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Mr. Hamilton S. Oven

Administrator
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2600 Blair Stone Road

Tallahassee, FL 32399-2400

Re: JEA
Site Certification Application
. - Brandy Branch Combined Cycle Conversion
Dear Mr. Oven:

JEA is pleased to submit this Site Certification Application under the Florida Electrical
Power Plant Siting Act for conversion of the Brandy Branch Generating Station to
combined cycle operation. Units 1-3 are simple cycle combustion turbine units currently
under construction at the site, 15 miles west of Jacksonville in Duval County, near
Baldwin. Units 2 and 3 are proposed for conversion to combined cycle operation. All
units, whether operating in simple or combined cycle mode, will fire natural gas as the
primary fuel. Certification is sought for all units and associated facilities onsite, and the
access road corridor.

Five copies of the application and a $125,000 check for the filing fee are enclosed for the
Department's initial completeness review, as requested by Steven Palmer of your office.
Additional copies will be submitted to you and distributed to the other agencies after the
application is determined to be complete.

In addition, by copy of this letter, we are also submitting one signed and sealed original
and three copies of the Prevention of Significant Deterioration permit application to the
Department's Bureau of Air Regulation. This PSD application comprises Volume 3 of
the Site Certification Application. The appropriate application fee for that permit
. modification is to be covered by the site certification application fee.



Mr. Oven
December 8, 2000
Page Two

A petition to determine the need for the combined cycle unit was filed with the Public
Service Commission on November 15, 2000. A copy of the Need for Power petition is
included in Section 1 of the application.

We look forward to working with you and your staff as this application progresses
through the certification process. If you have any questions, please do not hesitate to call
me at (904) 665-6247.

Sincerely,
Y8 ~

N. Bert Gianazza, P.E.
Environmental Permitting
& Compliance Group

Enclosures

Cc:  Clair Fancy, Chief , FDEP BAR (w/encls.)
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0.7 SO Applicator
1.0 Introduction

JEA proposes to convert two of the three already-permitted simple cycle electric
generating units into a 2x1 combined cycle configuration at the Brandy Branch facility
(hereinafter referred to as the “Generating Station”) near Baldwin City, Duval County,
Florida. The Generating Station is currently permitted to construct and operate three
simple cycle combustion turbine (SCCT) units.

The Generating Station will include the conversion of two of the three SCCT units
(Units 2 and 3), to combined cycle combustion turbine (CCCT) units rated at
approximately 170 MW each, firing natural gas as the primary fuel and No. 2 distillate
fuel oil as a backup fuel. Units 2 and 3 are located adjacent to Unit 1. The only new
major support facilities for Units 2 and 3 will be the heat recovery steam generators
(HRSGs), a steam turbine, and a cooling tower. All other needed facilities such as fuel
oil storage tanks exist or are currently under construction as part of the simple cycle
project.

This report is a technical support document for the Prevention of Significant
Deterioration (PSD) Air Permit Application. The following sections contain a project
characterization, Best Available Control Technology (BACT) determination, air quality
impact analysis (AQIA), and additional impact analyses designed to provide a basis for
the Florida Department of Environmental Protection's (FDEP) preparation of an air
construction permit for the Generating Station.
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2.0 Project Characterization

The following sections briefly characterize the Generating Station including a
general description of the location, the Generating Station, and emission units, as well as
a summary of the estimated emissions and a discussion of New Source Review (NSR)
applicability.

2.1 Project Location |

The Generating Station is located in the western, rural part of Duval County, Florida.
Figure 2-1 shows the general location of the Generating Station which is approximately 1
mile northeast of Baldwin City. The approximate UTM coordinates of the Generating
station are 408,774.1 m East and 3,354,530.8 m North. The nearest Federal PSD Class 1
Areas are the Okefenokee Wilderness Area and the Wolf Island Wildemess Area located
approximately 34 kilometers (km) northwest and 127 km northeast of the Generating
Station, respectively.

The topography of the area is unpronounced and considered relatively flat.

2.2 Project Description

The Generating Station will be located at the Brandy Branch facility which currently
is permitted to construct three SCCT units and related support facilities. Two of the three
SCCT units are proposed to be converted to CCCT units. The two CCCT units will be
operated in a 2x1 configuration. Major equipment associated with the each CCCT unit
will consist of a General Electric (Model PG7241FA) combustion turbine generator
(CTG), heat recovery steam generator (HRSG) with supplemental firing, steam generator,
and a cooling tower. Fuel oil storage tanks for each of the CCCT have already been
permitted as part of the Brandy Branch SCCT Facility.

The CTG/HRSG will use evaporative coolers as necessary to cool the compressor
inlet air prior to its combining with fuel in the combustor of the CCCT. The thermal
energy of the combustion gases exiting the combustor will be transformed into rotating
mechanical energy as these gases expand through the turbine sections of the CCCTs. The
rotating mechanical energy will be converted into electrical energy via a shaft on the
CCCT connected to an electrical generator. The remaining usable thermal energy in the
combustion gases will be exchanged with water/steam in the HRSG.

2-1
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Supplemental (duct) firing with natural gas will be used to increase the thermal
energy of the combustion gases exhausting from each CCCT. The resulting high pressure
steam produced in each HRSG will be expanded through a single steam turbine. The
rotating mechanical energy generated by the steam turbine will be converted into
electrical energy via a shaft connected to an electrical generator. The exhaust gases will
exit to the atmosphere after leaving the HRSG stack.

A site arrangement showing the various emission units and structures/buildings
at the Generating Station is presented in Figure 2-2.

2.3 Project Emissions
This section discusses the potential to emit (PTE) of all regulated PSD air pollutants
resulting from the Generating Station. Emissions from the Generating Station will be

generated from the following sources:
e Two General Electric CCCT/HRSGs with supplemental firing.

® One ten (10) cell cooling tower.

2.3.1 Project Emissions

Performance data for the CTG/HRSG, based on vendor data from GE at design loads
of 50, 75, and 100 percent, natural gas and distillate fuel oil firing, and ambient air
temperatures of 20° F, 59° F, and 95° F are provided in Attachment 1.

Ambient temperature data was selected based on meteorological data from
Jacksonville, FL. An ambient temperature of 20° F represents the lowest anticipated site
temperature and maximum power generation. An ambient temperature of 59°F
represents the average annual site temperature which is representative of the average heat
input rate. An ambient temperature of 95° F represents the highest anticipated site
temperature which corresponds to the lowest heat input rate for the combustion turbine
and results in the maximum required duct firing and evaporative cooling rates to maintain
the desired plant electrical output.

The maximum pound per hour emission rates at the annual average site temperature
for combined cycle operation for natural gas and distillate fuel oil firing are presented in
Table 2-1.

2.4 Maximum Potential to Emit
The potential to emit was estimated from the maximum hourly emission rate for

each pollutant at an ambient temperature of 59° F (average annual) in combined cycle
operation, 50 to 100 percent load, and 288 hours of distillate fuel oil firing (0.05 percent
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sulfur) with the remainder of the year on natural gas. The potential to emit for each
pollutant is summarized in Table 2-2. The potential to emit estimate for PM/PM,y
includes the particulate emissions resulting from the operation of the cooling tower. The
applicable PSD significant emission levels for each pollutant are included for reference
purposes in the table, and a spreadsheet used to calculate the potential to emit is included
in Attachment 2.

2.5 New Source Review Applicability

The federal Clean Air Act (CAA) NSR provisions are implemented for new major
stationary sources and major modifications under two programs: the PSD program
outlined in 40 CFR 52.21; and, the Nonattainment NSR program outlined in 40 CFR 51
and 52. The proposed facility is in an attainment area with respect to all pollutants. As
such, the PSD program will apply to the Generating Station, as administered by the State
of Florida under 62-212.400, FAC, Stationary Sources - Preconstruction Review,
Prevention of Significant Deterioration.
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Table 2-1
CTG/HRSG Maximum Emission Rates (Ib/h)*

Natural Gas Firing Distillate Oil Firing

Pollutant (Ib/h) (Ib/h)

NOy 23.62 112.41

SO, 1.16 102.97

CO 52.58 67.86

PM/PM,o** 19.80 62.10

vOC 3.49 7.68

H,S04 0.18 12.61

D
*Maximum pound per hour emission rates at 59°F, combined cycle
operation, burning natural gas and distillate fuel oil.
** Includes the effects of SO, oxidation and SCR formation of ammonium
sulfates.
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Table 2-2

PSD Applicability
PSD Significant
Project PTE Emission Rate PSD Review

Pollutant (tpy) (tpy) Required
NOy 232.48° 40 yes

SO, 39.48* 40 no

CO 465.00° 100 yes
PM/PM )y 185.63*¢ 25/15 yes

vOC 31.78° 40 no
Sulfuric Acid Mist 5.16° 7 no

Total Reduced Sulfur negl. 10 no
Hydrogen Sulfide negl. 10 no

Vinyl Chloride negl. 1 no

Total Fluorides negl. 3 no
Mercury 0.0000495° 0.1 no
Beryllium 0.00000228% | 0.0004 no

Lead 0.01¢ 0.6 no

Total HAPs 6.61° 10/25 no

?Based on maximum lb/h emission rate at 59° F conditions for all loads and
operating scenarios; assuming 8,472 and 288 hours per year of natural gas and
distillate fuel oil firing, per turbine, respectively.

*Based on 0.05% sulfur distillate fuel oil and 0.2 gr/100 scf sulfur natural gas.

“Includes the effects of SO, oxidation and SCR formation of ammonium

sulfates.

9Based on AP-42 emission factors, a maximum heat input of 2,059.4 MMBtu/hr
and distillate fuel oil firing for 288 hours per year.

‘HAP calculation sheet in Attachment 2.

Note: PTE calculations are provided in a spreadsheet included in Attachment 2.
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2.5.1 Prevention of Significant Deterioration

The PSD regulations are designed to ensure that the air quality in existing attainment
areas does not significantly deteriorate or exceed the ambient air quality standards
(AAQS) while providing a margin for future industrial and commercial growth. PSD
regulations apply to major stationary sources and major modifications at major existing
sources undergoing construction in areas designated as attainment or unclassifiable.

A major stationary source is defined as any one of the listed major source categories
which emits, or has the potential to emit, 100 tpy or more of any regulated pollutant, or
250 tpy or more of any regulated pollutant if the facility is not one of the listed major
source categories. The Brandy Branch Simple Cycle facility is a major source, having a
PTE greater than 250 tpy for at least one regulated pollutant. Additionally, the estimated
emission increases of NOy, CO, and PM/PM resulting from the proposed modification
(i.e., conversion of Units 2 and 3 from simple cycle turbine units to combined cycle
turbine units), exceed the PSD significant emissions levels of 40, 100, 25/15 tpy,
respectively. Therefore, the Generating Station emissions of NOy, CO, and PM/PM, are
subject to PSD review as a modification to an existing major source. The PSD review
includes a BACT analysis, air quality impact analysis, and an assessment of the
Generating Station's impact on general commercial, residential, and commercial growth,
soils and vegetation, and visibility, as well as a Class I impact analysis.
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3.0 Best Available Control Technology

The 1977 Clean Air Act (CAA) established revised conditions for the approval of pre-
construction permit applications under the Prevention of Significant Deterioration (PSD)
program. One of these requirements is that the best available control technology (BACT)
be installed for all pollutants regulated under the act emitted in significant amounts from
new major sources or modifications. The new major sources proposed for this Generating
Station include two combined cycle combustion turbines and a cooling tower that are
subject to the BACT rules. This document presents the BACT analysis and results for the
new major sources on this Generating Station.

The following is a summary of the BACT determination and associated emission rates
for two GE 7241(FA) combustion turbines operating with duct burners in combined cycle
mode to be installed for JEA. Emissions are based on the GE 7241(FA) combined cycle
combustion turbine units with duct burner firing. The combustion turbines will fire natural
gas and No. 2 fuel oil. The duct burners will fire only natural gas. Emissions for the BACT
analysis are based on each combustion turbine-generator/heat recovery steam generator
(CTG/HRSG) unit operating at full load with duct firing for 8,472 hours per year on natural
gas at an ambient temperature of 59 °F. Also included in this BACT are emissions for each
combustion turbine-generator (CTG) unit firing fuel oil at full load operation without duct
firing for 288 hours per year at an ambient temperature of 59 °F.

GE 7241(FA) CTG/HRSG Units:
Nitrogen oxides (NOy) emissions -- BACT was determined to be the use of dry low NOy
burners with an SCR during natural gas firing and water injection with an SCR for fuel oil

firing to achieve the following emission limits.
e Burning natural gas at full load, an emission limit of 0.0131 Ib/MMBtu (23.6 Ib/hr,
3.5 ppmvd at 15 percent O,). ,
e  Buming fuel oil at full load, an emission limit of 0.0580 [b/MMBtu (112.4 Ib/hr,
15 ppmvd at 15 percent O,).

Carbon monoxide (CO) emissions — BACT was determined to be good combustion controls
to achieve a CO emission limit of 0.0291 Ib/MMBtu (52.6 Ib/hr, 12.21 ppmvd at 15 percent
0,) during natural gas firing and 0.0350 Ib/MMBtu (67.9 Ib/hr, 14.17 ppmvd at 15 percent
0,) during fuel oil firing.




Particulate emissions (PM/PMq) -- BACT was determined to be good combustion controls
and combustion air filters to achieve a PM/PM,4 emission limit of 0.0110 Ib/MMBtu (19.8
Ib/hr) during natural gas firing. BACT was determined to be good combustion controls and
combustion air filters to achieve a PM/PM,, emission limit of 0.0320 1b/MMBtu (62.1
Ib/hr). The PM/PM,, emission estimates conservatively include front and back half catch
as well as the effects of SO, oxidation and SCR. formation of ammonium sulfates.

Cooling Tower:
Particulate emissions -- BACT is determined to be the use of drift eliminators with a control

efficiency of 0.002 percent resulting in emissions of 0.08 1b/hr.

3.1 Project Description

The electric generating facility (hereinafter referred to as the “Generating Station™) to
be installed for JEA at the Brandy Branch site will consist of two (2) General Electric (GE)
7241(FA) combined cycle combustion turbines (CCCT) and respective cooling towers. The
combined cycle operation consists of using two combustion turbines and two-heat recovery
steam generators (HRSGs) with a steam turbine in a Rankine power cycle. The
configuration is used to generate additional power, although the CTG/HRSG power plant is
well suited for continuous operation at full load, it is not well suited for large load changes
or quick and frequent startups and shutdowns. Each CTG/HRSG configuration will also
include a supplemental duct burner (DB) located in the outlet duct from the combustion
turbine to provide additional heat for high power demand periods. The HRSG will be used
to recover energy from the high temperature flue gas generated by each combustion turbine
and duct burner. A steam turbine will be used to generate additional electricity from the
steam produced in the HRSG. The combustion turbines will fire natural gas and No. 2 fuel
oil. The duct burners will fire only natural gas.

The output ratings of each GE PG7241(FA) combine cycle combustion turbine will be
nominally 170 MW. The proposed operating scenario for the combustion turbines consists
of operating up to 8,472 hours per year while firing natural gas and operating up to 288

hours per year while firing fuel oil.

