutant
(o) Maximum hsat input rate for turbine is based on HHV data at ambient temperature of -15°F and 100% load operating conditions.

(c) Average heat input rate 1s based on HHY data at an avarage ambient terperalure of 47.1°F and 100% load operaling conditions,

1d) Emission Factor {ib/MMBtu) = ([Ermssion Factor, 110" scf) / (1040 Btu/sci)

(e) Hourly Exussion Rate {Ib/r) = [Heat Input Rate (MMBtw/Hr) * Emission Factor (Ib/MMBtu))

(f) Annual Emission Rale (Ipy) = (Average Hourly Ermission Rate, Ib/hr) * (2,000 heiyr) / (2,000 Ibiton)

(g) Emissian Factars from CARB CATEF emission factor database for natural gas fired combustion turbines.

(h) Moditied fram AP-42 Saction 3 1 emissions database for large turbines

(1) Natural gas heating value is taken from a gas analysis report provided Duke Energy.

Deerhield - Emissions Appendix Rev3 xis
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Calculations and Computations
HAP Emissions from Simple Cycle CTG Facility
Project: Florida GE JFA Turbine
Project Number: B792-140 Computed by. M. Behnke Date: 9121100
|Subject: Distillate Qil-Fired Turbine Non-Critaria Checked by: M. Griffin Date: 12/6100
Regulated Potlutant Emissions
Distillate Oii-Fired
CTG Distillate Qil Combusti CTG Emissions Facility Facility
Emission Masimum Average Emisslon Rale, Emission Rale Major
Pollutant Typc"’ Factor Heal inpu, Heat Input, Per Turbine M CTGs Source
AP-42 Section 3.1 04/00 - Combustion
Turblne - Distillate O par turbing por furbine Hourky™ Annyal® Hourty™ Annyai®
(1610 gal) (IMMBIU)* | Rating |} (WMBIwHG™ [MMBIWHG {ibmv) {tpy) {ibhe) |tpy) [he]
1,3-Butadisne HAP 1.60E-05 ] 2,094.1 20250 335602 | 162E-02 | 1.01E-01 | 4 BBE-02 No
Benzene HAP 5 S0E-05 c 20941 20250 1.45E-01 | S57E-02 | 3.46E-01 | 187E-01 No
Formaldehyds HAP 2 BOE-04 B 20941 20250 S86E-01| 28301 | 1.76E+00 | 8 50E-01 No
Naphthalene HAP 3 50E.05 c 2,094 1 20250 7.338-02 | 354E-02 | 2.20E-0t | 1 06E-01 No
PAHSs HAP 4 00E-05 c 2,094 1 2,0250 8 38E-D2 | 4 05E-02 | 251E-01 | 1 21E-1 No
Arsenic HAP 110E.05 D 2,084 1 20250 |230E-02| 1 11E-02 | 6 NE-02 | 3 34E-02 No
Berylium HAP 310€E-07 D 2,084 1 20250 6 d9€-04 | 3 14E-04 | 1.85E.03 | B 42E-04 No
Cadmium HAP 4 BOE-06 D 20941 20250 1.01E.02 | 4 B6E.03 | 3 02E-02 | 1.48E-02 MNo
Chromwm HAP 1.10E-05 D 20941 20250 2.30E.02 | 1.11E.02 | 6 91E-02 | 3 34E.02 No
Lead HAP 1 40E-05 D 20941 20250 293E-02 | 1.42E-02 | 8B0E-02 | 4.25E-02 No
Manganese HAP 7.80E.04 D 20841 20250 1.65E+00| 8 ODE-01 | 4 96E+00 | 2 40E+00 No
Mercury HAP 1.20E-08 D 2,094.1 20250 251E-03 | 1.21€-03 | 7 54E-03 | 3 64E-03 No
Nickel HAP 4 80E.08 D 20941 20250 963E.03 | 466E-03 | 289E-02 | * 40E.02 No
Setenium HAP 2.50E.056 D 2.0041 20250 574€.02 | 253E-02 | 1 57E-01 | 7 59E.02 No
Hows of
Operation
Distillate Ol CTG 1.000
Number of Turbines 3
Total HAPs 8.1 3.9 No
Maximum Individual HAP 5.0 24 No
Distillate Oil Heating Value 138 MMBwW/10’ gal (HHV)
125 MMBIW/10' gal (LHY)
Notes-
(a) Type = NC for Non-Crileria Pollutants, HAP/POM for compounds included as polycyclic organic matter of HAP foi Hazardous Airr Pollutant

(b) Maxsmumn heat wput sate for lurbine 1s based on HHV data at ambient temperatuie ol -15'F and 100% load operaling conditions.,
(c} Average heat input rate is based on HHV data at an average ambient tempesaturs of 47.1°F and 100% lead opserating conditions
(d) Emission factors from AP-42, Section 3 1, Tables 3 1.4 and 3.1-5

(@) Howlly Emussion Rate (ib/hr) = [Heat Input Rate (MMB1u/Hr) * Emission Facter {Ib/MMBIu))

(f} Annual Ermission Rate (tpy) = (Average Hourly Emission Rate, Ibfhr) * {500 hilyr) 7 {2,000 ibfton)

Deerfield - Emissions Appendix Rev3 xis
Tuibines - Gil - 1000 hr W ot 22 W22



Calculations and Computations
HAP Emissions
Project: Flonida GE 7FA Turbine
Project Number: £792-140 . Computed by: M. Griffin
Subject: Natural Gas Fuel Heater Non-Criteria Regulated Pollutant Emissi Checked by:
Auxiliary Boiler Natural Auxiliary Boiler
Gas Combustion Emissions Facility Facility
Emission Maximum Averge Emission Rate, Emission Rate Major
Pollutant Type® Factor Heat Inpux, Heax Input, Por Boiler Al CTG/DBMRSGS Source
AP-42 Section 1.4 03798 - Natural
Gas Combustion Por boiler per boiler Hourly'™®  Annwal® | Houry'™  Annuar®
obr1otsch) | mmet)™ |Rating | omeeourer | et | gomn ttpyd e toy) fi)
1,3-Butaciene HAP 13 13 0.00E+00 | 0.00E+Q0 § 0.00E+0Q | O O0E+00 No
2-Methyinaphthalene HAP | 240E-05 2.35E-08 D 13 13 3.06E-07 | 5.35E-07 | 3.06E-07 | 5.35E-07 No
3-Methylchloranthrene HAP 1.80E-06 1.76E-09 E 13 13 2.29E-08 | 401E-08 | 2. 29E-08 | 4 01E-08 No
7.12-Dimethylbenz{a)anthracene | HAP 1.60E-05 1.57E-08 E 13 13 204E-07 | 3.57E-07 | 2.04E-07 | 3.57E-07 No
[Acenaphthene HAP | 1.80E-06 1 76E-09 E 13 13 279E-08 | 401E-08 | 2.29E-08 | 4 01E-08 No
|acenaphthylene HAP | 1.B0E-06 1.76E-08 E 13 13 229E-08 | 4.01E-08 | 2 29E-08 | 4 D1E-D8 No
lAnthracene HAP | 240E-06 235E-09 E 13 13 3 D6E-D8 | 5.35E-08 | 3.06E-08 | 5.356-08 No
Benz(a)anthracene HAP | 1.80E-06 1 76E-09 13 13 2.29E-05 | 4.01E-08 | 2.29E-08 | 4 01E-08 No
Benzene HAP [ 210E-03 2.06E-06 B 13 13 2.68E-05 | 4.68E-05 | 2.68E-05 | 4. 68E-05 No
Benzo(a)pyrene HAP | 1.20E-06 1.18E-09 E 13 13 153E-08 | 2.68E-08 | 1.53E-08 | 2 G8E-08 No
Benzo(b}fiouoranthene HAP 1.80E-06 1.76E-08 E 13 13 2.29E-D8 | 4.01E-08 | 2.29E-08 | 4 D1E-08 No
Benzo(g.h.l)perylene HAP 1.20E-06 1.18E-09 E 13 13 1.53E-08 | 2.68E-08 § 1.53E-08 | 2 68E-08 No
Benzo(k)fluoranthene HAP 1 80E-06 1.76E-08 E 13 13 2.26E-08 | 4.01E-08 | 229E-08 | 4 01E-08 No
[Chrysene HAP | 180E-06 1.76E-09 E 13 13 229E-08 | 4.01E-U8 | 229E-08 | 4 D1E-08 No
[Dibenzo{a h)anthracene HAP 1.20E-06 1.18E-09 E 13 13 153E-08 | 2 68E-08 | 1.53E-08 | 2 68E-08 No
Dichlorobenzene HAP 1.20E-03 1 18E-D6 E 13 13 153E-05 | 2.68E-05 | 1.53E-05 | 2 68E-05 No
Flugranthene HAP 3 00E-068 2.84E-09 E 13 13 3.82E-08 | 6.69E-08 | 3.82E-08 | 6 69E-08 No
Fluorene HAP { 2 80E-06 2 75E-09 E 13 13 3 S7E-08 | 6.25E-08 | 3 57E-08 | 6 23E.08 No
Formaldehyde HAP | 7.50E-02 7.35E-05 B 13 13 9.56E-04 | 1.67E-03 | 9.56E-04 | 1 67E-03 No
Hexane HAP { 1.80E+0Q 1.76E-03 13 13 2.29E-02 | 4 01E-02 | 2 29E-02 | 4 01E-02 No
Indeno{1,2 3-cd)pyrene HAP 1.80E-06 1.76E-09 E 13 13 2.29E-08 } 4.01E-08 | 2.29E-08 | 4 01E-08 No
Naphthalene HAP | 6.10E-04 5.98E-07 E 13 13 T.I7E-06 1 1 35E-05 | 7.VTE-06 | 1.36E-05 MNo
Phenanathrene HAP 1.70E-C5 167E-08 D 13 13 217E.07 | 3 79E.07 | 2 17E-07 | 3. 79E-07 No
|Pyrane HAP | 5.00E-06 4 80E-09 E 13 13 6.37€-08 ] 1.12E-07 | 6.37E-08 | 1 12E-G7 No
Toluene HAP 3 40E-03 3.33E-06 C 13 13 4 33E-05 | 7.58E-05 | 4 33E-05 | 7 58E-05 No
nc HAP { 2.00E-G4 1 96E-Q7 E 13 13 2 55E-06 | 4.46E-06 | 2 55E-06 | 4 46E-06 No
F:r:.!m HAP | 4.40E-03 4.31E-06 D 13 13 SE1€-05 | 9.81E-05 | 561E-05 | 9. M1E.05 No
Berylhum HAP | 1.20E-05 1.18E-08 E 13 13 1 83E-07 | 2.68E-07 | 1.53E-07 | 2 68E-07 No
Cadmium HAP 1.10E-03 1.08E-08 D 13 13 1,40E-05 | 2.45E-05 | 1.40E-05 | 2.45E-05 No
Chromium HAP | 1.40E-03 1.37E-06 D 13 13 178E-05 ] 3 12E-05 ] 1.78E-05 | 3 12E-05 No
Cobalt HAP | 8.40E-05 8.24E-08 D 13 13 1 07E-06 | 1.87E-06 | 1.07E-06 | 1.87E-06 No
Copper HAP 8 50E-04 8.33E-07 C 3 13 1.0BE-05 | 1.90E-05 | 1.08£-05 | 1.90E-05 No
Lead HAP 5.00€-04 4.90E-07 D 13 13 6.37E-06 | 1.12E-05 | 6.37E-06 | 1.12E-05 No
Manganese HAP | 3.80E-04 3.73E-07 D 13 12 4.84E-06 | 8.48E-06 | 4.84E-06 | 8.4BE-06 Ne
Mercury HAP | 2.60E-04 2.55E-07 D 13 13 3 31E-06 | 5.80E-06 | 3.31E-06 | 5.80E-06 No
Melybdenum HAP 1.106-03 1 Q8E-06 D 13 13 1 40E-05 | 2 45E-05 | 1.40E-05 | 2.45E-05 No
Nickel RAP | 210E-03 2.06E-06 C 13 13 268E-05 | 468E-05 | 268E-05 | 4 68E-05 No
Selenum HAP | 240E-05 2.35E-08 E 13 13 3 06E-07 | 5 35E-07 | 3.06E-07 | 5 35E-07 No
[Vanadium HAP 230€E-03 2 25E.08 D 13 13 2.93E-05 | 5.13E05 | 293E-05 | 5.13E-05 No
Zing HAP | 2.90E-02 2.84E-05 E 13 13 370E-04 | 6.47E-04 | 3.70E-04 | 6.47E-04 No
Hours of Operaton
Aunliary Boiler 3.500 Facility Total HAPs  0.02 0.04 No
Number of Aualiary Boiters per Facility 1
' Maximum Individual HAP  0.02 0.04 No
Natural Gas Heating Value 1020 BtwSCF (HHV)
Notes
(a} Type = NC for Non-Criteria Pellutants, HAP/POM for compounds included as polycychc organic matter or HAP for Hazardous A Pollutant.
ib) Emission Factor {Ib/MMBtu) = (Emission Factor, lblt[]:scf) £{1,020 Btu/scf)
{c) Hourly Emission Rate {Ibvhr) = [Heat Input (MMBtuHr) * Emussion Factor {(b/MMBtu}]
(d) Annual Emission Rate (1py) = (Hourly Ermission Rate, Ibvhr) * (8,760 hriyr} J {2,000 Ibiton)

Deerfield - Emissions Appendix Rev3 xis
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Project: Computed by: L. Sherburne Date: 7/19/00
Project Number: | 6§792-140 Checked by: M. Griffin Date: 9/21/00
Subject: Formaldehyde Emission Factor
‘} - v R N i, N
fFacilty o - Dra 2170
(I/Mmcuf)  (IMmcuf) |
Glroy Energy Co./Gilroy, CA General Electric Frame 7 B/ 0.722160 0.722160]
Sithe Energies, 32nd 5t Naval 5/5an Diego, CA  Generzal Electric MS5000 44 0.110160
SD Gas & Electric Co./San Diego, CA General Electric 5221 17 0.483480
|Modesto Irngation DistrictMclure/Modesto, CA General Electric Frame 7B 50 0.135660
Willametie industries, Inc./Oxnard, CA General Electric LM2500-PE  67.4 0.044982
Sycamore Cogen. Co./Bakersfield, CA General Electric Frame 7 75 0.085884 0.085884]
ICalpine / Agnews Cogen /San Jose, CA General Electric LMS000 23.33 0.063036
Dexzel Inc./Bakersfield, CA General Electric LM2500 291 0.026520
Procter & Gamble Manufacturing/Sacramento, CA  General Electric LM2500 205 0.088434
Chevron Inc./Gaviota, CA Allison K501 25 3.570000
Eli / Stewart & Stevenson/Berkeley, CA General Electric LM2500 25 0.480420
Calpine Corp./Sumas, WA General Electric MS7001EA 8783 0.006834 0.006834}
Sargent Canyon Cogen/Bakersfield, CA General Electric Frame & 425 0.059568
Watsonville Cogen, Partnership/Watsonville, CA  General Electric LM 2500 24 0.091596
| |Southern Cal. Edison Co./Long Beach. CA Brown-Boven-Sulzer 11-D 6175 1.326000
NR/NR General Electric Frame 3 77 0.265200
" INR/NR General Electne Frame 3 77 0.427380
I INR/NR Solar T12000 94 0.015810
NR/NR Solar T12000 94 $.618600
NR/NR General Electric LM1500 106 4.273800
NR/NR General Electric LM1500 1086 25.908000
Southern Cal. Edison Co /Coolwater, CA Westinghouse PACES20 63 38.964000
Southem Cal. Edison Co./Coolwater, CA Westinghouse PACES20 63 0.350880
Imperial irmigation D / Choachella/Imperial, CA General Electne NSS000P 45 3 9.306000
Bonnevilie Pacific Corp./Somis, CA Solar Mars 9 0.743580
WSPA/SWEP! GT/Bakersfield. CA Allison 501 KBS 4 0.013872
Wean (o/Mmcutt) 399 0.27
Note: The AP-42 1998 Draft document calcutates the proposed Formaldehyde Enission factor as an average of all of the test gata present in the
data base. For the purposes of calculating an appropnate emission factor for the Big Cajun One Expansion Project only the data presented for
large turbines has been used.

Calcutations and Computations

Florida GE 7FA Turbine

Deerfield - Emissions Appendix Rev3 xis
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o United States EnvimnmentalJPlolezlionY?iency
7 EPA REGION 2 e it

EPA INTENDS TO MAKE CHANGES TO DRAFT PREPA RE-POWERING
PERMIT

FOR RELEASE: Thursday, January 20, 2000

(#00015) San Juan, Puerto Rico - In response to public concerns and new
information about the best way to control nitrogen oxide emissions from oil-fired
power plants, the U.S. Environmental Protection Agency (EPA) intends to make
changes to a proposed permit for the Puerto Rico Electric Power Authority’s
(PREPA) re-powering project in San Juan. The draft permit, released in March
1999, would allow PREPA to increase the electric generating capacity at its San
Juan Power Plant and lower total emissions by replacing two, decades-old, 44
megawatt boilers with two 232-megawatt combined cycle turbines. The intended
changes to the draft permit will require PREPA to replace one of the two
nitrogen control technologies proposed for installation on the new turbines with
special burners to be installed on four old boilers that will remain in service.
While this change will increase nitrogen oxide emissions over the levels under the
original draft permit, the emissions will still be at lower levels than those from the
old plant.

"An additional benefit of making this change in the control technology requirement
is that there will be a decrease, from the original proposed permit, in two pollutants
of particular concern in the San Juan area — sulfuric acid mist and fine particles,”
said Jeanne M. Fox, EPA Region 2 Administrator.

In its draft permit, proposed in March 1999, EPA included Selective Catalytic
Reduction (SCR), which uses an ammonia injection system to reduce nitrogen oxide
emissions, and steam injection. However, new data indicate that, on oil-fired
turbines, SCR cannot consistently achieve the expected reductions in nitrogen oxide
emissions. As a result, EPA is removing the SCR requiremnent and will instead
require PREPA to install special burners, called "low NOx bumers,"” on the four old
boilers at its facility, PREPA would still use steam injection on its turbines.

"After carefully considering the feasibility of using SCR on an oil-fired plant and
reviewing public comments, the choice was clear,” said Jeanne M. Fox, EPA
Regional Administrator. "We want to ensure that PREPA uses the most reliable
pollution controls. Steam injection systems and low NOx burners are both tried and
true nitrogen oxide controls.”