3.2 Basis of Combustion Turbine BACT Analysis

This section describes the basis of the combustion turbine BACT analysis.
Information is provided on such issues as the BACT methodology and approach used. The
parameters and factors used in developing the analysis are identified.
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3.2.1 Regulatory and Methodology Basis

The BACT analysis for the GE 7241(FA) combustion turbine units with and without
duct burner firing is based on certain regulatory requirements and Generating Station
assumptions. The following is a summary of the requirements and assumptions for which
this BACT analysis is based.

e Federal and state ambient air quality standards, emission limitations, and other

applicable regulations will be met.

e Federal New Source Performance Standards (NSPS) for combustion turbines with
heat input greater than 10 MMBtwhr (40 CFR 60 Subpart GG) establish limiting
criteria for NOy emissions. No NSPS criteria have been established for limiting CO,
VOC and PM/PM4 emissions. The following flue gas emission limit is established
by NSPS for Subpart GG units:

e NO,: 75 ppmvd at 15 percent O, corrected for fuel nitrogen content and turbine
heat rate.

e Federal NSPS for electric utility steam generating units for which construction is
commenced after June 9, 1989 with a maximum design heat input (fuel burn rate) of
100 MMBtwhr or less, but greater than or equal to 10 MMBtwhr (40 CFR 60
Subpart Dc) establish limiting criteria for SO; and particulate emissions only. No
NSPS criteria have been established for limiting NOx, CO and VOC emissions.
Each duct burner for this Generating Station is approximately 85 MMBtuw/hr.

As defined in the air permit application, operation of the Generating Station will result
in an increase in the potential to emit emissions of NOy, CO, and PM/PM,j in excess of the
major source PSD threshold levels set for these pollutants. BACT is defined as an emission
limitation established based on the maximum degree of pollutant reduction determined on a
case-by-case basis considering technical, economic, energy and environmental
considerations. However, BACT cannot be less stringent than the emissions limits
established by an applicable New Source Performance Standard (NSPS).

To bring consistency to the BACT process, the United States Environmental Protection
Agency (USEPA) has authorized the development of a guidance document (March 15,
1990) on the use of the "top-down" approach to BACT determinations. The first step in a
top-down BACT analysis is to determine, for the pollutant in question, the most stringent
control technology and emission limit available for a similar source or source category.
Technologies required under Lowest Achievable Emission Rate (LAER) determinations
must be considered. These technologies represent the top control alternative under the

BACT analysis. If it can be shown that this level of control is infeasible on the basis of
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technical, economic, energy, and environmental impacts for the source in question, then the
next most stringent level of control is identified and similarly evaluated. This process
continues until the BACT level under consideration cannot be eliminated by any technical,

economic, energy, or environmental consideration.

3.2.2 Operations/Emissions Basis

As mentioned previously, the proposed operating scenario for the CTG/HRSGs with
duct firing is 8,472 hours per year while firing natural gas. Moreover, the proposed
operating scenario for firing fuel oil for each CTG is 288 hours per year. Table 3-1 shows
the uncontrolled emission rates for a GE 7241(FA) combined cycle combustion turbine unit
with duct burner firing natural gas and without duct burner firing fuel oil at 100 percent of
base load at an average annual site temperature of 59 °F. The emissions shown in Table 3-1
are controlled with dry low NO, burners during natural gas firing and water injection during
fuel oil firing and Ib/MMBtu values are based on the higher heating value (HHV).



Table 3-1
Uncontrolled Emission Rates Per GE 7241(FA) CCCT Unit

Emission Parameter GE 7241(FA) with GE 7241(FA)
Duct Firing without Duct Firing

(Natural Gas)® (Fuel Oil)°

NOy, ppmvd at 15% O, 9.2 42.0

NOy, Ib/hr 61.8 331.5

NOy, Ib/MMBtu (HHV) 0.0342 0.1709

CO, ppmvd at 15% O; 12.2 14.2

CO, Ib/hr 52.6 67.9

CO, Ib/MMBtu (HHV) 0.0291 0.0350

PM, Ib/hr 19.8 62.1

PM, 1b/MMBtu (HHV) 0.0110 0.0320

PM,, Ib/hr 19.7 60.4

PM,, Ib/MMBtu (HHV) 0.0110 0.0311

Notes:

? Total emissions are based on 8,472 hours per year firing natural gas at 100
percent of base load with duct firing at an ambient temperature of 59 °F.

® Total emissions are based on 288 hours per year firing fuel oil at 100 percent
of base load without duct firing at an ambient temperature of 59 °F.
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3.2.3 Economic Basis

Economic analysis used to determine the capital and annualized costs of the control
technologies were based on EPA methodologies shown in the EPA Best Available Control
Technology Draft Guidance Document (October 1990), “Top Down” Best Available
Control Technology Guidance Document (March 1990), The Office of Air Quality
Planning and Standards (OAQPS) Control Cost Manual (February 1996, Fifth Edition),
internal project developer cost factors and vendor budgetary cost quotes. Table 3-2 lists the
economic criteria used in the analysis of BACT alternatives.

Table 3-2
Generating Station Economic Evaluation Criteria

Economic Parameters Value
Contingency, percent 20
Real Interest Rate, percent 9.64
Economic Life years 20
Capital Recovery Factor, (20 years) 0.1146
Capital Recovery Factor, (3 years) 0.3996
Labor Cost, $/man-hr 38.0
Natural Gas Cost, $/MMBtu 2.74
Anhydrous Ammonia Cost, $/ton 250
Energy Cost, $/kWhr 0.022
Catalyst Life Guarantee, years 3
Sales Tax, percent 3
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3.3 Combustion Turbine NO, and CO BACT Analysis

The objective of this analysis is to determine BACT for NOy and CO emissions from
the combined cycle combustion turbines. This includes the CTs and supplemental firing in
the HRSG as a total unit during natural gas firing. The CTs without supplemental firing in
the HRSG will only be considered when fuel oil firing. Unless otherwise noted the NO, and
CO emission rates described in this section are corrected to 15 percent oxygen.

3.3.1 NO, BACT/LAER Clearinghouse Reviews

A list of the top pertinent BACT/LAER decisions is attached in Attachment 3. A review
of the BACT/LAER Clearinghouse documents (CAPCOA, 1985 - 2000; USEPA, 1990 -
2000) indicates that the lowest emissions achieved for a natural gas fired combustion turbine
is 2.0 ppmvd for the Federal Cold Storage Cogeneration facility located in California. The
2.0 ppmvd was achieved for six months (June 1997 to December 1997) with 15 minute
CEM averaging periods. Further, Region IX of the EPA has deemed the limit of 2.0 ppmvd
at 15 percent oxygen was achieved in practice with three hour averaging. The emissions
from that unit are controlled through the use of water injection and a SCONO; system. It
should be noted that the Federal Cold Storage Cogeneration facility is located in a non-
attainment area for ozone, with NOy regulated as a non-attainment pollutant. Thus, this
emission level represents LAER for CTG/HRSG. It should also be noted that this is a small,
222 MMBtwhr GE model LM2500-M-2 combine cycle gas turbine that is producing 32
MW (cogeneration). The current use of this specific control application on CTG/HRSG
Generating Station applications (e.g., units under 30 MW) is not considered applicable to the
Generating Station as will be discussed.

In addition, the Sacramento Power Authority (Campbell Soup) located in the
Sacramento Metropolitan AQMD in California has set a 3.0 ppmvd NO, emission limit for a
natural gas fired CTG/HRSG. The emissions from that unit are controlled through the use
of standard combustors, water injection, and selective catalytic reduction (SCR). This unit
consists of a 1,257 MMBtuwhr combined cycle natural gas fired Siemens V84.2 gas turbine
generator with water injection for power augmentation and 200 MMBtuw/hr of supplemental
firing capacity producing 103 MW. This combustion turbine emission limit is noted in the
Clearinghouse as being representative of LAER at the time of the permit (1994). Another
stringent NOy emissions limit for a gas fired CT is 3.5 ppmvd for the Brooklyn Navy Yard
Cogeneration Project located in New York. The emissions from that unit are controlled
through the use of dry low NO, burners and SCR. Furthermore, a recent project listed in the
CAPCOA BACT/LAER Clearinghouse database is the Sutter Power Plant in the Feather

River AQMD in California has been permitted at 2.5 ppmvd at 15 percent O, for a one hour
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average. The facility will consist of two-combined cycle 1,900 MMBtwhr gas fired, 170
MW Siemens Westinghouse 501FD turbines with 170 MMBtuw/hr HRSGs driving a
common 160 MW steam turbine. The NO, emissions are to be controlled by dry low NO,
combustors, selective catalytic reduction, and low NOy duct burners. It should also be noted
that this facility has an ammonia slip permitted at 10 ppmvd at 15 percent O, to achieve
such low NOy emissions. The facility is listed in the CAPCOA BACT/LAER
Clearinghouse documents, but is still under construction and demonstration of this level of
NOx control has not been achieved in practice at this time.

3.3.2 CO BACT/LAER Clearinghouse Reviews

A list of the top pertinent BACT/LAER decisions is attached in Attachment 3. A
review of the BACT/LAER Clearinghouse documents indicates that the most stringent CO
emission level for a combustion turbine is 1.8 ppmvd at 15 percent O, for the Newark Bay
Cogeneration L.P. project located in New Jersey. The 617 MMBtuwhr combustion turbine
units fire natural gas. The low emissions are achieved by reducing CO emissions by 80
percent (from 9 ppmvd to 1.8) through the use of an oxidation catalyst. It should be noted
that the Newark Bay project represents LAER, which is located in non-attainment areas for
CO and ozone (VOC control required). '

3.3.3 Alternative NO, Emission Reduction Systems

During combustion, NOy is formed from two sources. Emissions formed through the
oxidation of the fuel bound nitrogen are called fuel NOx. NOy emissions formed through the
oxidation of a portion of the nitrogen contained in the combustion air are called thermal NOy
and are a function of combustion temperature. NOy production in a gas turbine combustor
occurs predominantly within the flame zone, where localized high temperatures sustain the
NOy forming reactions. The overall average gas temperature required to drive the turbine is
well below the flame temperature, but the flame region is required to achieve stable
combustion.

Nitrogen oxide control methods may be divided into two categories: in-combustor NOy
formation control and post-combustion emission reduction. An in-combustor NOy
formation control process reduces the quantity of NOy formed in the combustion process. A
post-combustion technology reduces the NOy emissions in the flue gas stream after the NOy
has been formed in the combustion process. Both of these methods may be used alone or in
combination to achieve the various degrees of NO, emissions required. The six different
types of emission controls reviewed by this BACT analysis are as noted below.
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In Combustor Type:

1) Water/Steam Injection

2) Dry Low-NOy (DLN) Burners
3) Xonon

Post Combustion Type:

1) Selective Non-Catalytic Reduction (SNCR)
2) Selective Catalytic Reduction (SCR)

3) SCONOy

3.3.3.1 Water or Steam Injection. NO, emissions from the combustion turbines can
be controlled by either water or steam injection. This type of control injects water or steam
into the primary combustion zone with the fuel. The water or steam serves to reduce NOy
formation by reducing the peak flame temperature. The degree of reduction in NOy
formation is proportional to the amount of water injected into the combustion turbine.
Since the combustion turbine NSPS was last revised in 1982, manufacturers have improved
combustion turbine tolerances to the water necessary to control NOy emissions below the
current NSPS level. However, there is a point at which the amount of water injected into
the combustion turbine seriously degrades its reliability and operational life. This type of
control can also be counterproductive with regard to carbon monoxide (CO) and volatile
organic compound (VOC) emissions that are formed as a result of incomplete combustion.

The development of DLN burners has replaced the use of wet controls except for
certain cases such as oil firing. Therefore, the use of water injection will be considered for
operations during oil firing and will be eliminated from further evaluation for control during
natural gas firing for reducing NOy emissions in this BACT analysis.

3.3.3.2 Dry Low NO, Burners. NOy can be limited by lowering combustion
temperatures and by staging combustion (i.e., creating a reducing atmosphere followed by
an oxidizing atmosphere). The use of DLN burners as a way to reduce flame temperature
is one common NOy control method. These combustor designs are called DLN burners,
because when firing fuel, no water needs to be injected into the combustion chamber to
achieve low NOy emissions. Most industry gas turbine manufacturers today have
developed this type of lean premix combustion systems as the state of the art for NOy
controls in combustion turbines.

DLN combustion turbine burner designs are available which use improved air/fuel
mixing and reduced flame temperatures to limit thermal NOy formation. DLN burner
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technology uses a two-stage combustor that premixes a portion of the air and fuel in the first
stage and the remaining air and fuel are injected into the second stage. This two-stage
process ensures good mixing of the air and fuel and minimizes the amount of air required,
which results in low NOy emissions.

The controlled emission level will vary from manufacturer to manufacturer of the
combustion turbine. The F-Class combustion turbines proposed for the Generating Station
are manufactured by GE and have DLN burners that can achieve a NOy emission level of
approximately 9 ppmvd at 15 percent O,. It should also be noted that as with the standard
combustor with water injection, the DLN burners could be counterproductive with regard
to CO and VOC emissions. The staged combustion and lower combustion temperatures
will result in higher CO and VOC emissions.

Due to the proven performance of the DLN bumer technology, this method of NOy
emissions control will be considered in this BACT analysis.

3.3.3.3 XONON. Another form of in-combustor control is XONON. This technology,
developed by Catalytica Combustion Systems, is designed to avoid the high temperatures
created in conventional combustors. The XONON combustor operates below 2,700 °F at
full power generation, which significantly reduces NO, emissions without raising and
possibly even lowering emissions of carbon monoxide and unburned hydrocarbons.
XONON uses a proprietary flameless process in which fuel and air react on the surface of a
catalyst in the turbine combustor to produce energy in the form of hot gases, which drive
the turbine. This technology is being commercialized by several joint ventures that
Catalytica has with turbine manufacturers. To date, commercialization of this technology
on utility size combustion turbines such as proposed for the Generating Station has not
been developed.

Due to the technical and commercial limitations of this technology, this method of post-
combustion control will be eliminated from further evaluation for control of NO, emissions
in this BACT analysis.

3.3.3.4 Selective Non-Catalytic Reduction. Selective non-catalytic reduction
(SNCR) is one method of post-combustion control. SNCR selectively reduces NOy into
nitrogen and water vapor by reacting the flue gas with a reagent. The SNCR system is
dependent upon the reagent injector location and temperature to achieve proper reagent/flue
gas mixing for maximum NOy reduction. SNCR systems require a fairly narrow
temperature range for reagent injection in order to achieve a specific NO reduction
efficiency. The optimum temperature range for injection of ammonia or urea is 1,500 to
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1,900 °F. The NOy reduction efficiency of an SNCR system decreases rapidly at
temperatures outside the optimum temperature window. Operation below this temperature
window results in excessive ammonia emissions (slip). Operation above the temperature
window results in increased NO, emissions. The exhaust temperature at the exit of a
combustion turbine, which is approximately 1,100 °F for these units, is too low for any
consideration of this technology.

Due to the technical and operational limitations on temperature and available reaction
time, this method of post-combustion control will be eliminated from further evaluation for

control of NOy emissions in this BACT analysis.

3.3.3.5 Selective Catalytic Reduction. Another post-combustion method is
selective catalytic reduction (SCR). SCR systems have been used quite extensively in
CTG/HRSG projects for the past five years. The SCR process combines vaporized
ammonia with NOy in the presence of a catalyst to form nitrogen and water. The vaporized
ammonia is injected into the combustion turbine exhaust gases prior to passage through the
catalyst bed. The use of SCR results in small levels of ammonia emissions (ammonia slip).
As the catalyst degrades ammonia slip will increase to approximately 10 ppm, ultimately
requiring catalyst replacement.