For more information contact:
Carl Soderberg

EPA Caribbean Environmental Protection Division
1492 Ponce De Leon Avenue

1277/00
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Table C-1
PRICE QUOQTE ADJUSTMENTS
Deerfield Beach Energy Center, LLC
General Electric 7 FA Turbine

NOx High Temperature SCR - Top Control Option
Simple Cycle, General Eleclric 7 FA - Proposed cption with DLN to 8 ppm

Hours of Operation
3,500
$3,010,000 Budgetary cost for SCR (withoul auxilianes)'™
$1,440,000 Catalyst Support Structure
$1,570,000 Catalyst Bed

$3,010,000 Budgetary cost for SCR {wilhout auxiliaries)
$50,000 Transition = Transition piece , staintess steel, spool piece, = $50k
$20,000 Crane = Crane to handle modules = $20k
$100,000 Auxiliaries not included in Engelhard qucte = {$10k per tank + $20K insulation and heating +
$20k pumps, piping flow meters, safety equipment) x 2 tanks = $100k
$30,000 Fan = Bilution air fan, variable speed drive, ductwork, starter = $30k
$523,000 Spare Catalyst = 1 spare catalyst on site at all times for 3 turbines
$3,733,000

Carbon Monoxide High Temperature Oxidation Catalyst - Top Control Option
Simple Cyche, General Electric 7 FA, Baseline and Proposed Contro! Option

$800,000 Budgetary cost for CO catalyst (without auxililiaries)'
$210,000 Catalyst Support Structure
$680,000 Catalyst Bed

$900.000 Oxidation System (catalyst and structure)
$50,000 Transition = Transition piece , stainless steel, spool piece, = $50k
$20,000 Crane = Crane to handle modules = $20k
$30,000 Fan = Dilution air fan, variable speed drive, ductwork, starter = $30k
$227,000 Spare Catalyst = 1 spare catatyst on site at all times for 3 turbines
$1,227,000

'"The 12/13/99 Engelhard quote was provided for a combined CO oxidation and SCR system.
The eriginal quotation has been adjusted for separate oxidation and SCR systems.
The original quotation has also been escalated to reflect current control system costs using the Vatavuk Air Pollution Control Cost Indexes per QAQPS control cost manual.
The original quotation has also been used to estimate catalyst costs for difering operating scenarios.



Deerfield Beach Energy Center, LLC
General Electric 7 FA Turbine
Control Equipment Cost Adjustment

i
Table C-1A
|

Costs from

Budgetary Cost Engelhard Quote
F.lrbine Operation (hrs/year) 3,500
Base Exhaust Air Flow (Ib/hr) 3,900,000
Actual Exhaust Air Fiow (Ib/hr) 3,642,000
Original Quotation Costs |

Total System (SCR & Oxidation Catalyst) 3,678.000
Replacement CO 643,000
Replacement ZNX 1,479,000
Support Equipment Cost 1,556,000
Total Catalyst Cost 2,122,000
Catatyst Cost'Total Cost 57.7%
ISCR System Only *
ISCR Costs from 12/13/99 Quote

Cost Index * 105.7
SCR Support Equipment 1,356,000
SCR Catatyst Cost 1,479,000
|§c‘R Total Cost 2,835,000
Escalated Cost for June 2000
[Cost Index ” 1123
ISCR Support Equipment 1,440,000
ISCR Catalyst Cost 1,570,000
ISCR Total Cost 3,010,000
I_C_)xidation Catalyst System only *

[Costs from 11/13/98 Quote

Cost Index * 105.7
(OxCal Support Equipment 200,000
IOxCat Catalyst Cost 543,000
(OxCat Total Cost 843,000
[Escaizted Cost for June 2000

Cost index * 112.3
(OxCat Support Equipment 210,000
(OxCat Catalyst Cost 580,000
(OxCat Total Cost 900,000
t
Notes:

1- From: original Engelhard quotation, December 13, 1999 provided by Jeff Koemer of FL DEP.
2- Origill'lal quotation was provided for a combined SCR/Oxidation Catalyst System. For BACT analysis costs have been separated.
3- Vam\'ruk Air Pollution Control Cost Index for Catatytic Incinerators. Base index fourth quarter 1999, Escalated index 2nd quarter 2000.




TABLE C-2

Deerfield Beach Energy Center, LLC
NOx High Temperature SCR - Top Control Option

Control Efeency (%)

E1%

Facility Input Data

ST S A R e TRl R SRR R | SRR vkl s DR R

Opsratng Schadule
Total Hours per year
Natyrat Gas Firing (Nommal Operaton}
Dhstillate Ol Finng (Normat Operation)
Source(s) Controlled
NOx From Normal Natural Gas Oparation {o/mhr)’
NOx From Distiltate Oil Operabon (Ibhr
NOx From $Source(s) (tpy)
Sam Spachc Endosurs {Building) Cost
Site Speafic Electricity Value ($XWh)
Sis Spedlfic Natural Gas Cost {(S/MMBtu)
Site Spacific Operating Labor Cost ($/hr)

Sita Spacific Maint. Labor Cost ($/hr)

Assumed 8 hours pec shif
3,500

2,500

1,000

Cne Power Block, 175 MW
59.6

3210

235.0

NA

0.10

NA

3o

30

‘'Simple Cycle, General Electric 7 FA

*NOx emissions are based on data at 100% load and intake air chilled to maximum of 50°F.

Capital Costs’

Direct Costs
1.} Purchasad Equipment Cost

i R R T T T i A A T S MR EL o e e e o Pl e SR |

8.} Equipment cost + auxbignes $3,733,000 Engethard Quote plus auxikanes. A
b.) Instrumentation $373.300 Q.10x A
c.} Sales taxes $224.000 0.06x A
4.) Fraight $186,700 BOSxA
Total Purchasad equipment cost, {PEC) 34,517,000 B=121xA
2.) Dwrect installation costs
a.) Foundations and suppons $351.400 J0ax8
b} Hendiing and erscton $632,400 0.14x8
e ) Electncal $180,700 004xB
d.) Piping $50,300 0.02xB
@) Insutation for duthwork $45,200 001xB
1) Painting $45,200 001 xB
Total direct installation cost $1,355.200 0.30xB
3.) Sete preparabon, SP NA NA
4.) Buikdings, Bidg NA NA
Total Direct Cost, DC $5.872.200 1.308 + SP + Blag
Indirect Costs (i ion}
5.} Enguneering $451.700 0.10xB
5.} Construction and fieid axpenses $225,500 005x8B
7.} Contractor fees. $451,700 010xB
8.} Stan-up $90,300 0.02xB
9} Performancs test $45,200 901x8
10.) Contingancies $135.500 0.03x8
Total Indirect Cost, IC $1,400,300 9.288
Total Capital Investment (TCI) = DC + IC $7,272,500 1.58B + SP + Bldg

1 SeaAppanccx C, Tables C-3 #nd C-1A

Deerfield_BACT Appendix.xis, C-2 SCR 100%
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TABLE C-2

Deerfield Beach Energy Center, LLC
NOx High Temperature SCR - Top Control Option

iControl Efcency (%)

61%

| Annual Costs

Simple Cycle, General Electric 7 FA

1} Electricity
Catalyst Press. Drop (in. W.C) 4.2 Pressure drop - catadyst bed Vendor, ssbmats
' Power Output of Turbine [k} 175,000 Output at Average Condibons
Power Loss Due to Pressure Drop (%) Q44% 0 105% for every 1™ pressure drop Vendor
Power Loss Due to Pressure Drop (kW) 772
Unit Cost {S/k\W-hr) $0.10 Estimated Market Vakue Estmate
Cost of Haat Rate Loss ($) $270,110
Fan for Ambient Air Cooling (kW) 75| Estmated from Cooling Air Requirements
Energy Required for Fan (kWh) 262,500
Unit Cost ($MW-hr} 10 Estimated Marke! Vale Estmate
|1 Costof Cooling Fan Pawer ($) $26.250
Total Elscincity Cost () $296,360
2} Operating Labar
SCR Requirernent {hriyr) 21875 112 hrizhift, 3,500 hours per year Estmate
Ammonia Delivery Reqguirement (hiyr) 24 3 deliveries per year, B hridekvery Estimata
' i ping/Rep g {hriyr) 400 One week of reporting Estmate
i Cutalyst Clesning (hriyr) 80.0) 2 workers x 40 hours per your
H Und Cost ($/hn) $30.00 Facility Data Estimate
‘ Cost ($4m) $10,883
| 3) Su i bor
Cost (341 $1.630 15% Operatng Labor OAQPS
4} Maintenance
' SCR Labor Req. (hriyr) 218.75 112 hour per shift OAQPS
. Catalysi Replacement Labor Req. (hriyr) 106.7 8 workers, 40 hours svery 3 yrs Estimate
Ammonia Systam Maintenance Labor Req. (hriyr) 385.0 1 hriday, 365 dayhyr Estinate
l Unit Cost ($/he) 330.00 Facility Cata Estimate
Labor Cost (S/yr) $20,713
Material Cost (S4yr) $20.710 100% of Maintenance Labor OAQPS
Total Cost {$iyr) $41,420
 |sLAmmnonia Reguirement
|| requrement tonvyr 78| Ammonia w:” B NH® NOx Vendor
: Unit Cost (§/ton) 3315 For purs ammonia Cne;i:;ﬂh::rkm
Total Cost {$iyrh 524,590
6] Process Ajr
Raquiremant (scits NH3} 350 Vendor
Raguirement (Msctfyr) 54,647 Vendor
Unit Cost ($/Mscf) $0.20 Paters and Timmerhaus Standard
‘ Total Cost ($471) $10,930
T} Cata lacement
Catalyst Cost (3} $1,570,000 Catalyst moduies Vendor
Catalys: Cisposal Cost {3} $50,000 Dusposal of catalyst modules Esumate
Sales Tax (§) $78,500 5% sales tax in indiana Estimata
Catatyst Life (yrs) 3| n OAQPS
1| interest Rate (%) 7] i
| CRF 0.381 Amortzation of Catalyst 0AQPS
Anounl Cost (Syr) $847.220 (Voturme)(Unit Cost)(CRF}
8) Indirect Annual Costs
Overhead $32.400 60% of OBM Costs QAQPS
Administration $145.500 2% of Total Capital investment QaAQPS
" | Propeny Tax 72730 1% of Total Capital investment 0AQPS
insurance $72,730 1% of Total Capital investment QAQPS
Capital Recovery $805,700 10 yr Ife; 7% interast {-cat cost) QAQPS
‘ Total indirect {$/y1) $1,129,060
Total Annualized Cost {$4T) $2,162,100
Total NOx Controlied (tpy} 143.6
Cost Effectiveness (Ston) $15,100