The performance and effectiveness of SCR systems are directly dependent on the
temperature of the flue gas when it passes through the catalyst. Vanadium/titanium
catalysts have been used on the vast majority of SCR system installations (greater than 95
percent). The flue gas temperature range for optimum SCR operation using a conventional
vanadium/titanium catalyst is approximately 600 to 750 °F. At temperatures above 800 °F
permanent damage to the vanadium/titanium catalyst occurs. For the combined cycle
turbines proposed for the Generating Station, this temperature window does exist. The flue
gas temperature is reduced in the HRSG of the CTG/HRSG proposed for this Generating
Station and would typically range from 200 to 700 °F. Accordingly, a vanadium/titanium
catalyst can be installed at this Generating Station. Therefore, the vanadium/titanium-
based catalyst will be evaluated further for these units.

The operation of an SCR could present a negative impact on the environmental
performance of the combustion turbine units. The environmental impact is due to the
reaction of the excess ammonia that passes through the SCR with the sulfur trioxide (SO3) in
the flue gas to form ammomia-sulfur salts, such as ammonium bisulfate. These compounds
form when the flue gas cools upon leaving the stack. This particulate adds to the emissions
of PM,, from the unit.



Limitations to accurate measurements of emissions consistently below the 3 to 3.5
ppmvd are also a concern. Limitations in measuring any lower level of emission include
sampling methods, analyzer limitations, and calibration gas error. Current EPA
procedures and standards recognize such limitations. Currently, 40 CFR Part 75 allows
emission monitors with span ranges of less than 200 ppmvd to have calibrations that
deviate by up to 10 ppmvd and still be considered “in control.” The difference of 1
ppmvd in the low values being measured will be in the “noise” range of the emission
monitoring system. Lowering the limit to a level below 3.5 ppmvd will only magnify this
lack of accuracy, thereby increasing the potential for emission exceedances without
providing any further real reduction in emissions. A report by the American Society of
Mechanical Engineers (ASME) on reviewing current measuring and monitoring practices
indicated that relative accuracy results varied from 1.3 to 34 percent when testing low
NO, emitters.

Because thé SCR system requires the regulation of ammonia injection based on the
emission monitors, the accuracy of the emission reading directly influences the amount of
actual error in the ammonia injection rate. Therefore, erroneous emission readings can
result in excess ammonia levels even when the actual NOy values is below the permitted
values. This may result in excessive ammonia “slip” being discharged to the atmosphere
with little or no improvement in NOy emissions. Reduction of the NOy emission
concentrations to levels below 3.5 ppmvd also raises concerns with the additional
ammonia that maybe emitted to obtain further reduced levels. Although SCR catalyst
vendors have indicated that ammonia emissions will not be increased, these vendors are
not solely responsible for guaranteeing ammonia slip. The distribution of the ammonia in
the duct is the key parameter since localized maldistribution of the ammonia will cause
the ammonia to pass through the catalyst without reacting with the NOy. The proper
distribution of the gas and ammonia is difficult to obtain when both reactants, NOy and
NH;, are at such low concentrations. This distribution would be even more difficult, if
not impossible, to maintain during transient operations, such as load changes, when flow
patterns are changing. Changes in operation from one stable load to another stable load
may present problems since the flow patterns and the loads may be different. Since the
catalyst vendors are not responsible for the ammonia distribution, they typically limit
their guarantees to some distribution level. Such conditions that increase ammonia
emissions will be counter productive to the reduction of overall emissions since ammonia

presents an emission problem itself and is a precursor to PM; .
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This method of post-combustion control will be considered in this BACT analysis to
control NOy emissions.

3.3.3.6 SCONO,. A third, relatively new post-combustion technology from Goal Line
Environmental Technologies in conjunction with ABB Alstom Power, is SCONOy, which
utilizes a coated oxidation catalyst to remove both NO, and CO without a reagent such as
ammonia. As previously noted, the South Coast Management District has declared LAER
as 2.0 ppm of NOy, based on this technology. Although this system has been proven on a
small size unit, scale up concerns still exist with regard to the use of this technology on
large units. To date, SCONOy has not been demonstrated in practice for a GE 7241(FA)
(i.e., Frame 7 or F-Class) combustion turbine.

The SCONO system utilizes hydrogen (H;) (which is created by reforming natural gas)
as the basis for a proprietary catalyst regeneration process. The system consists of a
platinum-based catalyst coated with potassium carbonate (K,COs3) to oxidize both NO, and
CO and thereby reducing plant emissions. CO emissions are decreased by the oxidation of
CO to carbon dioxide (CO,). The catalyst is installed in the flue gas at a point where the
temperature is between 300 to 700 F. ABB Alstom/Goal Line guarantees the performance
of the catalyst for 3 years. When the catalyst reaches the end of its service life, it can be
recycled to recover the precious metal contained within the catalyst. This recycled material

* can account for as much as one-third the cost of the replacement catalyst.

The SCONO catalyst is very susceptible to fouling by sulfur in the flue gas. The
impact of sulfur can be minimized by a sulfur absorption SCOSOy catalyst. The SCOSO
catalyst is located upstream of the SCONOj catalyst. The SO; is oxidized to sulfur trioxide
(SO3) by the SCOSOy catalyst. The SOs is then deposited on the catalyst and removed
from the catalyst when it is regenerated. The SCOSOy catalyst is regenerated along with
the SCONOy catalyst.

The SCONOx catalyst will require that it be re-coated or “washed” every six months to
one year. The frequency of washing is dependent on the sulfur content in the fuel and the
effectiveness of the SCOSO catalyst. The "washing” consists of removing the catalyst
modules from the unit and placing each module with a potassium carbonate reagent, which
is the active ingredient of the catalyst. The SCOSOx catalyst will also require washing, but
due to limited operating experience with the SCOSOx catalyst, it 1s uncertain how often it
will be required. However, it is expected that the SCOSOy catalyst will require annual
washing.



The current SCONOy catalyst technology is in its second generation. The first
generation operated for approximately ten months on a small LM-2500 combined cycle CT
unit before it was taken out of service because of poor regeneration gas distribution.

A letter dated November 19, 1999 from EPA Region I had concerns regarding if
SCONOy could handle the increased gas flow, mechanical durability and scale-up of the
damper/louver system, reliability of the regenerative gas distribution system, the
performance of the sulfur removal method, and catalyst performance guarantees. The EPA
had concerns with the technical uncertainties and was apprehensive about applying
SCONOy technology to large combined cycle turbines that burn primarily natural gas. In
addition there are major issues with applying SCONOy to distillate fuel oil applications,
given the higher sulfur content in the fuel. According to the EPA letter, ABB Alstom
Power has executed a re-design and testing program to develop the SCONOy system for
large turbine applications, but to date this new re-designed system has not been
demonstrated in practice.

The November 19, 1999 EPA letter addresses that ABB Alstom had redesigned and
fabricated a full-scale louver prototype system for larger turbine applications. In addition
ABB had cycled the prototype louver system 102,000 times (approximately 5 years of
operation) at operating temperatures of 620 F and enclosed the system in a hot casing shell
design to avoid thermal stresses from the heat recovery steam generator. ABB Alstom has
increased the catalyst module and regenerative gas distribution system that supplies gas to
each individual module. Although, ABB Alstom has only performed computational fluid
dynamics (CFD) modeling to try and verify the gas regeneration system. ABB Alstom has
addressed degradation of the SCONOy catalyst from sulfur compounds found in natural
gas, causing frequent system shutdowns, by verifying that a SCOSOx catalyst can be used
upstream of the SCONOy catalyst. Furthermore, they claim the two catalysts are
compatible and that the combined system will maintain sulfur and NO, removal
performance levels under different gas stream conditions. ABB Alstom Power will provide
performance guarantees to all owners and operators of natural gas fired combined cycle
combustion turbines, regardless of size or O&M. The EPA had them confirm the accuracy
and correctness of their technical information in a response dated November 29, 1999.
ABB Alstom has re-designed their SCONOy system for large turbine applications, but to
date this new re-designed system has not been demonstrated in practice.

Another concern is the removal and replacement of the catalyst for re-coating without
adversely impacting unit availability. The larger volume of catalyst used in an F class
combustion turbine will require a significant period of washing or will necessitate the
purchase of several spare catalyst modules.
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The SCONOy system would also impact the power generation of the proposed facility.
The flue gas pressure drop due to the catalyst is larger for the SCONOy process
(approximately 4 to 5 in. w.g.) than the SCR process (approximately 2 to 3 in. w.g.). This
increase in backpressure would result in an increase in lost power generation.

SCONO is a technology that has effectively reduced emissions at the Federal Cold
Storage facility thus far, and may have future promise. While mechanically very
complicated, SCONOy technology allows for transient operation (load changes) and no
ammonia issues are present, such as transportation, storage, or slip emissions. In addition,
the wide operating temperature range has the potential for flexibility for future projects.
The SCONOx catalyst can be placed in the most cost-effective location in an HRSG. The
SCONOx catalyst can also significantly reduce CO emissions, thus reducing the need for an
oxidation catalyst. However, there are a number of serious concerns regarding SCONOy
that still need to be addressed prior to application to a Frame 7 or Class F machine. They
include:

e Scale-up design issues for increasing the size of the application by 6 times from a
LM-2500 to a Frame F combustion turbine. Scale-up design issues include damper
size and proper distribution of regeneration gas.

e Mechanical system reliability: Damper and damper bearings are moving parts in the
flue gas system that may present maintenance problems.

¢ On-line removal of catalyst for washing, including mechanics of how it is to be
accomplished, time period, labor (cost), and safety issues.

e  SCOSOx reliability: The SO, guard catalyst bed (SCOSOx) can cause contaminated
regeneration gas (containing sulfur and sulfur acids) to be handled, thereby
questioning the effectiveness and reliability of the catalyst.

¢ Increased pressure drop.

e Proprietary Issue: SCONOy catalyst is a proprietary catalyst leading to concerns
regarding long-term pricing.

e Warranty Issues: Since Goal Line is a relatively small company, there has been
concern in the past regarding their ability to follow through with respect to potential
warranty claims, not only for any single installation, but also in the event that
multiple claims were to be made. ABB Alstom has signed a licensing agreement
which will provide the financial backing and credibility required for warranties and
guarantees. ABB Alstom has guaranteed the performance of their system, but
operational risks associated with the use of SCONO still need to be resolved.

¢ Financial Concerns: Lenders will have to assume performance and operational risks

associated with the use of SCONOy. The full-scope price without installation for a
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SCONOx system is estimated to be 4 times larger than installing an SCR system on
a large scale combined cycle facility.

As discussed above, the SCONOy technology may have future promise. The
application of this technology is currently limited to combined cycle CT units under 32
MW. Although, there are technical concerns with using this new technology related to the
operating plant size proposed for the Generating Station, this system will be evaluated in
this BACT analysis.

3.3.4 Alternative CO Emission Reduction Systems

Typically, measures taken to minimize the formation of NOy during combustion inhibit
complete combustion, which increase the emissions of CO. CO is formed during the
combustion process due to incomplete oxidation of the carbon contained in the fuel. CO
formation is limited by ensuring complete and efficient combustion of the fuel in the
combustion turbine. High combustion temperatures, adequate excess air, and good air/fuel
mixing during combustion minimize CO emissions. The development of good combustion
practice improvements with state of the art DLN bumers has reduced CO emissions as
compared to those previously obtained by the use of water injection as the main NOx control
method. These improved combustion characteristics have allowed minimization of CO
emissions without sacrificing NOy control performance. For this reason, the use of low NO
burners that use good combustion practices is the standard method of also controlling CO
emissions.

A current CO reduction technology available that will not impact NOy emissions is the
use of an oxidation catalyst to convert the CO to CO,. The oxidation catalyst is typically a
precious metal catalyst. None of the catalyst components are considered toxic. No reagent
injection is necessary and oxidizing catalysts, dependent on the uncontrolled emission level,
are capable of reducing CO emissions from 80 to 90 percent.

Another CO control technology that was screened was the previously discussed
SCONOy process. The SCONOy system reduces CO emissions by oxidizing the CO to
CO;. As noted for the NOy control evaluation, the SCONO, technology may have future
promise. The application for this technology is currently limited to combined cycle CT
units under 32 MW. The large size of the units proposed for this Generating Station (170
MW) as compared to the size of the SCONOy operating plant makes the potential scale-up
challenging and unpractical. Although, there are technical concerns with using this new
technology related to the operating plant size proposed for the Generating Station, this
system will be evaluated in this BACT analysis.
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This technology evaluation indicates that an oxidation catalyst and a SCONOy system

‘are the control technologies suitable for further evaluation beyond the use of good

combustion practices, as provided by a DLN burner.

3.3.5 Combined NO, and CO Control Technology Summary

In-combustor NO, and CO control by advanced combustion controls using dry low
NOx burners is the least stringent control technology considered for this Generating
Station. However, the use of an SCR system and oxidation catalyst or the SCONO, system
to reduce emissions after combustion are technologies capable of achieving significantly
lower emissions. Because the SCONO, system is capable of reducing NO, and CO
emissions, the NO, and CO BACT analyses have been combined to avoid double counting
the SCONO, technology, thus inflating its economic impacts. The following control
technologies will be evaluated in this NOy and CO BACT analysis and are ranked in order
of relative control effectiveness:

e In-combustor NO, and CO control conéisting of DLN combustors to limit outlet
emissions during natural gas and fuel oil firing for all operating loads for the
CTG/HRSGs.

e The addition of an SCR system and oxidation catalyst to reduce outlet NO, to 3.5
ppmvd at 15 percent O, and CO to 1.2 ppmvd at 15 percent O, emissions from each
combustion turbine with duct burner firing natural gas. The addition of an SCR
system and oxidation catalyst to reduce outlet NOy to 15 ppmvd at 15 percent O, and
CO to 1.4 ppmvd at 15 percent O, emissions from each combustion turbine while
firing fuel oil.

e The addition of a SCONO4 system to reduce outlet NO, emissions from each
combustion turbine with duct bumner firing natural gas and each combustion turbine
firing fuel oil to 2.0 ppmvd at 15 percent O,.

The SCR system with a 3.5-ppmvd NO, emission limit and an oxidation catalyst will be

compared to the SCONOQy system with a 2.0 ppmvd NOy emission limit.

The NO, and CO emissions per CTG/HRSG unit with application of the above possiblé
controls are summarized in Tables 3-3 and 3-4 for natural gas and fuel oil firing,

respectively.
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Table 3-3

Estimated NO, and CO Emissions

From Alternate Combined Control Technologies Per GE 7FA CCCT with
Duct Firing During Natural Gas Firing.