Deerﬁeld_B/%\CT Appendix.xis, C-2 SCR 100%
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l | FDEP Fax :850-922-6979 Nov 27 '00 P.01/01
=N £ A KGR 52 kP
| Golder Assoc.
- Westinghouse 501D and GE 7FA - Simple and Comblned Cycle

o

. CAMET® CO Oxidation Catatyst System

VNX™ [ ZNX™ SCR Catalyst System
Engelhard Budgetary Proposal EPB99639
Decemher 13, 1939

7FA ~Simple Cycle ]
ASSUMED AMBIENT 59 59 T . ...
GIVEN TURBINE EXHAUST TEMPERATURE, F 1.100 1,100
. GIVEN TURBINE EXHADST FLOW, Ibhr 3,900,000 4,080,000 Fy NIE E
ASSUMED TURBINE EXHAUST GAS ANALYSIS, % VOL. N2 7523 71.63 - g
' ; 02 12.61 11.04 NE 9, )
co2 363 5.2 g X 2
H20 7.60 1120 o 2|0 =
Ar 0.83 0.8 NNEINE
l AMBIENY AIR FLOW, fbme 332949 348318 N LA B
TOTAL FLOW - TURBINE EXHAUST + AMBIENT - Ibhr  4,232549  4,428.316 R
AMBIENT + EXHAUST GAS ANALYSIS, % VOL. N2 76.70 7237 22l Bl
l . 02 13.08 11.64 S ‘g 3
co2 235 480
: H20 7.01 10.33 ) B
| Al 0.86 0.86) TR
1 [ ]
l ] |5 w :‘1-_
CALCULATED AIR + GAS MOL. WT. 2848 28.32 ; os olgld
] ¥
GIVEN: TURBINE CO, ppmvd 9.0 20.0 ~ {'_‘\ S R -}
CALC.: TURBINE CO, fo/r 319 7.7 NHH f"fz
GIVEN: TURBINE NOx,jppmvd @ 15% O2 9.0 420 o~ 12 1C |3 2,
CALC.: TURBINE NOx, Ibmr 64.5 3552 = e M e
. . .Y % 5.
CALC. CO.ppmvd @ 15% O2 - AT) CATALYST FACE 7.1 136 ’
-
l CALC.: NOx, ppmvd @ 15% O2 - AT CATALYST FACE 88 410
FLUE GAS TEMP. @ SCR CATALYST, F 1,028 1,025
DESIGN REQUIREMENTS
CO CATALYST CO CONVERSION, % 90% 90% g o
SCR CATALYST NOx OUT] ppmvd @ 15% 02 35  ADVISE > E- f'
. © NH3 SLIP, ppmvd @ 15% 02 5 12 A
SCR PRESSURE DROP, 4.0"'WG ~ Nom. 3 §
{ o
r “GUARANTEED PERFORMANCE DATA , P
CO CONVERSION - % Min. 90.0%  90.0% ¢ f
CO OUT, ppmvd @ 15% 02 0.7 14 S
CO OUT, 1o 32 72 <
CQ PRESSURE DROP 22 2.4 g 8
6‘ -~
SCR CATALYST NOx COILVERSION. % - Min. 61.1% 61.1% ¢
NOx OUT, Ibrhe ~ Max. 25.1 138.1 V% - N
NOx OUT, ppmvd@15%02 ~ Max. 34 16.0] ¢ - %
EXPECTED AQUEOUS NH3 (28% SOL) FLOW, IbMr 139 424 & | 4
\ NH3 SLIP, pamvd@15%02 ~ Max. 9 12 -
' ' SCR PRESSURE DROP. "WG - Max. 42 a4 ) .
£
REQUIRED CROSS SECTION - INSIDE LINER-A x B,sqft 1650.0 T
' COSYSTEM  $843,000 £
REPLACEMENT CO CATALYST MODULES $643,000
SCRSYSTEM  $2,835000
' . REPLACEMENT SCR CATALYST MODULES _ $1.478,000
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1/ 5/ 1
14:37:41

DATE
TIME

BPIF (Dated: 9508¢6)

C:\ISCView3\Enron Deerfield\deerflid.bpv

The ST flag has been set

Inputs entered in Meters
a conversion factor of

The UTMP variable is set
UTM ccordinates. BPIP
UTM coordinates read.
be subtracted from all

for processing for an ISCST2 run.

will be converted to meters using
1.0000. Output will be in meters.

to UTMY. The input is assumed to be in

will move the UTM origin to the first pair of
The UTM coordinates of the new origin will
the other UTM ccordinates entered to form

this new local coordinate system.

The new local coordinates will be displayed in parentheses just below

the UTM coordinates they represent.

Plant north is set to

0.00 degrees with respect to True North.

Number of buildings to be processed : 11
AIRINT1 has 1 tier(s) with a base elevation of 0.00 Meters
BUILDING TIER BLDG-TIER TIZR NO. OF CORNER COORDINATES
NAME NUM3EZR NUMBER HEIGHET CORNERS X Y
AIRINTL 1 1 le.46 4
583030.72 25078%38.56 meters
{ 0.00 0.00) meters
583045.44 2907899.56 meters
{ 14.72 0.00) meters
583045.44 2907887.47 meters
( 14.72 -i2.0%) meters
583030.72 ~ 2907887.47 meters
( 0.00 -12.0%8) meters

EXHDUCT1 hes 1 tier(s) with a base elevation of

0.00 Meters

BUILDING TIER BLDG-TIER TIER NO. QF CORNER COORDINATES
NAME NUMBER NUMBER HEIGHT CORNERS X b4
EXHDUCT1 1 5 §.23 4
583034.38 2907%36.03 meters
( 3.66 36.47) meters
583042.34 2907%36.03 meters
( 11.63 36.47) meters
583042.34 2%07817.0% meters
{ 11.63 17.53) meters
583034.38 29%07%17.09% meters




{ 3.66 17.53) meters
|
TURLENCI has 1 tier(s) with a base elevation of 0.00 Meters
BUI%DING TIER BLDG-TIER TIER NO. OF CORNMNER COORDINATES
NAME NUMBER NUMBER HEIGHT CORNERS X Y
TURBENC1 1 9 13.72 4
583034.%4 2907917.19 meters
{ 4,22 17.63) meters
583042.16 2907%17.19 meters
{ 11.44 17.63) meters
583042.16 290789%.66 meters
{ 11.44 0.09) meters
583034.94 2907899.66 meters
( 4.22 0.09) meters
WATgRTNK has 1 tier(s) with a base elevation of 0.00 Meters
BUI%DING TIER BLDG-TIER TIER NO. OF CORNER COORDINATES
NAME NUMBER NUMBER HEIGHT CORNERS X Y
wAT?RTNK 1 13 14.63 8
| 5830¢62.22 2508005.44 meters
! { 31.50 108.88) meters
i 583059.59 29208002.59 meters
{ 28.88 103.03) meters
583053.50 2907%9%5.69 meters
{ 22.78 100.13) meters
583047.41 2808002.59 meters
{ 16.69 103.03) meters
583044.78 2908009.44 mezers
( 14.0¢ 10%.88) meters
583047.41 2808016.38 meters
( 16.69 116.81) meters
583053.50 2%908019.28 meters
( 22.78 119.72) meters
583059.59 29%08016.38 meters
. { 286.88 116.81) meters-
AIR?NTZ nas 1 tier(s) with a base elevation of 0.00 Meters
BUI%DING TIER BLDG-TIZR TIER NC., 0OF CORNER COORDINATES
N%ME NUMBER NUMBER HEIGHT CORNERS X Y
AIRINTZ 1 17 16.46 s
! 583066.63 2907899.66 meters
) { 35.91° 0.08%) meters
| 583081.06 29078%9.66 meters
i { 50.34 0.09) meters
| 583081.06 29%07887.1% meters
| { 50.34 -12.38) meters
: 583066.63 2907887.1% meters
! { 35.91 -12.38) meters
|
AIR;NT3 has 1 tier{s) with a base elevation of 0.00 Meters
BUIPDING TIER BLDG-TIER TIER NO. OF CORNER COCRDINATES
NAME NUMBER NUMBER HEIGHT CORNERS X Y
AIRINT3 1 21 16.4%6 4

583103.00 2907899.09 meters
{ 72.28 -0.47) meters

g 1




2
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583116.
( 86.
583116.
{ B6.
583103.
{ 72.

TURBENCZ has 1 tier(s) with a base elevation of

57 2907899,
25 ~-0.
37 2907887,
25 -12.
00 2907887.
28 -12.

0.00 Meters

09 meters
47) meters
09 meters
47) meters
09 meters
47) meters

BUILDING TIER BLDG~TIER TIER NO. CF CORNER COORDINATES
NAME NUMBER NUMBER HEIGHT CORNERS X Y
TURBENCZ i 25 13.72 4
583069.81 2907%16.81 meters
( 39.09 17.23) meters
583078.25 2907%16.81 meters
( 47.53 17.25) meters
583078.25 290789%.75 meters
( 47.53 0.19) meters
583069.81 2907899.75 meters
{ 39.09 0.19) meters
EXHDUCTZ has 1 tier{(s} with a base elevation of 0.00 Meters
BUILDING TIER BLDG-TIER TIER NO. CF CORNER COORDINATES
NAME NUMBER NUMBER HEIGHT CORNERS X b4
EXHDUCTZ2 1 29 8.23 4
583070.28 2907%35.84 meters
{ 39.56 36.28) meters
583078.06 2907935.84 meters
{ 47.34 36.28) meters
583078.06 2907%916.63 meters
{ 47 .34 17.06) meters
583070.28 2907%16.63 meters
{ 39.56 17.06) meters
TURBENC3 has 1 tier(s} with a base elevation of 0.00 Meters
BUILDING TIER BLDG-TIER TIER NO. OF CORNER COORDINATES
NAME NUMBER NUMBER HEIGHT {(ORNERS X Y
TURBENC3 1 33 13.72 4
383106.1 28075%16.44 meters
{ 75.47 16.88) meters
583113.27 2907%16.44 meters
( 83.25 16.88) meters
583113.97 ~ 2907898.91 meters
{ 83.25 -0.66) meters
583106.19 2907898.91 meters
{ 75.47 -0.66) meters
EXHDUCT3 has 1 tier{s} with a base elevation of 0.00 Meters
BUILDING TIER BLDG-TIER TIER NO. OF CORNER COORDINATES
NAME NUMBER NUMBER HEIGHT CORNERS X Y
EXHDUCT3 1 37 8.23 4
583106.00 2907%35.84 meters
{ 75.28 36.28) meters
583114.44 2907935.84 meters
( 83.72 36.28) meters
583114.44 2907916.25 meters




! { 83.72 16.69) meters
583106.00 29079%16.25 meters
{ 75.28 16.69) meters
BLDG14 has 1 tier(s) with a base elevation of 0.00 Meters
BUIPDING TIER BLDG-TIER TIER NO. OF CORNER COORDINATES
NAME NUMBER NUMBER HEIGHT CORNERS X Y
BLDS314 1 41 13.72 4

583105.51 2507842.

! ( 74,79 -57.
’ 583121.92 2907842,
: { 9i.20 -57.
583121.%2 29%07808.
{ 91.20 -30.
583105.51 29507808.
. ( 74.79 -90.
Num%er of stacks to be processed : 3
. STACK STACK CQORDINATES
ST%CK NAME BASE HEIGET X Y
STCK1 0.00 24.38 Meters
| 583036.40 2907941.04 meters
I { 7.68 41.48) meters
3TCK2 0.00 24.38 Meters
583074.31 2907940.71 meters
{ 43.59 41.15) meters
STCK3 0.00 24,38 Meters
583110.22 2907840.06 meters
{ 79.50 40.50) meters

Fo stacks have been detected as belng atop any structures.

Cverall GEP Summary Table
{Units: meters)

St@No: 1 Stk Name:STCK1 tk Ht: 24.38 Prelim. GET Stk.Ht:
GEP: BH: 16.46 PBW: 16.47 *Egni Ht:
*adjusted for a Stack-Building elevaticn difference of

No. of Tiers affecting Stk: 1 Direction occurred: 350.75

ﬂldg—Tier nos. contributing to GEP: 1
[
StkNe: 2 Stk Name:STCKZ Stk Ht: 24.38 Prelim. GEP Stk.Ht:
GEP: BH: 16.46 PBW: 16.47 *Egqnl EHt:
*adjusted for a Stack-Building elevation difference of
Ne. of Tiers affecting Stk: 1 Direction occurred: 10.50

Bldg-Tier nos. centributing to GEP: 17

StkNo: 3 Stk Name:STCK3 Stk Ht: 24.38 Prelim. GEP Stk.Ht:
GEP: BH: 16.46 PBW: 17.77 *Egnl Ht:
*adjusted for a Stack-Building elevation difference of
Ne. of Tiers affecting Stk: 1 Direction occurred: 60.50
Blcdg-Tier nos. contributing to GEP: 1

15 meters
41) meters
15 meters
41) meters
80 meters
67) meters
S0 meters
67) meters

65.00
41.15

65.00
41.15%

65.00
41.15
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BPFIP (Dated: 95086}
DATE : 1/ 5/ 1
TIME : 14:37:41
C:\ISCView3\Enron Deerfield\deerfld.bpv

The ST flag has been set for processing for an ISCST2 run.

Inputs entered in Meters will be converted to meters using
a conversion factor of 1.0000. Output will be in meters.

The UTMP variable is set to UTMY. The input is assumed tc be in

UTM cocrdinates. BPIP will move the UTM origin to the first pair of

UTM cocrdinates read. The UTM coordinates of the new origin will
be subtracted from all the other UTM coordinates entered to form
this new local coordinate system.

Plant north is set to 0.00 degrees with respect to True North.

C:\ISCView3\Enron Deerfield\deerfld.bpv

PRELIMINARY* GEP STACK HEIGHT RESULTS TABLE
(Qutput Units: meters)

Stack-Building Preliminary*
Stack Stack Base Elevation GEP*~* GEP Stack
Name Height Differences EQNL Height Value
STCK1 24.38 0.00 41.15 65.00
STCKZ2 24.38 0.00 41.15 65.00
STCK3 24.38 0.00 41.15 65.00

* Results are based on Determinants 1 & 2 on pages 1 & 2 of the GEP
Technical Support Document. Determinant 3 may be investigated for
additional stack height credit. Final values result after
Determinant 3 has been taken into consideration.

++ Results were derived from Egquation 1 on page 6 of GEP Technical

Support Document. Values have been adjusted for any stack-building

base elevation differences.

Note: Criteria for determining stack heights for modeling emission

limitations for a source can be found in Table 3.1 ¢f the
GEP Technical Support Document.

BPIP (Dated: 85086)
DATE : 1/ 5/ 1
TIME : 14:37:41

C:\ISCView3\Enron Deerfield\deerfld.bpv

BPIP output is in meters
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ISCST3 Model Resultsfor the Proposed Combustion Turbines

Table E-1 Distillate Oil

DistillateOil - Class 1l Receptors

'

Normalized Concentration (ug/m’ per glsec)* Location

100% Load | 1987 1988 1989 1990 1991 Maximum UTM X Ummy
1-Hr Q.522 0.620] 0.571 0.632] 0677 0.677 583574] 2908540
3-Hr 0.257 0.260] 0.240 0.248| 0.263 0.263 589074 2891940
B-Hr 0.138 0.157] 0.149 0.141 0.125 0.157 565074 2903540
24-hr 0.056 0.056] 0.053 0.065( 0.051 0.065 567074 2917940
Annual 0.0044| 0.0044] 0.0047] 0.0047] 0.0049 0.0049 574074 2912540

75% Load 1987 1988 1989 1950 1991 Maximum UTM X UTMY
1-Hr 0.734 0.636| 0586F 0.717] 0918 0.918 583574] 2908540
3-Hr 0.294 0.209] 0280 0.284| 0.308 0.308 589074 2891940
8-Hr 0.166 0.181] ©Q.174] 0.157| 0.145 0.181 565074] 2903840
24-hr 0.070 0.069| 0.061 0.074} 0.060 0.074 5670741 2917940
Annual 0.0052] 0.0053| 0.0057} 0.0056] 0.0059 0.0059 574074 2912940

50% Load 1987 1988 1989 1950 1991 Maximum UTM X UTMY
1-Hr 0.977 0.652| 0.839| 0Q.845] 1.221 1.221 583474] 2908440
3-Hr 0.332 0.339| 0.322) 0321 0.407 0.407 583474 2908440
B-Hr 0.197 0.205| 0.199 0177 0.176 0.205 565074 2903940
24-hr 0.078 0.080| 0.070f 0.084] 0075 0.084 573074] 2913940
Annual 0.00607] 0.0062} 0.0066] 0.0066| 0.0069 0.006%9 574074| 2912940

* Based on 1_leec for each turbine stack (3)

Deerfield Energy
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ISCST3 Model Resultsfor the Proposed Combustion Turbines

Table E-2 Natural Gas

|Natural Gas - Class Il Receptors

Normalized Concentration (ug/m® per g/sec)* Location
100% Load | 1987 1988 | 1989 1990 1991 Maximum utTMm X utmy
1-Hr 0.524 0.622F 0.572 0.634 0.698 0.698 583574| 2908540
3-Hr 0.261| 0264| 0.245] 0252 0.268 0.268 589074 2891940
8-Hr 0.141] 0.15%| 0.152] 0.142| 0.126 0.159 565074 2903940
24-hr 0.057| 0.060| 0.054] 0.066| 0.052 0.066 567074 2917840
Annual 0.0044] 0.0045| 0.0049] 0.0048) 0.0050 ¢.0050 574074] 2912940
75% Load 1987 1988 | 1989 1990 1991 Maximum UTM X UtMm Y
1-Hr 0.736 0.638| 0.588 0.720 0.854 0.854 583474| 2908440
3-Hr 0.299| 0305| 0.286f 0289 0.318 0.318 583474 2908440
8-Hr 0.170 0.184| 0.178 0.160 0.148 0.184 565074 2903940
24-hr 0.071| 0071| 0.063;f 0075} 0.062 0.075 567074 2917840
Annual 0.0053| 0.0054( 0.0058| 0.0057{ 0.0060 0.0060 574074 2912840
50% Load 1987 1988 1989 1990 1991 Maximum UTM X UTM Y
1-Hr 1.004} 0.654] 0.842] 0848 1.266 1.266 583474] 2908440
3-Hr 0.338] 0.348] 0.328] 0327| 0422 0.422 583474| 2908440
B-Hr 0.203] 0.209] 0.203| 0.181 0.181 0.209 565074 2903940
24-hr 0.079f 0.081( 0.072{ 0.088| 0.078 0.086 573074 2913840
Annual 0.0062§ 0.0063] 0.0067| 0.0068| 0.0070 0.0070 574074] 2912840
* Based on 1 g/sec for each turbine stack (3}

Deerfield Energy
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Key to files on CDROM - Deerfield Beach Energy, L.L.C. Florida
e Directory \DeerfIINGEP-BPIP - contains BPIP input and output files

File Naming Convention:
Deergep.bpi - BPIP input file
Deergep.sum - BPIP input summary
Deergep.bpo - BPIP cutput file

»  Directory \DeerfLNSCSTI\Natural Gas - contains ISCST3 input and output files for Natural Gas modeled
with an emission rate of 1 g/sec.