Control Technology Alternatives

Dry Low SCR/Oxidation SCONOy
NO, Catalyst
Combustors
NO, Emissions
ppmvd (at 15 percent Oz) | 9.2 3.5 2.0
1b/hr 61.8 23.6 14.4
1b/MMBtu 0.0342 0.0131 0.0079
tons per year 261.8 100.0 57.2
Percent reduction N/A 62% 78%
NOy BACT Analysis 261.8 100.0 57.2
(Annual)®
tons per year
CO Emissions
ppmvd (at 15 percent O;) | 12.2 1.2 1.2
Ib/hr 52.6 53 53
Ib/MMBtu 0.0291 0.0029 0.0029
tons per year 2227 22.5 225
percent reduction - N/A 90% 90%
CO BACT Analysis 222.7 22,5 22.5
(Annual)®
tons per year

Notes:

? Total emissions are based on 8,472 hours per year firing natural gas at 100
percent of base load with duct firing at an ambient temperature of 59 F.
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Table 3-4
Estimated NO, and CO Emissions

From Alternate Combined Control Technologies Per GE 7FA CCCT

During Fuel Oil Firing.
Control Technology Alternatives
Dry Low SCR/Oxidation SCONO4
NO, Catalyst
Combustors
NO, Emissions
ppmvd (at 15 percent O,) | 42.0 15 2.0
Ib/hr 3315 112.4 15.8
1b/MMBtu 0.1709 0.0580 0.0081
tons per year 47.7 16.2 23
percent reduction N/A 64% 95%
NO, BACT Analysis 47.7 16.2 23
(Annual)®
tons per year
CO Emissions
Ppmvd (at 15 percent O,) | 14.2 1.4 1.4
Ib/hr 67.9 6.8 6.8
1b/MMBtu 0.0035 0.0035 0.0035
tons per year 9.8 0.98 0.98
Percent reduction N/A 90% 90%
CO BACT Analysis 9.8 0.98 0.98
(Annual)®
tons per year

Notes:

? Total emissions are based on 288 hours per year firing fuel oil at 100 percent
of base load without duct firing at an ambient temperature of 59 °F.
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3.3.6 Evaluation of Feasible Technologies

The following evaluation considers energy, environmental and economic impacts for
the potential NOy and CO BACT scenarios evaluated.

3.3.6.1 SCONO, Energy Impacts. The use of a SCONO, system will increase the
energy requirements on the system. The SCONOy system will increase the backpressure
on each combustion turbine by about 4 inches water gauge (in. w.g.). This will reduce the
output of each CTG/HRSG by approximately 0.3 percent and increase the lost power
generation. In addition, the period required for catalyst washing will result in increasing
the lost power generation. It is estimated the unit will be offline for a period of 4 days per
year to accommodate the washing process. Furthermore, there will be an energy lost due to
steam consumption from the regeneration system. The steam serving as a carrier gas for
the natural gas will be required regardless of the SCONOy location in the HRSG. ABB
Alstom estimated that between 15,000 to 20,000 Ib/hr of steam will be used in the
regeneration production. These three effects will be added together to determine the total
lost power generation and are included in the annualized cost estimate. The SCONOy
system will have minimal effect on power consumption that will be necessary to operate
the damper actuators and regeneration system. ABB Alstom estimated that approximately
10 to 20 kW would be consumed during operation of the SCONOy system. This increase
in power consumption will be included in the annualized cost estimate. The natural gas
required for the production of the regeneration gas will increase the annualized cost
associated with using the SCONOy system. ABB Alstom estimated that 2 percent of the
carrier gas will consist of the regeneration gas. Therefore, approximately 7,000 ft*/hr (300
1b/hr) will be consumed in the regeneration process of the SCONO,/SCOSO catalyst. The
annualized cost of natural gas consumption is included in the annualized cost analysis.

3.3.6.2 SCONO, Environmental Impacts. The SCONO; catalyst is composed of
precious metals coated with potassium carbonate. When the potassium carbonate coating
can no longer be regenerated the precious metal content of the remaining catalyst can be
recycled. The oxidation of CO also directly results in increased production of CO,, a
greenhouse gas. There is currently a worldwide effort to reduce industrial emissions of
CO, because of its contribution to global climate change. Installation of a SCONOy system
would directly counter this initiative.

3.3.6.3 SCR Energy Impacts. The use of an SCR system impacts the energy
requirements of the Generating Station. The SCR system requires vaporizers and blowers
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to vaporize and dilute the aqueous ammonia reagent for injection. In addition, an SCR
system catalyst will increase the backpressure on each combustion turbine. The SCR
system will add about 1.6-inch water gauge (in. w.g.) backpressure to the units,
respectively. This will reduce the output of the each unit by approximately 0.1 percent.
Increased power consumption and lost power generation are included in the annualized cost
estimate.

3.3.6.4 SCR Environmental Impacts. The vanadium content of the SCR catalyst
may contribute to its classification as a hazardous waste. Therefore, spent catalyst may
need to be handled and disposed of following hazardous waste procedures. Because of
this, recycling of SCR catalysts for vanadium has become common.

The use of ammonia in an SCR system introduces an element of environmental risk.
Ammonia is listed as a hazardous substance under Title III Section 302 of the Superfund
Amendments and Reauthorization Act of 1986 (SARA). However, the storage and use of
ammonia has been a relatively routine practice in utility power plants and industrial plant
processes. According to Committee on Toxicology of the National Academy of Sciences
and the Committee on Medical and Biological Effects of Environmental Pollutants (both of
the National Research Council), the following threshold concentrations exist for ammonia:

Human Response Concentration (ppm)
Immediate throat irritation Equal to or greater than 400
Eye irritation Equal to or greater than 700
Coughing Equal to or greater than 1,700

Life threatening for short exposure 2,500 to 6,500
Rapidly fatal for short exposure 5,000 to 10,000

Some ammonia slip from the HRSG stack is unavoidable due to the imperfect
distribution of the reagent and catalyst deactivation. Although ammonia emissions are not
regulated nationally, the Northeast States for Coordinated Air Use Management
(NESCAUM) has recommended an ammonia slip emissions limit of 10 ppmvd
(uncorrected), unless that limit is shown to be inappropriate. Ammonia slip emissions from
an SCR system is a design consideration that establishes catalyst life. Therefore, lower
ammonia slip requirements ultimately limit catalyst life and dictates associated catalyst
replacement. A design value of 10 ppmvd (uncorrected) is appropriate for a clean fuel
facility such as this Generating Station. With fresh catalyst ammonia slip emissions will be
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very low. However, as the catalyst deactivates, ammonia slip will increase approaching the
design value at the end of the guaranteed catalyst life.

SCR catalysts can become contaminated over a period of time due to trace elements in
the flue gas and may be classified as hazardous waste. Therefore, spent catalyst may need to
be handled and disposed of following hazardous waste procedures.

The SCR catalyst will oxidize approximately 2 to 3 percent of the SO, in the flue gas
to SO;. Once the flue gas cools below approximately 600 °F the ammonia present in the
flue gas may react with SO to form ammonium sulfate and bisulfate salts. This formation
may be dependent on the particular plume dispersion characteristics at the given time of
stack discharge, which is dependent upon the temperature reached once the flue gas has left
the stack. However, if the ammonia sulfate compounds are not formed, the SO3 will react
with the moisture in the flue gas to form sulfuric acid mist in the atmosphere. Any
ammonium sulfate and bisulfate salts and sulfuric acid mist formed will increase the
amount of particulate matter emitted in the flue gas.

3.3.6.5 Oxidation Catalyst Energy Impacts. An oxidation catalyst reactor located
downstream of the combustion turbine exhaust will increase the backpressure on the
combustion turbine. The additional backpressure of about 1.2 inches, water gauge, will
reduce the combustion turbine output by approximately 0.1 percent. The cost of lost power
revenue due to the backpressure is included in the economic analysis.

3.3.6.6 Oxidation Catalyst Environmental Impacts. The major environmental
disadvantage that exists when using an oxidation catalyst to reduce CO emissions is that a
percentage of the SO, in the flue gas will oxidize to SO;. The higher the operating
temperature the higher the SO, to SOj; oxidation potential. It is estimated that
approximately 30 percent of the SO, in the flue gas will oxidize to SO; as a result of the
CO oxidation catalyst being installed after the combustion turbine outlet with high
temperatures. The SO; will react with the moisture in the flue gas to form sulfuric acid
(H2SO4) mist in the atmosphere. The increase in H,SO4 emissions would increase PM;,
(matter less than 10 microns in diameter) emissions.

Spent oxidation catalyst is made up of precious metals that are not considered toxic.
This allows the catalyst to be handled and disposed of following normal waste procedures.
Because of the precious metal content of the catalyst, the CO oxidation catalyst can also be
recycled to recover the precious metals.

As mentioned previously, the installation of an oxidation catalyst will also increase the
backpressure on the turbine, thereby decreasing efficiency. This decrease in efficiency will
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lead to increased emissions of all pollutants on a unit power output basis. The oxidation of
CO also directly results in increased production of CO,, a greenhouse gas. There is
currently a worldwide effort to reduce industrial emissions of CO; because of its
contribution to global climate change. Installation of an oxidation catalyst would directly

counter this initiative.

3.3.6.7 Economic Impacts for SCR/Oxidation Catalyst and SCONOXx. The use
of an SCR and oxidation catalyst has significant economic impacts to the Generating
Station. An analysis of the economic impact is provided in this section. The BACT costs
presented in this analysis are based on operating each combustion turbine with duct firing
at 100 percent of base load for 8,472 hours per year on natural gas and operating the
combustion turbine for 288 hours per year of fuel oil. The capital and annualized cost for
the SCONOy system also includes the SCOSOy system.

3.3.6.7.1 Capital Costs for SCR/Oxidation Catalyst and SCONOx. Table 3-5
presents the capital costs for installing an SCR/Oxidation Catalyst and SCONOy system
on each CTG/HRSG unit during natural gas and fuel oil firing. The cost of the
SCR/Oxidation Catalyst system includes the ammonia receiving, storage, transfer,
vaporization, and injection; catalytic reactor housing; controls and instrumentation, sales
taxes and freight. The cost of the SCONOy system includes the catalyst, regenerative gas
distribution system, catalytic reactor housing, controls and instrumentation, sales taxes
and freight. The balance of plant equipment cost for SCONOy was estimated to be the
same percentage as an SCR/Oxidation Catalyst system. Capital costs were based on
budgetary quotations from equipment manufacturers and other engineering estimates.
Quotations for the SCR and oxidation catalyst material were based on vanadium/titanium
and precious metal type catalysts, respectively. The direct installation costs included the
balance of plant items listed in Table 3-5 and were calculated as percentages of the total
purchased equipment costs. The total direct cost less the catalyst cost was determined
such that the catalyst would be excluded, thereby eliminating the possibility of “double
counting” the catalyst cost as an annualized O&M cost per OAQPS cost methods. The
indirect costs were percentages of the equipment cost and are site specific. The 3 percent
contingency value suggested in the OAQPS:- Cost Control Manual is judged to be
inaccurate as compared to actual values typically used in the construction field for this
level of estimating. ’

Total capital costs for the SCR and oxidation catalyst control system is calculated as the

sum of the total direct cost less the catalyst cost and indirect installed costs per OAQPS cost
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methods. The total capital cost per unit for a 3.5 ppmvd (0.0131 Ib/MMBtu) NOy and 1.2
ppmvd (0.0029 1b/MMBtu) CO outlet emission during natural gas firing and a 15 ppmvd
(0.0610 1b/MMBtu) NO and 1.4 ppmvd (0.0035 Ib/MMBtu) CO outlet emission during fuel
oil firing SCR/Oxidation Catalyst system for the combustion turbines is estimated to be
$3,269,000.

The total capital costs for the SCONOy control system is also calculated as the sum of
the total direct cost less the catalyst cost and indirect installed costs per OAQPS cost
methods. The total capital cost per unit for a 2.0 ppmvd (0.0079 1b/MMBtu) NOy and 1.2
ppmvd (0.0029 1b/MMBtu) CO outlet emission during natural gas firing and a 2.0 ppmvd
(0.0081 Ib/MMBtu) NOy and 1.4 ppmvd (0.0035 1b/MMBtu) CO outlet emission during fuel
oil firing SCONOy system for each combustion turbine is estimated to be $14,716,000.

3-24



Table 3-5
Combined NOy and CO Control Alternative Capital Cost Per GE 7FA CTG/HRSG Unit
SCONO, SCR/ Low NO, | Remarks
System Oxidation Burners
Catalyst
Direct Capital Cost Cost based on emissions in Tables 3-3 and 3-4
SCR and Oxidation Catalysts Included 1,721,000 N/A Estimated from Engelhard Corporation
System
SCONO; Catalyst 7,800,000 N/A N/A Estimated from ABB Alistom Power
SCONO; System 5,200,000 N/A N/A Estimated from ABB Alstom Power
Catalyst Reactor Housing Included 268,000 N/A Estimated from ABB Alstom and scaled from an estimate
from Engelhard Corporation
Control/Instrumentation Included 180,000 N/A Estimated; includes controls and monitoring equipment.
Ammonia (Equipment/Storage) | N/A 200,000 N/A Estimated from previous projects
Purchased Equipment Costs 13,000,000 2,369,000 N/A
Sales Tax 390,000 71,000 N/A 3% of Purchased Equipment Costs
Freight 650,000 118,000 N/A 5% of Purchased Equipment Costs
Total Purchased Equipment 14,040,000 2,558,000 N/A
Costs
Direct Installation Costs
Balance of Plant 4,212,000 767,000 N/A For SCR & SCONOy: 8% Foundation & Supports, 14%
Handling & Erection, 4% Electrical Installation, 2% Piping,
[% Insulation and 1% Painting
Total Direct Cost Less Catalyst | 10,452,000 | 2,040,000 Base Catalyst cost is excluded as annual O&M cost
Indirect Capital Costs
Contingency 2,808,000 512,000 N/A 20% of Direct Capital Cost
Engineering and Supervision 520,000 256,000 N/A 10% of Direct Capital Cost
Construction & Field Expense | 260,000 128,000 N/A 5% of Direct Capital Cost
Construction Fee 520,000 256,000 N/A 10% of Direct Capital Cost,
Start-up Assistance 104,000 51,000 N/A 2% of Direct Capital Cost
Performance Test 52,000 26,000 N/A 1% of Direct Capitol Cost
Total Indirect Capital Costs 4,264,000 1,229,000 Base
Total Installed Cost 14,716,000 3,269,000 Base
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3.3.6.7.2 Operating Costs for SCR/Oxidation Catalyst and SCONOx. Table
3-6 presents the annualized operating costs and emission rates using an SCR/Oxidation
catalyst and SCONOy system during natural gas and fuel oil firing. Annualized operating
costs for the SCR/Oxidation Catalyst include catalyst replacement, energy impacts,
operating personnel, maintenance, reagent and heat rate penalty. Throughout the life of
the plant, catalyst elements for both the SCR and the oxidation catalyst will require
periodic replacement. As the SCR catalyst becomes deactivated, ammonia slip emissions
will increase. At the point ammonia slip approaches 10 ppmvd the catalyst must be
replaced. The oxidation catalyst is installed upstream of the ammonia injection grid and
SCR catalyst, therefore there are no problems associated with ammonia slip but the CO
catalyst degrade such that CO emissions increase. Currently, catalyst manufacturers are
willing to guarantee an SCR and oxidation catalyst life of three years of equivalent
operating hours. The catalyst replacement cost was calculated by multiplying the cost of
the catalyst replacement modules by 15 percent for installation cost, 8 percent that
includes sales taxes and freight, and a capital recovery factor based on the real interest
rate over the 3 year guaranteed life of the catalyst.

For conservatism in cost, ammonia consumption rates were based on a stoichiometric
ratio of 1.4 for reacting NO. The higher stoichiometric ratio allows for a higher molar ratio
of ammonia required to react with NO,. The heat rate penalty cost item reflects the cost due
to the SCR and oxidation catalyst backpressure losses. The additional backpressure will
derate the combustion turbine resulting in lost electric sales revenue. The costs associated
with these impacts are included in the annualized cost estimate.