File Naming Convention:
NG10087 - Natural Gas with turbines at 100% load with 1987 metdata, repeat for '88, ‘89, '90 and '91
NGUO7587 - Natural Gas with turbines at 75% load with 1987 metdata, repeat for ‘88, '89. '90 and '91
NGO5087 - Natural Gas with mrbines at 50% load with 1987 metdata, repeat for '88, '89, '90 and '91

s Directory \DeerflidlNSCSTN\Distillate OQil - contains ISCST3 input and output files for Distillate Oil
modeled with an emission rate of 1 g/sec.

File Naming Convention:
0110087 - Distillate Oil with turbines at 100% load with 1987 metdata, repeat for ‘88, '89, '90 and 91
0107587 - Distillate Oil with turbines at 75% load with 1987 metdara, repeat for ‘88, ‘89, '90 and '91
0105087 - Distillate Oil with turbines at 50% load with 1987 metdata, repeat for ‘88, '89, 90 and '91

¢ Directory \Deerfldvmetdata - contains five years ISCST3 meteorological data, 1987-1991, West Palm
Beach International Airport

File Naming Convention:
12844-87 - 1987 meteorological data, repeat for '88,'89,'90 and 91
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in fulfillment of

Broward County Ordinance 27-178
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BACKGROUND

Poliution Prevention Requirements

Pollution Prevention Planning is addressed under Broward County Code Section 27-178. Applicability
is directed toward any owner or operator of a source constructed or modified after the effective date
(April 2000), that results in a potential to emit any pollutant in excess of a major source criteria; or of a
major source reconstructed or modified after the effective date which results in an increase in the
potential to emit in excess of established criteria. These types of projects are to submit to the Broward
County Department of Planning and Environmenta! Protection (DPEP) a Pollution Prevention (P2) Plan
as part of their permit application.

The P2 Plan is to address a reduction in the generation of regutated air pollutants, including hazardous
air pollutants (HAPs), and is to consider the cross-media transfer of poliutants and energy efficiency.
The plan is to be submitied to the DPEP at the time of submittal of a construction or modification
permit application and shall be considered part of the application.

The P2 Plan may consist of a certification by a Florida-registered professional engineer with
appropriate documentation that there are no reasonably available technically and economically
feasible alternatives to the proposed level of emissions of regulated air pollutants.

The P2 Plan is to include a summary of all data and information in the pian, including the following:

+« The names, addresses and telephone numbers of the contact person responsible for the P2
Plan, the owner or operator, and the Responsible Official at the source;

* A statement of the scope and objectives of the P2 Plan and target emission reductions;

+ The identification and explanation of technology, procedures and options considered available
and technically feasible for reducing the use of each hazardous air pollutant (HAP) and/or
requlated air pollutant at the source, and a time schedule for implementing chasen options;
and

An analysis of P2 activities that are already in place and that are consistent with the
requirements of this section. The analysis shall include a description of existing P2 activities
and the associated estimated emission reductions from each P2 activity listed.

Finally, the permittee may modify or update the P2 Plan. If the permittee modifies or updates the P2
Plan during the course of the life of the permit, a copy of the modified or updated P2 Plan is to be kept
on site and made availabie for inspection. A copy of the modified or updated P2 Plan is to be submitted
to the DPEP zlong with the permit renewal application.
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Prloiect Description

The facility addressed by this P2 Plan will be owned and operated by Deerfield Beach Energy Center,
LLC (DBEC). The proposed project is a dual-fuel simple-cycle merchant power plant to be located in
Deerfield Beach, Florida. A merchant power plant is a non-utility generation facility designed to
prf.)duce power within the emerging deregulated electricity market. The DBEC is designed to have a
nominal generating capacity in the range of 510 MW. Commercial operation is scheduled to
colmmence as soon as May 1, 2002. As a merchant peaking plant, the DBEC is being designed to
canvert fuel to useful power quickly, cleanly, and reliably.

Tﬁe DBEC will include three (3) General Electric 7FA combustion turbine generators (CTGs) operating
inja simple-cycle mode. A simple-cycle peaking project is fundamentally different than the more
cammon “combined-cycle” base load systems. The design, purpose and energy efficiency of a simple-

cy[cle system will be described in more detail in the “Energy Efficiency” section of this Plan. The CTGs '

WI|| be designed to operate on both natural gas and low-sulfur distillate fuel oil. Dry, low NOx (DLN)
cqmbustors will be used to minimize NOy formation during combustion, and water injection will be
employed during diesel oil-firing to reduce NOx emissions. The use of DLN combustors during naturat
gas firing further serves to minimize the use of water for the project.

lee proposed generation facility will utilize the Best Available Control Technology (BACT), as defined
by U.S. EPA, for NOx, CO, SO., Sulfuric Acid Mist (SAM), and particulates (PM/PM,) to minimize air
emissions. The project will not be a major source of hazardous air pollutants (HAPs).

As part of its application, the DBEC is requesting the ability to burn 1,000 hours per year of oil. While
the intention is to bum natural gas at every opportunity, near term constraints on the Florida Gas
Transmlsszon (FGT) pipeline may impede the ability to bum natural gas during periods of peak demand
oﬁen associated with the summer season. In general, the FGT natural gas transmission line flows near
its maximum pipeline capacity of 1.5 billion cubic feet per day (Bcf/day) during the summer season. In
order to accommodate the demand for incremental generation within the state of Florida, FGT plans to
expand its pipeline capacity by approximately 600,000 MMBtu/day before the summer of 2002.
Addltlonally FGT is in active discussions with potential shippers to perform ancther expansion of its
plpellne in 2003. The addition of this capacity should reduce periods of pipeline constraint and will
re[sult in an increased availability of natural gas to the proposed site. The request for oil buming
flexibility is necessitated by near-term FGT capacity constraints and is not due to deficient gas supplies
received by FGT. Moreover, operational guidelines dictate that natural gas be the primary fuel source
arlld that oil will be used as a backup fuel to the extent that transmission capacity constraints on FGT
preclude the delivery of natural gas to the site.

As the proposed facility is intended to provide peak power which will typically occur during periods
when natural gas demand will be high, the ability to operate using distillate oil as an alternative fuel is
ngcessary to provide system reliability. As the facility is being proposed as a dual-fuel facility, the
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control technology analysis has been performed assuming the maximum amount of oil consumption,
when determining potential emissions.

P2 PLAN CONTACTS

Listed below are the applicant's primary points of contact, and the address and phone number where
they can be contacted.

Applicant's Address

Corporate Office Deerfield Beach Energy Center, LL.C
1400 Smith Street '
Houston, TX 77002-7631

Project Site Deerfield Beach Energy Center
West of the intersection of N. Powerline Rd. and N.W.
48" St. and east of the Florida Turnpike
Deerfield Beach, FL 33069

Appiicant's Contacts

Corporate Officer Ben Jacoby
Director
1400 Smith Street
Houston, TX 77002-7631

Envirenmental Contact Dave Kellermeyer
Director
1400 Smith Street, EB-3146C
Houston, TX 77002-7631
Telephone: {713} 853-3161
Fax: (713) 646-3037

SCOPE AND OBJECTIVES

Broward County provides the following definition for pollution prevention: The act of using matenals,
processes, or practices that:

(a) reduce or eliminate the creation of pollutants or wastes at the source; and
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1 {b) protect the environment and reduce the hazards to public health associated with the release
of pollutants or wastes. This includes equipment or technology modifications, process or
procedure modifications, reformulation or redesign of products, material substitution, on site
recycling/reuse, conservation of energy, water, and other natural resources, and

! improvements in housekeeping, maintenance, training, or inventory control. This does not
include off site recycling, waste treatment, concentrating hazardous or toxic constituents to
reduce volume, diluting constituents to reduce hazard or toxicity, or transferring hazardous or

g toxic constituents from one environmental medium to another.

The primary objectives of this Pollution Prevention (P2} plan are to: 1) document the process of
determining technically and economically feasible control alternatives for emissions from this project,
and 2) to document that poliution prevention considerations were inherent in the design features of this
prloject. Some of these design features are addressed in the section heading of “Other P2 Activities”.
Tpe scope of this plan also includes energy efficiency issues, cross-media transfer of pollutants, and
otper considerations written into the Broward County Ordinance

The Pollution Planning provision, as written in the Broward County code, tends to broadly apply to the
tylpes of projects it addresses, as long as the above-cited applicability criteria are triggered. As such,
sc:>rne new or modified construction projects that may be subject to this provision, may not be required
toi meet additional federal or state requirements that could be duplicative or more stringent. In the case
of the Deerfield Beach Energy Center, the proposed facility is required to submit an application for a
p?mit to construct under the Prevention of Significant Deterioration (PSD) rules codified at 40 CFR
Part 52 and incorporated as a SiP-approved program into Rule 62-212.400, F A.C.