The annualized operating costs for the SCONOy system include catalyst replacement,
energy impacts, operating personnel, maintenance, natural gas consumption, catalyst
washing, and heat rate penalty due to backpressure losses and steam usage. The SCONOy
catalyst will require periodic washing and replacement throughout the life of the facility.
The emissions will increase as the catalyst becomes deactivated, resulting in more frequent
washing cycles. Replacement of the catalyst will result in lost power generation during the
outage period. ABB Alstom is willing to guarantee SCONOy catalyst life of 3 years of

equivalent operating hours.



Table 3-6
Combined NO, and CO Control Annualized Cost Per GE 7FA CTG/HRSG Unit

SCONO, SCR/Oxidation Low Remarks
System Catalyst NO,
Burners

Direct Annual Cost Cost based on emissions in Tables 3-3 and 3-4

Catalyst Replacement 3,871,000 638,000 N/A Catalyst life of 3 yr. of equivalent operating hours

Operation and Maintenance 192,000 39,000 N/A See text for background information on this item

Reagent Feed N/A 52,000 N/A Assumes 1.4 stoichiometric ratio

Natural Gas Consumption 170,000 N/A N/A Based on 7,000 ft*/hr required

Power Consumption 3,000 4,000 N/A Includes injection blower and vaporization of

ammonia for SCR and damper actuation for SCONO,

Lost Power Generation '

SCONO, Washing 544,000 N/A N/A Down time due to SCONO, washing period

Steam Consumption 491,000 N/A N/A Loss based on 15,000 Ib/hr of steam required

Backpressure 103,000 72,000 N/A Includes backpressure on CT

Annual Distribution Check N/A 8,000 N/A Required for SCR, estimated as 0.5% of total direct

cost less catalyst cost

Total Direct Annual Cost 5,374,000 813,000 N/A
Indirect Annual Costs

Overhead 53,000 19,000 N/A 60% of O&M Labor

Administrative Charges 294,000 65,000 N/A 2% of Total Installed Cost

Property Taxes 405,000 90,000 N/A 2.75% of Total Installed Cost

Insurance 147,000 33,000 N/A 1% of Total Installed Cost

Capital Recovery 1,686,000 177,000 N/A Capital Recovery Factor times Total Installed Cost
Total Indirect Annual Costs 2,585,000 384,000 N/A
Total Annualized Cost 7,959,000 1,197,000 N/A
Annual Emissions, tpy 82.7 139.5 542.0 Emissions taken from Tables 3-3 and 3-4
Emissions Reduction, tpy 4593 402.6 N/A Emissions calculated from Tables 3-3 and 3-4
Total Cost Effectiveness, $/ton | 17,300 3,000 N/A Total Annualized Cost/Emissions Reduction
Incremental Annualized Cost | 6,762,000 N/A N/A See text for background information on this item
Incremental Reduction 119,000 N/A N/A See text for background information on this item.
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The use of either an SCR/Oxidation Catalyst system or a SCONOy system increases the
energy requirements of the project. The SCR system requires vaporizers and blowers to
vaporize and dilute the aqueous ammonia reagent for injection. Increased NOy reduction
rates require increased ammonia consumption resulting in increased power consumption of
the project. SCONOy consumes a relatively small amount of power to open and close the
catalyst dampers and to produce the regenerating gas. Maintenance costs will consist of
routine system maintenance for each system. However, there is an additional maintenance
cost associated with catalyst washing for the SCONOQOy system. The replacement materials
are assumed to be two percent of the original cost for equipment and labor is assumed to be
equal to materials. The SCONO, system will include the additional O&M cost for catalyst

washing.

3.3.6.7.3 Total Annualized Costs for SCR/Oxidation Catalyst and SCONOXx.
Total annualized costs for the SCR and oxidation catalyst control systems are calculated
as the sum of operating costs plus capital recovery factor times the total installed costs.
Table 3-6 shows the total annualized cost per unit for a SCR/Oxidation Catalyst system
per combustion turbine is estimated to be $1,197,000. This annualized cost for the
CTG/HRSG unit results in a cost effectiveness of approximately $3,000 per ton of NOy
and CO removed.

The total annualized costs for the SCONOy control system are calculated as the sum of
the operating costs plus capital recovery factor times the total installed costs. The total
annualized cost per unit for a SCONOy system per combustion turbine is estimated to be
$7,959,000. This annualized cost for the CTG/HRSG unit results in a cost effectiveness of
approximately $17,300 per ton of NOy and CO removed.

The incremental annualized cost system is calculated as the difference in annualized
cost between the SCONOy and SCR/Oxidation catalyst. In addition, the incremental NOy
and CO reduction in tons per year is calculated as the difference in combined tons per year
of NOx and CO removed (alternative controlled baseline) between the two control
technologies. Furthermore, the incremental removal cost is determined by dividing the
incremental annualized cost by the controlled baseline reduction. It should be noted that this
incremental cost effectiveness is considered relative to the next most stringent control
alternative baseline (i.e., SCONOy compared to SCR/Oxidation Catalyst rather than just
DLN). These cost increments will allow a comparison between the two removal
technologies. The incremental annualized cost between SCONOy and the SCR/Oxidation
Catalyst system is estimated to be $6,762,000. This results in an incremental cost
effectiveness of approximately $119,000. This cost is considered high and for this
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application it is not cost effective to use SCONOy over a SCR/Oxidation catalyst system per
CTG/HRSG unit.

3.3.7 Economic Impacts for SCR

The control of NOy emissions separate from CO emission control is possible through
the application of an SCR to the CTG/HRSG units without additional CO emission controls.
To determine the BACT levels for NO, controls without the influence of the CO emissions a
separate economic analysis is required. The BACT costs presented in this analysis are based
on operating each combustion turbine with duct firing at 100 percent of base load for 8,472
hours per year on natural gas and each combustion turbine at 100 percent of base load for

288 hours per year on fuel oil.

3.3.7.1 Capital Costs for SCR System. Table 3-7 presents the capital costs for
installing an SCR system on the CTG/HRSG units during natural gas and fuel oil firing to
achieve a NOy outlet emission level of 3.5 and 15.0 ppmvd. The cost of the SCR system
includes the ammonia receiving, storage, transfer, vaporization, and injection; catalytic
reactor housing; controls and instrumentation, sales taxes and freight. Capital costs were
based on budgetary quotations from equipment manufacturers and other engineering
estimates. Quotations for the SCR catalyst material were based on vanadium/titanium type
catalysts. The direct installation costs included the balance of plant items listed in Table 3-
7 and were calculated as percentages of the total purchased equipment costs. The total
direct cost less the catalyst cost was determined such that the catalyst would be excluded,
thereby eliminating the possibility of “double counting” the catalyst cost as an annualized
O&M cost per OAQPS cost methods. The indirect costs were percentages of the
equipment cost and are site specific. The 3 percent contingency value suggested in the
OAQPS Cost Control Manual is judged to be inaccurate as compared to actual values
typically used in the construction field for this level of estimating.

Total capital costs for the SCR system to reduce NOy is calculated as the sum of the
total direct cost less the catalyst cost and indirect installed costs per OAQPS cost methods.
The total capital cost per unit for an SCR catalyst system per combustion turbine is
estimated to be $2,421,000.
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Table 3-7
NOy Control Capital Cost Per GE 7FA CTG/HRSG Unit
Cost Item SCR Low NO, | Remarks
Burners :

Direct Capital Cost Cost based on emissions in Tables 3-3 and 3-4

SCR Catalysts System 975,000 N/A Estimated from Engelhard Corporation

Catalyst Reactor Housing 268,000 N/A Scaled from an estimate from Engelhard Corporation

Control/Instrumentation 140,000 N/A Estimated; includes controls and monitoring equipment.

Ammonia Injection/Dilution Included N/A Estimated from Engelhard Corporation

Equipment

Ammonia Storage 200,000 N/A Estimated from previous projects

Purchased Equipment Costs | 1,583,000 | N/A

Sales Tax 47,000 N/A 3% of Purchased Equipment Cost

Freight 79,000 N/A 5% of Purchased Equipment Cost

Total Purchased Equipment | 1,709,000 | N/A

Costs

Direct Installation Costs

Balance of Plant 513,000 N/A For SCR: 8% Foundation & Supports, 14% Handling & Erection,

4% Electrical Installation, 2% Piping, 1% Insulation and 1% Painting

Total Direct Cost Less Catalyst | 1,601,000 | Base Catalyst Cost is excluded as annual O&M Cost
Indirect Capital Costs

Contingency 342,000 N/A 20% of Direct Capital Cost

Engineering and Supervision 171,000 N/A 10% of Direct Capital Cost

Construction & Field Expense | 85,000 N/A 5% of Direct Capital Cost

Construction Fee 171,000 N/A 10% of Direct Capital Cost,

Start-up Assistance 34,000 N/A 2% of Direct Capital Cost

Performance Test 17,000 N/A 1% of Direct Capitol Cost
Total Indirect Capital Costs 820,000 Base
Total Installed Cost 2,421,000 | Base
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3.3.7.2 Operating Costs for SCR. Table 3-8 presents the annualized operating costs
and emission rates using an SCR during natural gas and fuel oil firing. Annualized
operating costs for SCR use include catalyst replacement, energy impacts, operating
personnel, maintenance, reagent and heat rate penalty. The description of the operating
costs and effects of ammonia consumption, backpressure, and catalyst life have already
been described in Section 3.4.6.

3.3.7.3 Total Annualized Costs for SCR. The total annualized costs for the SCR
system are calculated as the sum of operating costs plus capital recovery factor times the
total installed costs. The total annualized cost per unit for an SCR system per combustion
turbine is estimated to be $881,000. This annualized cost for each CTG/HRSG unit results
in an incremental cost effectiveness of approximately $4,600 per ton of NO, removed.
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Table 3-8
NO, Control Annualized Cost Per GE 7FA CTG/HRSG Unit
SCR Low NO, | Remarks
Burners

Direct Annual Cost Cost based on emissions in Tables 3-3 and 3-4

Catalyst Replacement 308,000 N/A Catalyst life of 3 yr. of equivalent operating hours

Operation and Maintenance | 35,000 N/A See text for background information on this item

Reagent Feed 52,000 N/A Assumes 1.4 stoichiometric ratio

Power Consumption 4,000 N/A Includes injection blower and vaporization of ammonia for

SCR
Lost Power Generation 41,000 Back Pressure on CT
Annual Distribution Check | 8,000 N/A Required for SCR, estimated as 0.5% of total direct cost less
catalyst cost

Total Direct Annual Cost 448,000 N/A '
Indirect Annual Costs

Overhead 17,000 N/A 60% of O&M Labor

Administrative Charges 48,000 N/A 2% of Total Installed Cost

Property Taxes 67,000 N/A 2.75% of Total Installed Cost

Insurance 24,000 N/A 1% of Total Installed Cost

Capital Recovery 277,000 N/A Capital Recovery Factor times Total Installed Cost
Total Indirect Annual Costs 433,000 N/A
Total Annualized Cost 881,000 N/A
Annual Emissions, tpy 116.7 309.5 Emissions taken from Tables 3-3 and 3-4
Emissions Reduction, tpy 193.3 N/A Emissions calculated from Tables 3-3 and 3-4
Total Cost Effectiveness, 4,600 N/A Total Annualized Cost/Emissions Reduction

$/ton
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3.3.8 Economic Impacts for Oxidation Catalyst

The use of an oxidation catalyst has significant economic impacts to the Generating
Station. An analysis of the economic impact is provided in this section. The BACT costs
presented in this analysis are based on operating each combustion turbine with duct firing at
100 percent of base load for 8,472 hours per year on natural gas and operating the
combustion turbine for 288 hours per year of fuel oil.

3.3.8.1 Capital Cost for Oxidation Catalyst Table 3-9 presents the capital costs for
installing an oxidation catalyst on the CTG/HRSG units during natural gas and fuel oil
firing to achieve a CO outlet emission level of 1.2 and 1.4 ppmvd, respectively. The capital
costs for the systems includes the oxidation catalyst reactor, controls and instrumentation,
sales taxes and freight, and were based on budgetary quotations from equipment
manufacturers and other engineering estimates. The direct installation costs included the
balance of plant items listed in Table 3-9 and were calculated as percentages of the total
purchased equipment costs. The total direct cost less the catalyst cost was determined such
that the catalyst would be excluded, thereby eliminating the possibility of “double
counting” the catalyst cost as an annualized O&M cost per OAQPS cost methods. The
indirect costs were percentages of the equipment cost and are site specific. The 3 percent
contingency value suggested in the OAQPS Cost Control Manual is judged to be inaccurate
as compared to actual values typically used in the construction field for this level of
estimating.

Total capital costs for the oxidation catalyst control system to reduce CO is calculated
as the sum of the direct and indirect installed costs. The total capital cost per unit for an
oxidation catalyst system is estimated to be $1,364,000.

3.3.8.2 Operating Costs for Oxidation Catalyst Table 3-10 presents the
annualized operating costs and emission rates using an oxidation catalyst to achieve a 90
percent reduction in CO emissions while firing natural gas for the CTG/HRSG units. CO
outlet emissions would be reduced to a maximum of 1.2 and 1.4 ppmvd during natural gas
and fuel oil firing respectively, for the CTG/HRSG units. Annualized operating costs for
the system includes catalyst replacement, operating personnel, maintenance costs, and lost
power generation. Throughout the life of the plant, catalyst elements will require periodic
replacement. Currently, catalyst manufacturers are willing to guarantee an oxidation
catalyst life of three years of equivalent operating hours for an oxidation catalyst.

3-33



3.3.8.3 Total Annualized Costs for Oxidation Catalyst Total annualized costs
for using the oxidation catalyst are calculated as the sum of operating costs plus capital
recovery factor times the total installed costs. The total annualized cost per combustion
turbine unit is estimated to be $602,000. This annualized cost per CTG/HRSG unit results
in a cost effectiveness of approximately $2,900 per ton of CO removed.