TI;'ne following requirements are encompassed by PSD review:
o Compliance with any applicable emission limitation under the State Impiementation Plan
(SIP);
+« Compliance with any applicable New Source Performance Standard (NSPS);

« Compliance with any applicable National Emission Standard for HAPs (NESHAPS);

s Application of Best Available Control Technology (BACT), as defined by the PSD rules, to
emissions of NO,, CO, SO,, PM/PM,,; and HAPs from all significant sources at the facility;

« A demonstration that the facility's potential emissions, and any emissions of regulated
pollutants resulting from directly related growth of a residential, commercial or industrial
nature, will neither cause nor contribute to a violation of the NAAQS or allowable PSD
increments:
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¢ An analysis cf the impacts on local soils, vegetation and visibility resulting from emissions
from the facility and emissions from directly related growth of a residential, commercial, or
industrial nature;

+ Anevaluation of impacts on Visibility and Air Quality Related Values (AQRVs) in PSD Class
{ areas (if applicable}; and

e At the discretion of FDEP, pre-construction and/or post-construction air quality monitoring
for NO,, CO, S0,, and PM/PM,,.

BEST AVAILABLE CONTROL TECHNOLOGY {BACT)

in accordance with federal and state Prevention of Significant Deterioration (PSD) requirements, FDEP
requires the application of Best Available Control Technology (BACT) for the control of each regulated
pollutant emitted in significant quantities from a new major stationary scurce located in an attainment
area for that pollutant. The proposed Deerfield Beach Energy Center's combustion turbines are to be
located in an area that is currently attainment for all poliutants, and must demonstrate the application of
BACT for oxides of nitrogen (NOx), carbon monoxide (CQO), fine particulate (PM,g), sulfur dioxide
(80;), and sulfuric acid mist (H250,).

The BACT requirements are intended to ensure that a proposed facility or major medification will
incorporate air pollution control systems that reflect the latest demonstrated practical technigues for
each particular emission unit, and will not result in the exceedance of a National Ambient Air Quality
Standard (NAAQS), PSD Increment, or other air quality standard protective of the public health
imposed at the state level. The BACT evaluation requires the documentation of performance levels
achievable for each air pollution controt technoiogy applicable to the DBEC.

The five steps involved in a top-down BACT evaluation are:
» [ldentify options with practical potential for control of the regulated pollutant under
evaluation;
+« Eliminate technically infeasible or unavailable technology options;
* Rank the remaining control techneclogies by control effectiveness;

e Evaluate the most effective controls and document the results; if the top option is not
selected as BACT, evaluate the next most effective control option; and

e Select BACT, which will be the most effective practical option not rejected based on
prohibitive energy, environmental, or economic impacts.

The "top-down" approach was employed in evaluating available pollution controls for the DBEC.
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BACT for Nitrogen Oxides {NO,)

NQ, is primarily formed in combustion processes in two ways: 1) the combination of elemental nitrogen
an!d oxygen in the combustion air within the high temperature environment of the combustor (thermal
N@,); and 2) the oxidation of nitrogen contained in the fuei {fuel NO,). Natural gas does nct contain
fugt bound nitrogen; therefore, NO, emissions from combustion turbines when buming natural gas
originate as thermal NO,. The rate of formation of thermal NO, is a function of residence time and free
ofygen, and increases exponentially with flame temperature. Liquid fuels such as No. 2 distillate
co:ntain fuel bound nitrogen. The combustion of liquid fuels results in inherently higher emissions of
NO, due to the combination of both thermal NO, and fuel NO, ; however, due to the oil refining
process, low sulfur fuels have been found to have minimal amounts of fuel bound nitrogen. The
specification of low sulfur fuel for this project also serves to minimize the amount of fuel bound nitrogen
av|ailable for NOx formation.

DE:!EC proposes to implement NO,, BACT through the application of state-of-the-art GE 7FA turbines
with DLN combustors. These turbines will be able to achieve NOx levels of “9 ppm” while firing natural
ga:s and 42 ppm (water injected) while firing distillate oil. The use of “dry” low NOx combustors during
naltural gas firing also serves to minimize the use of water at the site. This is equivalent to or more
stringent than other recent BACT decisions for dual-fuel simple cycle peaking projects.

|
BACT for Carbon Monoxide

Carbon monoxide (CO) is formed as a result of incomplete combustion of fuel. Control of CO is
ac[complished by providing adequate fuel residence time and high temperature in the combustion zone
to|ensure complete combustion. These control factors, however, also tend to result in increased
emissions of NO,. Conversely, a low NO, emission rate achieved through flame temperature control
(by water injection or aggressive dry combustion design) tends to result in higher levels of CO
enfnissions. Thus, a compromise must be established whereby the flame temperature reduction is set
to achieve the lowest NO, emission rate possible while minimizing CO emission rates.

Th;erefore, it's concluded that CO emission levels of 8 ppmvd while firing natural gas and 20 ppmvd
wr'luile firing distillate oil using combustion control, represent BACT for this facility.

Q%\CT for Particulate Matter and Trace Element Emissions

Pairticulate (PM) emissions from natural gas and distillate oil combustion sources consist of inert
contamlnants in the fuel, sulfates from fuel sulfur or mercaptans used as odorants, dust drawn in from
the ambient air, particulates of carbon and hydrocarbons resulting from incomplete combustion, and
conden5|bles including sulfates and nitrates. Units firing fuels with low ash content and high
combustlon efficiency, such as the units proposed, exhibit correspondingly low particulate emissions.
Mlmmal trace elements may be a constituent of distillate fuel oils and, if so, may be emitted from the
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combustion turbine in the form of particulate emissions. These trace element particulates are present
in quantities significantly lower than the thresholds that require further air quality analysis.

The use of add-on controls, such as electrostatic precipitators (ESPs) or baghouses, is technically
infeasible, and does not represent an available control technology. The use of negligible or zero ash
fuels such as natural gas and low sulfur distillate fuel oil, and good combustion control is concluded to
represent BACT for PM control for the proposed simple-cycle peaking turbines.

BACT for Sulfur Dioxide and Sulfuric Acid Mist

Suffur dioxide (SO,) is exclusively formed through the oxidation of sulfur present in the fuel. The
emission rate is a function of the sulfur content of the fuel, since virtually all fue! sulfur is converted to
SO,. Another by-product of sulfur oxidation is when sulfur trioxide (SO3) combines with water to form
sulfuric acid (H,SQ4). As a condensable gas, the sulfuric acid will appear in mist form in the stack if the
temperatures are sufficiently low for condensation to occur. Since the stack exhaust will be in the
1050°F — 1250°F range, and the boiling point of sulfuric acid is less than 650°F, sulfuric acid mist will
not form in the stack.

The proposed simple-cycle gas turbines will fire pipeline-quality natural gas and low sulfur
transportation grade distiliate fuel. Pipeline grade natural gas typically averages between 1-10 grains
of sulfur per hundred standard cubic feet gas. The firing of pipeline quality natural gas and iow sulfur
transportation grade distiliate fuel is the most stringent SO, control methodology that has been
demonstrated in practice for any combustion turbine. Therefore, this evaluation concludes that that
firing of pipeline quality natural gas and low sulfur transportation grade distillate fuel in the proposed
simple-cycle peaking turbines and pipeline quality natural gas in the proposed fuel gas heater is BACT
for SO,.

BACT Summary

A summary of technologies determined to represent BACT for the DBEC project is presented in Table
1. Expected total emissions are summarized in Table 2, which are estimated based on 100% load for
3,500 hours per year including up to 1,000 hours per year of distillate oil operation and application of
BACT as determined in this analysis.
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Tlable 1. Summary of Selected BACTs

Pollutant Gas Turbines
NO, ) Dry Low NO, Combustors with Natural Gas (9 ppmvd at
‘ 15% O3),
! Water injection with Distillate Oil (42 ppmvd at 15% O,)
f co Good combustion control
(9 ppmvd with Natural Gas, 20 ppmvd with Distillate Oil)
PM Good combustion control; low ash, low sulfur fuel
, S0, Low sulfur fuel; natural gas
' (2 grains S/ 100 scf gas)
distillate oil (0.05 wt% S)

'Iiable 2. Annual Emission Summary for the DBEC Combustion Turbines

| Turbine NO, | co | wvoc | sOo, | H:8S0 | PM [ PMw | Pb
: Emissions for One Combustion Turbine (tons/year) T

GE 7FA 2350 [70.3 5.1 |63.4 9.7 139.5 [39.5 [0.01
| Emissions for All Combustion Turbines (tons/year) !

3xGE7FA  [705.0 [210.9 |15.3 [190.2 [29.1 [118.5 {1185 [0.04

Notes:

! Based on waorst case hourly emission rate over the icad range (50% - 100% base load), at the effective Annual Average
Temperature of 50°F, and the following operation schedule:

NIG Annual Operation 2,500 hrs/yearfturbine

Oil Annual Operation 1,000 hrs/yearfturbine

Total Annual Operation 3,500 hrsfyearfturbine

(i')THER P2 ACTIVITIES

'I['he Deerfield Beach Energy Center (DBEC) has further been designed to minimize potential and real
gnvironmental impacts.

Water Supply & Water Quality Impacts.

\;Nater is needed for use in the inlet air chiller and for injection for NOx control during fuel oil firing. An
evaluataon of water supply alternatives and water disposal alternatives was performed to determine
the best option to protect the water resources and the environment. It was found that this site has a
unigue opportunity to satisfy its water requirements without consuming freshwater from groundwater
or surface water resources. Reuse wastewater provided by the Broward County North Region
Wastewater Treatment Plant was selected as the primary source of process water for the plant. The
Broward County North Region Wastewater Treatment Plant (WWTP} has the capacity to produce
;IO 000,000 gallons per day of reclaimed quality water for reuse. Currently, only 40 to 60 percent of
the available reclaimed water capacity is being utilized and the remainder is disposed of by either
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discharging to the ocean outfall or to a deep well. The DBEC will consume a large percentage of the
available reuse water, thereby minimizing the costly and environmental sensitivities associated with
its discharge to the ocean and/or deep well.

To insure the operation of the Deerfield Beach Energy Center under any conditions, groundwater
from water supply wells located on site will be utilized to provide a secondary source of water for
back-up of the primary reclaimed water supply. The Surficial and Biscayne aquifers will provide the
back-up source, by water supply wells approximately 160-feet deep, with no significant effect on the
groundwater resource. Due to the reliable supply of reclaimed water, it is not expected that
significant quantities of groundwater would ever be required.

Peak water demands for the power plant will be approximately 1.6 MMgal/day during operation of all
turbines. Raw water will be treated in a reverse osmosis (RO) system and in demineralizer units to
remove impurities. The demineralizers will be portable units that are regenerated offsite, thus avoiding
the need to discharge regeneration wastewater from the power plant site. The side stream off the RO
system will be used as makeup water in the small cooling tower that is used as part of the inlet air
chilling system. A small quantity of cooling tower blowdown will be generated. Constituents of this
wastewater stream will be the naturally occurring substances in the raw water, cycled up to higher
concentrations by evaporation in the cooling tower. This small quantity of blowdown will be returned to
the Broward County North Region WWTP.

Waste Minimization.

No hazardous or non-hazardous waste will be generated as a by-product during operation of the facility.
Extremely small quantities of listed hazardous wastes, such as spent solvents and paint thinners may
be generated during the course of normal operation and maintenance activities. These substances will
be stored, manifested, and disposed of in accordance with the hazardous waste regulations contained
in applicable Florida regulations. Non-hazardous waste generated from plant operations include
garbage and paper wastes, waste oils, and equipment maintenance washes. These wastes will be
generated during routine maintenance of the plant equipment. Waste oils and spent solvents will be
recycled. The procedure for equipment maintenance washes will generate a minimal amount of waste,
which will be sent offsite for treatment. No wastes will remain onsite.

Accidental Release Prevention.

No hazardous materials, as defined by 40 CFR 302, will be used at this facility. Pipeline natural gas will
meet all U.S. Department of Transportation safety standards that will greatly reduce the risk of an
accidental release of natural gas. Turbine oil will be used and stored within the gas turbine lube oil
reservoirs. Each turbine will have a lube oil reservoir with a capacity of 150 galions. No. 2 Fuel Qil for
the combustion turbines and the emergency fire-water pump will be stored on site in above-ground fuel
oil storage tanks. Tanks will be constructed with impervious containment materials and in accordance
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W|th alt applicable safety standards. Fuel inment §

gggg 3 of the South Florida Fire Code gggggggg ;hg fuel is a combustible Ilgmg: g g NFPA 30
“Flammable and Combustible Liquids Code, 2000 Edition” (because NFPA 30 is adopted by
;mﬁ%lm e Further, @@M&@@

@M SpIH Preventlon and Countermeasures plans (SPCC plans) for turbine oil and fuel
0|lg handling will be written and implemented as required. The SPCC pian will identify potential leak
pa;thways, will put in place plans for responding to releases and will describe measures taken to
minimize the risk of an accidental release occurring

Er'lergy Efficiency
|

Adequate electric generation is essential for the maintenance and growth of industry and commerce, as
well as for the comfort and well being of Florida's residents based on recent shortfalls in the supply of
electricity in the Southeast. Electricity can be generated from other non-fossil fuel resources, such as,
Wil;‘ld energy, solar energy, hydro-energy and nuclear energy. However, Florida is in a flat terrain of the
sub-tropical area; therefore, wind energy, hydro-energy, and soiar energy are not capable of
ecpnomically satisfying peak energy demands. Nuclear power plants will generate less criteria
pollutants than natural gas fired plants, but present problems associated with the use of nuclear fuel and
wa;\ste storage and handling. Generating electricity using natural gas fired combustion turbines is the
most reliable, efficient, economic and cleanest option available for meeting the region's on-demand
peak electric supply needs. There are no demonstrated alternative technologies that would offer greater
en:vironmental protection.

Th:ere are two types of combustion turbine electric generating facilities typically utilized to meet
customer demand: 1) simple-cycle units and 2) combined cycle units. A simple-cycle unit consists
meinly of a combustion turbine and is designed to start up quickly o meet peak energy demands. A
combined-cycle unit uses the heating value of the exhaust gas to generate steam and drive a steam
turbine, thus generating additional electricity. This type of design requires a longer startup time, is more
efﬁcient and is well suited to be used as a “base foad” unit.

While a combined-cycle power plant exhibits much higher initial capital cost, these costs can be quickiy
rerT:overed in greater fuel efficiency in a base load plant which operates around the clock at near full
capacity. The combined-cycle power plant therefore, by definition incorporates a waste heat boiler or
Hefat Recovery Steam Generator (HRSG) and steam turbine generator. The HRSG recovers waste

heat exiting the turbine at about 1,100°F and exhausts at about 220°F.

Regional power demand is variable from night to day, from hot summer days (which reflect air-
conditioning loads) to cold winter days, from workdays to weekends, etc. However, there is a certain
constant level of electrical demand that is always present, referred to as “base load™. The nature of
generation capacity built to provide base load power is that it is designed to maximize annual operation
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at a constant or “base” load at the lowest operating cost possible. Since fuel cost is the single biggest
component of the cost to produce power, competitive base load generators must be designed to
operate at the highest possible fuel efficiency and to produce their rated output continuously at
maximum availability. The combined-cycle plant meets these criteria.

Once base load demand is satisfied, a need still exists to supply additional power at certain times
when base load requirements are exceeded by the shor-term peak power demand. Average peak
power prices tend to be higher than for base [oad power. However, peaking units operate substantially
fewer hours per year than base load units. The economics of providing peak power favor lower initial
capital cost (there are fewer operating hours per year in which to earn back the capital investment)
and are less sensitive to optimization of heat rate. Most importantly, peak power must be able to come
on-and off-line very quickly and, in some cases is designed to "follow” electrical demand. Simple-cycle
is the only combustion turbine configuration that meets this requirement. Combined-cycle units, on the
other hand require a cold start-up schedule, measured in hours, to be brought from ambient
temperature to full load. This is because the heat transfer surfaces and catalyst beds within the HRSG
are sensitive to “thermal shock”. On any given day, the demand for peak power may only last three to
four hours. By the time a combined-cycle unit has been warmed up to full operating load, the market
demand to produce the peak power may be over.

For the reasons presented above, simple-cycle peaking units operate intermittently and must be
designed to follow electrical demand. As such, it is not economically feasible to rely on the heating
value of the exhaust gas for commercial application to any type of process steam demand. DBEC
commits to continually evaluate the economics and needs for the project, with a focus on optimizing
the energy efficiency.

CONCLUSIONS

It is our belief that measures to provide for poilution prevention and prevent significant environmental
impacts are inherent design features of the project. Some of these design features include:

¢ The use of highly efficient state-of-the-art combustion turbines to minimize air emissions, as well as
the amount of fuel needed to produce electricity. '

+ Emissions of nitrogen oxides will be measured in real time using a continuous emission monitoring
system (CEMS). This instrument will provide ongoing assurance that good combustion is being
achieved and that the facility’s air quality impacts are insignificant.

¢ Clean burning, low sulfur natural gas and fuel oil wili be used, with natural gas being the primary
fuel.
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-] The combustion turbines will be equipped with Dry Low NOx burners, simultaneously achieving the
lowest emissions currently demonstrated and eliminating the need for water injection for NOx
control through its “dry” design.

s The project will prepare and implement a Spill Prevention Control and Countermeasure (SPCC)
{ plan to ensure that areas in which oil (distillate, lubricating, turbine) is stored and used is protected
by appropriate measures such as containment dikes, and that procedures exist to prevent the
occurrence of spills.

+ Discharges of process wastewater will be minimal and consist of blowdown from an evaporative
~ cooler. No significant quantities of treatment chemicals are anticipated to be required.

» Process water needs will be met by the reuse of wastewater from the Broward County North
i Region WWT Plant.

We believe that the proposed project represents the most environmentally responsible manner for the
production of on-demand peaking power. As a result, there is no need to identify additional mitigation
measures to reduce environmental impacts.

Fi||1aily, DBEC conducts environmental awareness training programs. These programs cover all media
aqd emphasize waste minimization. Employees are always encouraged to look at their job
responsibilities and identify further reduction opportunities. In addition, DBEC has an ongoing training
program for operators, mechanics, and electricians to help them identify ways to improve and maintain
efﬁicient operation of equipment.

DéEC anticipates that additional opportunities for pollution prevention may come from this increased
awareness by our employees and will, therefore commit to revisit this plan and consider revisions
where appropnate. If the P2 plan is modified or updated during the course of the life of the permit, a
copy of the modified or updated P2 plan will be kept on site and made available for inspection. A copy
of the modified or updated P2 plan will also be submitted to the DPEP along with the permit renewal
application.
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