[V}
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Table 3-9
CO Reduction System Capital Cost Per GE 7FA CTG/HRSG Unit
Oxidation Good Remarks
Catalyst Combustion
Controls
Direct Capital Cost
Oxidation Catalyst 746,000 NA Estimated from Engelhard Corporation
Catalyst Reactor Housing 268,000 NA Scaled from an estimate from Engelhard Corporation
based on catalyst size
Control/Instrumentation 40,000 NA Estimated
Purchased Equipment Costs 1,054,000 | NA '
Sales Tax 32,000 NA 3% of Purchased Equipment Cost
Freight 53,000 NA 5% of Purchased Equipment Cost
Total Purchased Equipment Costs | 1,139,000 | NA
Direct Installation Costs
Balance of Plant 342,000 NA 8% For Foundations & Supports,14% Handling &
Erection, 4% Electrical Installation, 2% Piping, 1%
Insulation and 1% Painting.
Total Direct Capital Cost Less 817,000 Base
Catalyst
Indirect Capital Costs
Contingency 228,000 NA 20% of Direct Capital Cost
Engineering and Supervision 114,000 NA 10% of Direct Capital Cost
Construction & Field Expense 57,000 NA 5% of Direct Capital Cost
Construction Fee 114,000 NA 10% of Direct Capital Cost
Start-up Assistance 23,000 NA 2% of Direct Capital Cost
Performance Test 11,000 NA 1% of Direct Capital Cost
Total Indirect Capital Costs 547,000 Base
Total Installed Cost 1,364,000 | Base
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Table 3-10
CO Reduction System Annualized Cost Per GE 7FA CTG/HRSG Unit
Oxidation Good Remarks
Catalyst Combustion
Controls
Direct Annual Cost Cost based on emissions in Tables 3-3 and
3-4
Catalyst Replacement 330,000 NA Catalyst life of 3 yr. of equivalent operating
hours
Operation and Maintenance 4,000 NA See text for background information on this
item
Lost Power Generation 31,000 NA Back Pressure on Combustion Turbine
Total Direct Annual Cost 365,000 NA
Indirect Annual Costs Indirect Annual
Costs
Overhead 2,000 NA 60% of Operating and Maintenance Labor
Administrative Charges 27,000 NA 2% of Total Installed Cost
Property Taxes 38,000 NA 2.75% of Total Installed Cost
Insurance 14,000 NA 1% of Total Installed Cost
Capital Recovery 156,000 NA Capital Recovery Factor times Total
Installed Cost
Total Indirect Annual Costs 237,000 NA
Total Annualized Cost 602,000 NA
Annual Emissions, tpy 233 2325 Emissions taken from Tables 3-3 and 3-4
Emissions Reduction, tpy 209.3 NA Emissions calculated from Tables 3-3 and
3-4
Total Cost Effectiveness, $/ton 2,900 NA Total Annualized Cost/Emissions
Reduction
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3.3.9 Conclusions

To summarize the information discussed in this section of the NO, and CO BACT,
there are several significant technological concerns with utilizing the SCONOy system.
First, SCONOy is still in the development and demonstration stage. Even though ABB
Alstom has re-designed their SCONOy system for large turbine applications, to date this
new re-designed system has not been demonstrated in practice. The LAER level of 2
ppmvd NOy emissions based on using a combination of water injection and a SCONO
catalyst is considered unproven and technically unacceptable for this Generating Station.
Although, that system was proven successful for operation at 32 MW, the plant size
proposed for the Generating Station raises technical concerns with using this new
technology. Second, the higher capital and annualized O&M cost of the SCONOy system
will negatively impact the Projects economics. The capital cost for a SCONOy system
would be approximately $14,716,000 per CTG/HRSG unit. Furthermore, installation of a
SCONOy system designed to reduce NOy and CO emissions would add approximately
$7,959,000 to the annualized operating cost per CTG/HRSG unit. The resultant cost
effectiveness is approximately $17,300 per ton of NOy and CO removed for each
CTG/HRSG unit. These costs are considered high for reducing NOy and CO emissions for
this Generating Station compared to an equivalent SCR and oxidation catalyst system.

The annualized and capital costs for the SCONOx system are approximately 4 and 5
times the cost for an equivalent SCR and oxidation catalyst system. The capital cost for an
SCR/Oxidation catalyst system would be about $3,269,000 per CTG/HRSG unit.
Installation of a SCR/Oxidation catalyst system would add approximately $1,197,000 to the
annualized operating cost of each CTG/HRSG unit. The resultant cost effectiveness is
approximately $3,000 per ton of NO4 and CO removed per CTG/HRSG unit. Furthermore,
the incremental annualized cost of the SCONOy system compared to the SCR/Oxidation
catalyst system is about $6,762,000 for each CTG/HRSG unit, which is considered high in
light of the existing feasible technologies that can attain the same reductions at a lower
overall cost. The SCONOy system at its current capital and annualized cost can not compete
economically to a SCR/Oxidation catalyst system for this combustion turbine application.
Therefore, based on economics and the lack of a demonstrated emission limit on larger
CTG/HRSG units, this new system was not considered BACT for the Generating Station.

SCR catalysts have proven emissions reduction capabilities and low maintenance
requirements at a variety of different facilities throughout the United States, Europe and
Asia. SCR systems are representative of the BACT/LAER level of NOy emissions
reduction. SCR systems have been successfully used on numerous combined cycle
combustion turbine applications. The capital and annualized operating cost for an SCR
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system per CTG/HRSG unit is $2,421,000 and $881,000, respectively. The incremental
cost effectiveness for the CTG/HRSG unit is estimated to be $4,600 per additional ton of
NOy removed. The operation of an SCR at lower emission rates will likely result in
increased PM)( emissions caused by the additional SO, to SO; oxidation, as well as
associated ammonium bisulfate/sulfate and H,SO,4 emissions. Therefore, based on energy,
environmental and economic impacts, the use of DLN combustors with an SCR to meet an
emissions level of 3.5 ppmvd (0.0131 1b/MMBtu, 23.6 lb/hr) for each natural gas fired
CTG/HRSG with duct bummers and 15 ppmvd (0.0580 1b/MMBtu, 1124 lb/hr) for each
combustion turbine during fuel oil firing are proposed as BACT for NOx.

Installation of an oxidation catalyst would have negative energy, environmental and
economic impacts. In summary, the oxidation catalyst would increase the backpressure on
the turbine; thereby increasing emissions per unit of electric generation due to decreased
turbine efficiency and increased fuel consumption. The oxidation catalyst would increase
particulate emissions as a result of increased SO;3 production. In addition, the oxidation
catalyst results in an increase in CO, emissions, which may contribute to global warming.
The negative economic impacts include increased production costs due to decreased
efficiency, increased capital cost for the installation of the oxidation catalyst, and increased
operating cost due to periodic replacement of the oxidation catalyst.

The capital cost to install an oxidation catalyst system for a CTG/HRSG unit designed
to reduce CO emissions by 90 percent would be $1,364,000 and the annualized operating
cost would be increased by $602,000 per year. The resultant cost effectiveness on a per ton
of CO removed basis is approximately $2,900. Therefore, based on economic,
environmental, and energy impacts, the proposed CO BACT for the control of CO
emissions from each combustion turbine is good combustion practices to achieve a CO
emission limit of 12 and 14 ppmvd at 15 percent O, during natural gas and fuel oil firing.

3.4 Combustion Turbine PM/PM,, BACT Analysis

The objective of this analysis is to determine BACT for PM/PM; emissions from the
combined cycle combustion turbines. This includes the combustion turbines and
supplemental firing in the HRSG as a total unit.

The emissions of particulate matter from the Generating Station will be controlled by
ensuring as complete combustion of the fuel as possible and by minimizing SO, to SO;
oxidation. The NSPS for combustion turbines do not establish a particulate emission limit.
Natural gas contains only trace quantities of non-combustible material.

The manufacturer's standard operating procedures include filtering the turbine inlet air

and combustion controls. The BACT/LAER Clearinghouse documents do not list any
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post-combustion particulate matter control technologies being used on combustion
turbines. Consistent with the previous determinations as referenced by the State of Florida,
such as the FPL Fort Myers, Santa Rosa and Tallahassee projects, the use of combustion
controls is considered BACT for particulate matter and is proposed for this Generating
Station. BACT was determined to be good combustion controls and combustion air filters
to achieve a PM/PM,, emission limit of 0.0110 1b/MMBtu (19.8 lb/hr) during natural gas
firing. BACT was determined to be good combustion controls and combustion air filters to
achieve a PM emission limit of 0.0320 1b/MMBtu (62.1 Ib/hr) and a PM,¢ emissions limit of
0.0311 1b/MMBtu (60.4 1b/hr) during fuel oil firing. PM/PM,;o emissions conservatively
include front and back half catch as well as the effects of SO, oxidation and SCR formation

of ammonium sulfates.

3.5 Cooling Tower BACT Analysis

Uncontrolled cooling towers can be high emitters of PM/PM,;y under certain
conditions. PM/PM,, from cooling towers is generated by the presence of dissolved and
suspended solids in the cooling tower circulation water, which is potentially lost as drift. A
portion of the water droplets emitted from the tower exhausts will evaporate leaving the
suspended or dissolved solids in the atmosphere and thus subject to dispersion. Typically,
drift eliminators are used to minimize drift (droplet) losses. The drift eliminator control
efficiency for the proposed cooling towers is 0.002 percent resulting in emissions of 0.08
Ib/hr. The drift eliminators are proposed as BACT for PM/PM, for the cooling towers.

3.6 Conclusions

The following is a summary of the BACT determination and associated emission rates
for two GE 7241(FA) combustion turbines operating with duct burners in combined cycle
mode to be installed for JEA. Emissions are currently based on the GE 7241(FA) combined
cycle combustion turbine units with duct burner firing. The combustion turbines will fire
natural gas and No. 2 fuel oil. The duct burners will fire only natural gas. Emissions for
each combustion turbine-generator/heat recovery steam generator (CTG/HRSG) unit are for
full load operation with duct firing at 8,472 hours per year firing natural gas at an ambient
temperature of 59 °F. Also included in this BACT are emissions for each combustion
turbine-generator (CTG) unit firing fuel oil at full load operation without duct firing for 288

hours per year at an ambient temperature of 59 °F.
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GE 7241(FA) CTG/HRSG Units:
Nitrogen oxides (NOx) emissions -- BACT was determined to be the use of dry low NOy
burners with an SCR during natural gas firing and water injection with an SCR for fuel oil

firing to achieve the following emission limits.
e Burning natural gas at full load, an emission limit of 0.0131 Ib/MMBtu (23.6 Ib/hr,
3.5 ppmvd at 15 percent O,).
e  Burning fuel oil at full load, an emission limit of 0.0580 Ib/MMBtu (112.4 1b/hr,
15 ppmvd at 15 percent O,).

Carbon monoxide (CO) emissions —~ BACT was determined to be good combustion controls
to achieve a CO emission limit of 0.0291 1b/MMBtu (52.6 1b/hr, 12.21 ppmvd at 15 percent
0,) during natural gas firing and 0.0350 Ib/MMBtu (67.9 1b/hr, 14.17 ppmvd at 15 percent
0,) during fuel oil firing.

Particulate emissions -- BACT was determined to be good combustion controls and
combustion air filters to achieve a PM/PM,y emission limit of 0.0110 1b/MMBtu (19.8
1b/hr) during natural gas firing. BACT was determined to be good combustion controls and
combustion air filters to achieve a PM emission limit of 0.0320 1b/MMBtu (62.1 1b/hr) and a
PM; emissions limit of 0.0311 Ib/MMBtu (60.4 lb/hr) during fuel oil firing. PM/PM,q
emissions conservatively include front and back half catch as well as the effects of SO,

oxidation and SCR formation of ammonium sulfates.

Cooling Tower:
Particulate emissions -- BACT is determined to be the use of drift eliminators with a control

efficiency of 0.002 percent resulting in emissions of 0.08 1b/hr.
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4.0 Air Quality Impact Analysis

The following sections discuss the air dispersion modeling performed for the PSD air
quality impact analysis for those PSD pollutants which will have a PTE greater than the
PSD significant emission rate (i.e., NOy, CO, and PM/PM¢). The air dispersion
modeling analysis was conducted in accordance with EPA's air dispersion modeling
guidelines (incorporated as Appendix W of 40 CFR 51), as well as a mutually agreed
upon air dispersion modeling protocol submitted to FDEP on behalf of JEA in a letter
from Black & Veatch dated September 20, 2000. The FDEP provided approval of the
protocol via email on September 22, 2000. A copy of the protocol and FDEP approval
are presented in Attachment 4.

4.1 Model Selection

The Industrial Source Complex Short-Term (ISCST3 Version 00101) air dispersion
model was used to predict maximum ground level concentrations associated with the
Generating Station. The ISCST3 model is an EPA approved, steady-state, straight-line
Gaussian plume model, which may be used to access pollutant concentrations from a
wide variety of sources associated with an industrial source complex. In addition,
ISCST3, unlike its predecessors, incorporates the COMPLEX1 dispersion algorithm for
determining intermediate and complex terrain concentration impacts in accordance with
EPA guidance.

4.2 Model Input and Options _
This section discusses the model input parameters, source and emission. parameters,
and the ISCST3 model default options and input databases.

4.2.1 Model Input Source Parameters

The ISCST3 model was used determine the maximum predicted ground-level
concentration for each pollutant and applicable averaging period resulting from various
operating loads, operating scenarios (i.e., combined or simple cycle operation), fuels (i.e.,
natural gas and distillate fuel oil), and ambient temperatures. This was accomplished by
representing the Generating Station's proposed operating load range (i.e., 50, 75, and
100 percent loads) with a representative set of stack parameters and pollutant emission
rates to produce the worst-case plume dispersion conditions and highest model predicted
concentrations (i.e., lowest exhaust temperature and exit velocity and the highest
emission rate). This process is referred to as enveloping.
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The representative stack parameters and emission rates for each load, fuel type, and
operating scenario considered in the analysis are presented in Table 4-1. A spreadsheet
used in determining the load based representative emissions and stack parameters from
the vendor performance data is included in Attachment 2.

4.2.2 Land Use Dispersion Coefficient Determination

The EPA's land use method was used to determine whether rural or urban dispersion
coefficients should be used in the ISCST3 air dispersion model. In this procedure, land
circumscribed within a 3 km radius of the site was classified as rural or urban using the
Aver land use classification method. Based on a visual inspection of the USGS
7.5 minute topographic map of the Generating Station location, it was concluded that
over 50 percent of the area surrounding the Generating Station is classified as rural.
Accordingly, the rural dispersion modeling option was used in the ISCST3 air dispersion

modeling.

4.2.3 GEP Stack Height Determination

Existing (Unit1) and proposed (Units 2 and 3) buildings and structures were
analyzed to determine the potential to influence the dispersion of stack emissions. EPA's
Guideline for Determination of Good Engineering Practice Stack Height guidance
document was followed in this evaluation. Structure dimensions and relative locations
were entered into EPA's Building Profile Input Program (BPIP) to produce an ISCST3
input file with the proper Huber-Snyder or Schulman-Scire direction specific building
downwash parameters. The BPIP formula GEP height for the Generating Station is
77.72 m (255 ft). The actual modeled height for each HRSG stack is 57.91 m (190 ft).

4.2.4 Model Defaults
The following standard USEPA default regulatory modeling options were initialized

in the ISCST3 air dispersion modeling:
e Final plume rise.

e Stack-tip downwash.

e Buoyancy induced dispersion.

® Default vertical wind profile exponents and vertical potential temperature gradient

values.
e Calm processing option.

e Flat terrain option.
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Table 4-1
Representative (Enveloped) Stack Parameters and Pollutant Emissions Used in ISCST3 Modeling Analysis

Pollutant Emission Rate (g/s)
Stack Stack Exit Exit

ISCST3 Height Diameter Velocity Temp
Operating Scenario/Fuel Source ID* Load (m) (m) (m/s) (K) NO, PM/PM,g*** |'CO
CCCT/HRSG Natural SHNG 100 | 57.91 5.49 18.71 36871 | 3.14 2.60 6.84
Gas SHNG7 75 57.91 5.49 15.27 363.15 | 2.52 2.42 5.44

SHNGS 50 57.91 5.49 12.68 358.15 | 2.01 2.42 4.48
CCCT/HRSG S#FOI 100 | 57.91 5.49 21.28 402,59 | 15.04 5.67 9.13
Distillate Fuel Oil SHFO7 75 57.91 5.49 16.70 397.04 | 12.18 5.00 6.78

SHFOS 50 5791 5.49 14.17 39426 | 9.51 437 9.71
CCCTHRSG SHCCI 100 | 5791 | 549 18.71 36871 | 3.53 2.70 n/a
Annualized SHCCT 75 57.91 5.49 15.27 363.15 | 2.84 2.50 n/a

SHCCS 50 57.91 5.49 12.68 358.15 | 2.26 2.48 n/a

*The "S#" character in the ISCST3 Source 1D name refers to either S2,0r S3, which refer to stack 2 or stack 3; CC refers to combined cycle; 1,7,0r 5 refer
to 100, 75, or 50 percent load; and NG or FO refer to natural gas or distillate fuel oil fired.

" Annualized emission rate based on 288 hours of distillate fuel oil firing and 8472 hours of natural gas firing,

*** Estimates of PM/PM,, emissions for air dispersion modeling include front half catch PM/PM,, estimates and the effects of SO, oxidation and SCR
formation of ammonium sulfates.
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4.2.5 Receptor Grid and Terrain Considerations

The air dispersion modeling receptor locations were established at appropriate
distances to ensure sufficient density and aerial extent to adequately characterize the
pattern of pollutant impacts in the area. Specifically, a nested rectangular grid network
that extends 15 km from the center of Generating Station was used. The rectangular grid
network consists of 100 m spacing from the proposed fenceline out to 1,000 m, 250 m
spacing out from 1 km to 2.5 km, 500 m spacing from 2.5 km out to 5 km, and then
1,000 m spacing from 5 to 10 km. Receptor spacing of 100 m intervals was used along
the Generating Station fenceline, and a 100 m fine grid was used at the maximum impact
receptors, if the maximum predicted impacts are beyond 1,000 m and the impacts were
greater than the PSD SILs. Figure 4-1 illustrates the nested rectangular grid, fence line
receptors, and the relative location of the emission sources and downwash structures.
The flat terrain option was used for all receptor points.

4.2.6 Meteorological Data

The ISCST3 air dispersion model requires hourly input of specific surface and
upper-air meteorological data. These data include the wind flow vector, wind speed,
ambient temperature, stability category, and the mixing height. Five years (1984-1988)
of surface and upper air meteorological data from Jacksonville, FL. and Waycross, GA,
respectively, were used in the ISCST3 air dispersion modeling analysis. These
meteorological data were downloaded from EPA's SCRAM web site and processed with
PCRAMMET to combine the surface and mixing height data, interpolate hourly mixing
heights from the twice-daily mixing heights, and calculate atmospheric stability class.

4.3 Model Results

As presented in Section 2.0, the Generating Station PTE exceeds the PSD significant
emission thresholds for NOy, CO, and PM/PM,;. In accordance with the approved
modeling protocol, ISCST3 air dispersion modeling was performed (as described in the
preceding sections) using the enveloped emission rates for NOy, CO, and PM/PM,, for
each applicable averaging period. The modeled source groups for NOy (annual), CO (1-
hour and 8-hour), and PM/PM,, (annual) included enveloped emissions for all loads.
However, the 50 percent fuel oil fired cases for PM/PM,o (24-hour) were modeled
individually at the various temperatures presented in Section 2.3.1.

Tables 4-2 through 4-6 present the results for the 5 year modeling analysis (1984-
1988) for each pollutant and applicable averaging period. The underlined concentrations
in each table represent the maximum modeled predicted impacts in each case.
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Table 4-2

ISCST3 Model Predicted Maximum Annual Concentrations of NOy

ISCST Operating Maximum UTM Location
Scenario Source Averaging Predicted Conc.

Code Period Load Year (ng/m®) East (m) North (m)
CCl Annual 100 1984 0.05 406,585.0 3,356,491.5
CcC7 75 0.07 409,019.4 3,354,676.7
CC5 50 0.08 409,019.4 3,354,676.7
CCl1 100 1985 0.05 409,019.4 3,354,460.5
CcC7 75 0.08 409,019.4 3,354,460.5
CC5 50 0.10 409,019.4 3,354,460.5
CCl 100 1986 0.06 409,019.4 3,354,676.7
cC7 75 0.08 409,019.4 3,354,676.7
CC5 50 0.11 409,019.4 3,354,676.7
CCl 100 1987 0.10 409,019.4 3,354,360.5
cC7 75 0.13 409,019.4 3,354,360.5
CCs5 50 0.15 409,019.4 3,354,360.5
CCl 100 1988 0.07 409,019.4 3,354,360.5
cC7 75 0.10 409,019.4 3,354,360.5
CC5 50 0.12 409,019.4 3,354,360.5
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Table 4-3

ISCST3 Model Predicted Maximum 1-Hour Concentrations of CO

ISCST Operating Maximum UTM Location
Scenario Source Averaging Predicted Conc.

Code Period Load | Year | (ug/m’) East (m) North (m)
Natural Gas Firing

CCNG1 1-Hour 100 1984 43.74 409,019.4 3,354,560.5
CCNG7 75 42.99 409,019.4 3,354,560.5
CCNG5 50 41.71 409,019.4 3,354,560.5
CCNGI 100 1985 22.59 409,035.0 3,354,291.5
CCNG7 75 20.94 409,035.0 3,354,291.5
CCNGS5 50 21.28 409,035.0 3,354,491.5
CCNGI 100 1986 27.04 409,035.0 3,354,591.5
CCNG7 75 28.97 409,035.0 3,354,591.5
CCNG5 50 30.03 409,035.0 3,354,591.5
CCNGl1 100 1987 27.65 409,035.0 3,354,391.5
CCNG7 75 26.80 409,035.0 3,354,391.5
CCNG5 50 25.74 409,035.0 3,354,391.5
CCNG1 100 1988 27.15 409,035.0 3,354,491.5
CCNG7 75 27.11 409,035.0 3,354,491.5
CCNGS5 50 26.62 409,035.0 3,354,491.5
Fuel Oil Firing

CCFOI 1-Hour 100 1984 | 44.16 409,019.4 | 3,354,560.5
CCFO7 75 4337 409,019.4 3,354,560.5
CCFO5 50 72.55 409,019.4 3,354,560.5
CCFOl 100 1985 24.86 409,035.0 3,354,291.5
CCFO7 75 22.59 409,035.0 3,354,291.5
CCFO5 50 36.23 409,035.0 3,354,291.5
CCFO1 100 1986 24.58 409,035.0 3,354,591.5
CCFO7 75 27.07 409,035.0 3,354,591.5
CCFO§ 50 48.26 409,035.0 3.354,591.5
CCFOl 100 1987 29.00 409,035.0 3,354,391.5
CCFO7 75 2798 409,035.0 3,354,391.5
CCFO5 50 46.39 409,035.0 3,354,391.5
CCFOl 100 1988 27.05 409,035.0 3,354,491.5
CCFO7 75 27.14 409,035.0 3,354,491.5
CCFO5 50 4595 409,035.0 3,354,491.5
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Table 4-4

ISCST3 Model Predicted Maximum 8-Hour Concentrations of CO

ISCST Operating Maximum UTM Location
Scenario Source Averaging Predicted Conc.

Code Period Load | Year | (ug/m’) East (m) North (m)
Natural Gas Firing

CCNGI 8-Hour 100 1984 9.83 409,019.4 3,354,460.5
CCNG7 75 10.31 409,019.4 3,354,460.5
CCNGS 50 10.52 409,019.4 3,354,460.5
CCNG1 100 1985 7.49 409,019.4 3,354,460.5
CCNG7 75 8.64 409,019.4 3,354,460.5
CCNGS 50 9.64 409,019.4 3,354,460.5
CCNG1 100 1986 6.79 409,019.4 3,354,660.5
CCNG7 75 7.18 409,019.4 3,354,660.5
CCNGS 50 7.85 409,019.4 3.354,660.5
CCNG1 100 1987 7.64 409,019.4 3,354,360.5
CCNG7 75 8.55 409,019.4 3,354,360.5
CCNGS 50 9.72 409,019.4 3,354,360.5
CCNG1 100 1988 10.07 409,019.4 3,354,360.5
CCNG7 75 10.61 409,019.4 3,354,360.5
CCNGS 50 10.96 409,019.4 3,354,360.5
Fuel Oil Firing

CCFO1 8-Hour 100 1984 9.32 409,019.4 3,354,460.5
CCFO7 75 9.99 409,019.4 3.354,460.5
CCFOs5 50 17.53 409.019.4 3,354,460.5
CCFOl 100 1985 7.22 409,019.4 3,354,460.5
CCFO7 75 7.71 409,019.4 3,354,460.5
CCFOS5 50 14.73 409,019.4 3,354,460.5
CCFOI1 100 1986 6.01 409,019.4 3,354,660.5
CCFO7 75 6.50 409,019.4 3,354,660.5
CCFOS5 50 11.82 409,019.4 3,354,660.5
CCFOl 100 1987 7.35 409,019.4 3,354,360.5
CCFO7 75 7.37 409.019.4 3,354,360.5
CCFOS5 50 14.28 409,019.4 3,354,360.5
CCFO1 100 1988 9.40 409,019.4 3,354,360.5
CCFO7 75 10.03 409,019.4 3,354,360.5
CCFO5 50 17.70 409.019.4 3.354,360.5
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Table 4-5
ISCST3 Model Predicted Maximum Annual Concentrations of PM/PM,;,

ISCST Operating Maximum UTM Location
Scenario Averaging Predicted Conc.

Source Code Period Load Year (ug/m®) East (m) North (m)
CCl1 Annual 100 1984 0.04 406,585.0 3,356,491.5
cCc7 75 0.06 409,019.4 3.354,676.7
CC5 50 0.09 409,019.4 3,354,676.7
cc 100 1985 0.04 409,019.4 3,354,460.5
CcC7 75 0.07 409,0194 3,354,460.5
CC5 50 0.11 409,019.4 3,354,460.5
CCl 100 1986 0.05 409,019.4 3,354,676.7
cCc7 75 0.07 409,019.4 3,354,676.7
CC5 50 0.12 409,019.4 3,354,676.7
CC1 100 1987 0.08 409,019.4 3,354,360.5
cc7 75 0.11 409,019.4 3,354,360.5
CC5 50 0.17 409,0194 3,354,360.5
CCl 100 1988 0.06 409,0194 3,354,360.5
CcC7 75 0.09 409,019.4 3,354,360.5
CCs 50 0.13 409,019.4 3,354,360.5




Table 4-6

ISCST3 Model Predicted Maximum 24-Hour Concentrations of PM/PM;,

Maximum UTM Location
ISCST Operating Predicted
Scenario Averaging Conc.
Source Code Period Load Year (ug/m’) East (m) North (m)
Natural Gas Firing
CCNGI 24-Hour 100 1984 222 409,035.0 3,354,691.5
CCNG7 75 2.65 409,035.0 3,354,691.5
CCNG5 50 3.42 409,035.0 3,354,491.5
CCNG1 100 1985 2.10 409,019.4 3,354,460.5
CCNG7 75 291 409,019.4 3,354,460.5
CCNG5 50 4.05 409,019.4 3,354,460.5
CCNGI 100 1986 1.10 409,019.4 3,354,660.5
CCNG7 75 1.52 409,019.4 3,354,660.5
CCNGS5 50 2.19 409,019.4 3,354,660.5
CCNGI 100 1987 1.37 409,019.4 3,354,360.5
CCNG7 75 2.03 409,019.4 3,354,360.5
CCNGS5 50 2.74 409,019.4 3,354,360.5
CCNG1 100 1988 1.57 409,019.4 3,354,360.5
CCNG7 75 2.05 409,019.4 3,354,360.5
CCNG5 50 2.82 409,019.4 3,354,360.5
Fuel Oil Firing
CCFO1 100 1984 349 409,035.0 3,354,691.5
CCFO7 75 4.24 409.035.0 3,354,691.5
FOS5HI 50 4.15 409,035.0 3,354,691.5
FOSAV 50 4.23 409,035.0 3,354,691.5
FO5LO 50 4.27 409,035.0 3,354,691.5
CCFO1 100 1985 3.24 409,019.4 3,354,460.5
CCFO7 75 4.28 409,019.4 3,354,460.5
FOSHI 50 4.75 409,019.4 3,354,460.5
FO5AV 50 4.75 409,019.4 3,354,460.5
FO5LO 50 4.76 409,019.4 3,354,460.5
CCFO1 100 1986 1.44 409,0194 3,354,660.5
CCFO7 75 2.15 409,019.4 3,354,660.5
FOS5HI 50 2.39 408,535.0 3,354,291.5
FO5AV 50 2.38 409,019.4 3,354,660.5
FOSLO 50 2.39 409,019.4 3,354,660.5
CCFOl 100 1987 2.12 409,019.4 3,354,360.5
CCFO7 75 299 409,019.4 3,354,360.5
FOS5HI 50 3.16 409,019.4 3,354,360.5
FOSAV 50 3.18 409,019.4 3,354,360.5
FO5LO 50 3.19 409,019.4 3,354,360.5
CCFO1 100 1988 2.37 409,019.4 3,354,360.5
CCFO7 75 3.02 409,019.4 3,354,360.5
FOSHI 50 3.19 409,019.4 3,354,360.5
FO5AV 50 3.20 409,019.4 3,354,360.5
FOS5LO 50 3.20 409,019.4 3,354,360.5

Note: The Fuel Oil 50 percent load was modeled per High , Average, and Low temperature cases (High=95°F,
Average=59°F, Low=20°F).
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Electronic copies of the modeled inputs and outputs are presented in Attachment 5.

4.3.1 Comparison to PSD Significant Impact Levels and Preconstruction
Monitoring Requirements

Table 4-7 compares the maximum model predicted concentrations for each pollutant
and applicable averaging period with the PSD Class II significant impact levels and the
preconstruction monitoring requirements. As Table 4-7 indicates, the Generating Station
maximum predicted concentrations are less than the PSD Class II significant impact
levels (SILs) for each pollutant and applicable averaging period. Therefore, under the
PSD program, no further air quality impact analyses (i.e., PSD increment and AAQS
analyses) are required. :

Additionally, the maximum predicted concentrations are less than the
preconstruction monitoring de minus levels for each pollutant and applicable averaging
period. Therefore, by this application, the applicant requests an exemption from the PSD
preconstruction monitoring requirements.



Table 4-7

Comparison of Maximum Predicted Impacts with the PSD Class II
Significant Impact Levels and the PSD De Minimis Monitoring Levels

Maximum PSD De
Predicted PSD Class II Minimis
Averaging Impact Significant Monitoring
Pollutant Period (ng/m’) Impact Level Level
NO, Annual 0.15 1 14
CcO I-Hour 72.55 2,000 --
8-Hour 17.70 500 575
PM/PMyo Annual 0.17 1 --
24-Hour 4.76 5 10
VOC (Ozone) N/A 31.8 tpy N/A 100 tpy

"Ozone preconstruction monitoring applicability based on an annualized Generating
Station emission rate assuming 288 hours of distillate fuel oil firing and 8,472 hours of
natural gas firing during base load (100 percent) conditions at 59° F ambient

temperature.
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5.0 Additional and Class | Area Impact Analyses

As part of the air impact evaluation for the proposed facility, the Florida Department
of Environmental Protection (FDEP) has requested that analyses of the proposed
facility’s affect on the Okefenokee National Wildlife Refuge (ONWR) and Wolf Island
National Wildlife Refuge (WINWR) be performed. The ONWR and WINWR are
Prevention of Significant Deterioration (PSD) Class I areas located in southeastern
Georgia approximately 34 km north-northwest and 127 km north-northeast, respectively,
of the proposed Generating Station site. Class I areas are afforded special environmental
protection through the use of Air Quality Related Values (AQRVs). The AQRVs of
interest in these air analyses are regional haze, deposition, and Class I Significant Impact
Levels (SILs). Figure 5-1 presents the locations of the proposed Generating Station site
with respect to the ONWR and WINWR.

The air analyses closely follow those procedures recommended in the Interagency
Workgroup on Air Quality Modeling (IWAQM) Phase I & Il reports dated April 1993 and
December 1998 (respectively), the Draft Phase I Federal Land Managers’ Air Quality
Related Values Workgroup (FLAG) dated October 1999, EPA’s Workbook for Plume
Visual Impact Screening and Analysis dated September 1988, as well as coordination
with the FDEP who has communicated as necessary with the U.S. Fish and Wildlife
Service (FWS) which is the Federal Land Manager (FLM) for both areas. This section
includes a discussion of the meteorological and geophysical databases to be used in the
analysis, the preparation of those databases for introduction into the modeling system,

and the air modeling approach.

5.1 Model Selection and Inputs

The Industrial Source Complex Short-Term (ISCST3 Version 00101) air dispersion
model was used to characterize pollutant impacts at those portions of the Class I areas
that lie within 50 km of the proposed site (i.e., ONWR). The ISCST3 model is an EPA
approved, steady-state, straight-line Gaussian plume model, which may be used to assess
pollutant concentrations from a wide variety of sources associated with an industrial
source complex. The ISCST3 air dispersion model was used to determine the maximum
ground level impacts of those PSD pollutants for which the Generating Station is
significant and which have applicable significant impact levels for a Class I area (i.e.,
NOy and PM).
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The California Puff (CALPUFF, version 5.4) air modeling system was used to model
the emissions associated with the two combined-cycle combustion turbines at the
proposed facility and assess the AQRVs at those portions of ONWR and WINWR that lie
beyond 50 km from the proposed site. CALPUFF is a non-steady state, Lagrangian,
Gaussian puff long-range transport model that includes algorithms for building
downwash effects as well as chemical transformations (important for visibility
controlling pollutants), and wet/dry deposition. The model was first used in a screening
mode called CALPUFF ‘Lite’ to determine impacts onto the Class I areas. This method
simplifies the modeling process while introducing a high level of conservatism. ‘Lite’
results which fell below the required thresholds of the previously listed AQRVs
completed the demonstration of compliance for that particular AQRV and a refined
CALPUFF analysis was not pursued. CALPUFF ‘Lite’ bypasses the need for the
intensive meteorological processor, CALMET. The CALMET model, a preprocessor to
CALPUFF, is a diagnostic meteorological model that produces a three-dimensional field
of wind and temperature and a two-dimensional field of other meteorological parameters.
Simply, CALMET was designed to process raw meteorological, terrain, and land-use
databases to be used in the air modeling analysis. The CALPUFF modeling system uses
a number of FORTRAN preprocessor programs that extract data from large databases and
converts the data into formats suitable for input to CALMET. For the refined analyses,
the processed data produced from CALMET was input to CALPUFF to assess pollutant
specific impacts. Both CALMET and CALPUFF (including the ‘Lite’ and refined
methodology) were used in a manner that is recommended by the IWAQM Phase I and 11
reports and Draft Phase I FLAG repor.

5.1.1. CALPUFF Model Settings
The CALPUFF settings contained in Table 5-1 were used for the modeling analyses.

5.1.2 Building Wake Effects

The ISCST3 modeling as well as the screening and refined CALPUFF analyses
include the proposed facility's building dimensions to account for the effects of building-
induced downwash on the emission sources. Dimensions for all significant building
structures were processed with the Building Profile Input Program (BPIP), Version
95086, and included in the CALPUFF model input.

5.1.3 Receptor Locations
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The ISCST3 analysis used a set of 5 discrete receptors placed along the closest
boundary of that portion of the ONWR that lies within 50 km of the proposed site. The
ISCST3 receptors are shown in Figure 5-2.

The CALPUFF ‘Lite’ analysis used rings of discrete Cartesian receptors located at
distances equal to that of the closest and furthest boundaries of the Class I areas to the
proposed Generating Station location. Specifically, the rings consist of receptor spacing
of every 1-degree beginning at the appropriate distances from the proposed facility
location. The receptor rings for ONWR and WINWR are shown in Figures 5-3 and 5-4,
respectively.

The refined CALPUFF analysis used an array of discrete receptors at appropriate
distances to ensure sufficient density and aerial extent to adequately characterize the
pattern of pollutant impacts in the ONWR. The same modeling grid as was used in the
refined CALPUFF analysis for the previously submitted simple cycle project was again
used here. Specifically, the array consists of receptor spacing of 2 km within the Class I
area beginning at a distance of 50 km from the proposed Generating Station location and
continuing to the farthest extent of the ONWR. The refined CALPUFF receptors on the
ONWR are shown in Figure 5-5.

5.1.4 Meteorological Data Processing

The meteorological data used in both the ISC modeling and the CALPUFF screening
modeling consists of 5 years of surface observations (1984-1988) for Jacksonville,
Florida extracted from the National Climatic Data Center’s (NCDC) Solar and
Meteorological Surface Observational Network (SAMSON) CD-ROM set. These five
years were combined with upper air, twice-daily mixing height data from Waycross,
Georgia downloaded from the SCRAM BBS for the same five-year period. Both data
sets were processed with PCRammet. However, the CALPUFF screening meteorological
data was processed for wet deposition to give CALPUFF enough information to perform
the Mesopuff II chemistry transformations. This type of processing allows CALPUFF to
run in screening mode by providing extended meteorological variables such as surface
friction, surface roughness, albedo, Bowen ratio, precipitation, etc. used in the

atmospheric plume dispersion algorithms.
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Table 5-1

CALPUFF Model Settings

Parameter Setting
Pollutant Species S02, SO4, NOx, HNO3, and NO3, and PM10
Chemical Transformation MESOPUFF II scheme

Deposition

Include both dry and wet deposition, plume
depletion

Meteorological/Land Use Input

CALPUFF ‘Lite’ — screening mode
5 years of Jacksonville data (including
precipitation) processed to include such parameters

as the surface roughness, Bowen ratio, albedo, etc.
CALPUFF - refined mode
CALMET

Plume Rise Transitional, Stack-tip downwash, Partial plume
penetration
Dispersion Puff plume element, PG/MP coefficients, rural

mode, ISC building downwash scheme.

Terrain Effects

Partial plume path adjustment.

Output

Create binary concentration and wet/dry deposition
files including output species for all pollutants.

Model Processing

Regional Haze:

Highest predicted 24-hour SO4, NO3 and PM10
concentrations for the year.

Deposition:

Highest predicted 24-hour, SO2 and HNO3 values
in deposition units.

Class I SILs:

Highest predicted concentrations at the applicable

averaging periods for those pollutants that exceed
the respective PSD Significant Emission Levels
(SELs).

Background Values

Lite: Ozone = 80 ppb; Ammonia =10 ppb
Refined: Ozone = 60 ppb; Ammonia = 3 ppb
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The refined CALPUFF analysis employed the California Puff meteorological and
geophysical data preprocessor (CALMET, Version 5.2) to develop the gridded parameter
fields required for the refined AQRV modeling analysis. The following sections discuss
the data used and processed in the CALMET model.

5.1.5 CALMET Settings

The CALMET settings, including horizontal and vertical grid coverage, number of
weather stations (surface, upper air, and precipitation), and resolution of prognostic
mesoscale meteorological data, are contained in Table 5-2.

5.1.6 Modeling Domain

A rectangular modeling domain extending 325 km in the east-west (x) direction and
250 km in the north-south (y) direction was used for the refined modeling analysis. The
boundary of the domain is represented by the dashed line in Figure 5-6. The southwest
corner of the domain is the origin and is located at 29.25 N degrees latitude and 84 W
degrees longitude. This location is in the northeastern Gulf of Mexico approximately
140 km due south of Tallahassee. The size of the domain used for the modeling was
based on the distances needed to cover the area from the proposed Generating Station to
the receptors at the ONWR with an 80-km buffer zone in each direction.

For the processing of meteorological and geophysical data, 65 grid cells were used in
the x-direction and 50 grid cells were used in the y-direction. A 5-km grid spacing was
used. The air modeling analysis was performed in the UTM coordinate system.

5.1.7 Mesoscale Model Data

Pennsylvania State University in conjunction with the NCAR Assessment
Laboratory developed the MM4 data set, a prognostic wind field or “guess” field, for the
United States. The hourly meteorological variables used to create this data set (wind,
temperature, dew point depression, and geopotential height for eight standard levels and
up to 15 significant levels) are extensive and only allow for one data base set for the year
1990. The analysis used the MM4 data to initialize the CALMET wind field. The MM4
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Table S-2

CALMET Settings
PARAMETER SETTING
Horizontal Grid Dimensions 325 by 250 km, 5 km grid resolution
Vertical Grid 8 layers

Weather Station Data Inputs

8 surface, 5 upper air, 35 precipitation
stations

Wind model options

Diagnostic wind model, no kinematic
effects

Prognostic wind field model

MM4 data, 80 km resolution, 6 x 6 grid,
used for wind field initialization

Output

Binary hourly gridded meteorological
data file for CALPUFF input
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data have a horizontal spacing of 80 km and are used to simulate atmospheric variables
within the modeling domain.

To apply a national MM4 dataset to the modeling domain, a sub-set domain was
developed that fully enclosed the area of the modeling domain. The MM4 subset domain
consisted of a 6 x 6-cell rectangle, with 80 km grid resolution, extending from the MM4
grid points (49,13) to (54, 18). These data were processed to create a MM4.Dat file, for
input to the CALMET model. The MM4 subset domain is represented by the solid line
rectangle in Figure 5-6.

The MM4 data set used in CALMET, although advanced, lacks the fine detail of
specific temporal and spatial meteorological variables and geophysical data. These
variables were processed into the appropriate format and introduced into the CALMET
model through the additional data files obtained from the following sources.

5.1.8 Surface Data Stations and Processing

The surface station data processed for the refined CALPUFF analysis consisted of
data from eight National Weather Service (NWS) stations or Federal Aviation
Administration (FAA) Flight Service stations for Jacksonville, Tallahassee, Gainesville,
Tampa and Daytona Beach (FL) and Columbus, Macon and Savannah (GA). A
summary of the surface station information and locations are presented in Table 5-3 and
Figure 5-7, respectively. The surface station parameters include wind speed, wind
direction, cloud ceiling height, opaque cloud cover, dry bulb temperature, relative
humidity, station pressure, and a precipitation code that is based on current weather
conditions.

The weather station data for all stations but Gainesville was downloaded for the year
1990 from the National Climatic Data Center’s (NCDC) Solar and Meteorological
Surface Observational Network (SAMSON) CD-ROM set.  The surface data from
Gainesville was processed from NCDC CD-144 format. The data was processed with the
CALMET preprocessor utility program, SMERGE, to create one surface file,
SURF.DAT.
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Table 5-3

Surface and Upper Air Stations Used in the CALPUFF Analysis

) UTM Coordinates
Station Name
Station | WBAN . . Anemometer Height
Symbol | Number Easting | Northing Zone | (m)
Surface Stations (km) (km)
Tampa, FL TPA 12842 349.17 |3094.25 |17 6.7
Jacksonville, FL JAX 13889 432.82 (3374.19 |17 6.1
Daytona Beach, FL | DAB 12834 495.14 |3228.09 |17 9.1
Tallahassee, FL TLH 93805 173.04* | 3363.99 |16 7.6
Columbus, GA CoL 93842 112.57* |3599.35 |16 9.1
Macon, GA MCN 03813 251.58 |362093 |17 7.0
Savannah, GA SAV 03822 481.13 |[3555.03 |17 9.1
Gainesville, FL GNV 12816 377.43 |3284.16 |17 6.7
Upper Air Stations
Ruskin, FL TBW 12842 361.95 | 3064.55 |17 NA
Waycross, GA AYS 13861 366.68 | 345795 |17 NA
Athens, GA AHN 13873 28591 |3758.83 |17 NA
Charleston, SC CHS 13880 590.42 | 364042 |17 NA
Apalachicola, FL AQQ 12832 110.22  [3290.65 |17 NA

* Equivalent Coordinate for Zone 17
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5.1.9 Upper Air Data Stations and Processing

The analysis included five upper air NWS stations located in Ruskin and
Apalachicola (FL), Athens and Waycross (GA), and Charleston (SC). Data for these
stations was obtained from the NCDC Radiosonde Data CD and processed into the
NCDC Tape Deck (TD) 6201 format by the READ62 utility program for input to
CALMET. The data and locations for the upper air stations are presented in Table 5-3
and Figure 5-7, respectively.

5.1.10 Precipitation Data Stations and Processing

Precipitation data was processed from a network of hourly precipitation data files
collected from primary and secondary NWS precipitation recording stations located in
southern Georgia and northern Florida. Data for 35 stations within or just beyond the
modeling domain (dashed rectangular box in Figure 5-6) were obtained in NCDC TD-
3240 variable format and converted into a fixed-length format. The utility programs
PXTRACT and PMERGE were used to process the data into the format for the
Precip.Dat file that is used by CALMET. A listing of the precipitation stations used for
the modeling analysis is presented in Table 5-4.

5.1.11 Geophysical Data Processing

Terrain elevations for each grid cell of the modeling domain were obtained from
Digital Elevation Model (DEM) files obtained from US Geographical Survey (USGS).
The DEM data was extracted for the modeling domain grid using the utility extraction
program LCELEV. Land-use data was obtained from the USGS GIS.DAT which is
based on the ARM3 data. The resolution of the GIS.DAT file is one-eighth of a degree in
the east-west direction and one-twelfth of a degree in the north-south direction. Land-
use values for the domain grid were obtained with the utility program CAL-LAND.
Other parameters processed for the modeling domain by CAL-LAND include surface
roughness, surface albedo, Bowen ratio, soil heat flux, and leaf index field. Once
processed, all of the land-use parameters were combined with the terrain information into
a GEO.DAT file for input to CALMET. The land-use parameter values were based on

annual averaged values.
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Table 5-4
Hourly Precipitation Stations Used in the CALPUFF Analysis

Stati UTM Coordinates
tation Name Station . :
Number Easting | Northing Zone

Florida (km) (km)
Branford 80975 315.61 3315.96 17
Bristol 81020 113.72* | 3366.47 16
Brooksville 7 SSW 81048 358.03 3149.55 17
Cross city 2 WNW 82008 290.27 3281.75 |17
Daytona Beach WSO AP 82158 495.14 3228.09 17
Deland 1 SSE 82229 470.78 3209.66 17
Dowling Park 1 W 82391 283.51 3348.42 17
Gainesville 11 WNW 83322 354.85 3284.43 17
Inglis 3 E 84273 342.63 3211.65 17
Jacksonville WSO AP 84358 434.27 3372.40 17
Lakeland 84797 409.87 3099.18 17
Lisbon 85076 423.59 3193.26 17
Lynne 85237 409.26 3230.30 17
Marineland 85391 479.19 3282.03 17
Melbourne WSO 85612 534.38 3109.97 17
Monticello 3 W 85879 220.17 3381.29 17
Orlando WSO McCoy 86628 468.99 3146.88 17
Panacea 3 s 86828 172.45* | 3319.61 16
Raiford State Prison 87440 385.93 3326.55 17
Saint Leo 87851 376.48 3135.09 17
Tallahassee WSO AP 88758 173.04* | 3363.99 16
Woodruff Dam 89795 124.29* | 3399.94 16
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Hourly Precipitation Stations Used in the CALPUFF Analysis

Table 5-4 (Continued)

Georgia

Abbeville 4 S 90010 281.84 3535.69 |17
Bainbridge Intl Paper Co 90586 144.85* | 3409.59 |16
Brunswick 91340 452.34 344798 |17
Coolidge 92238 226.34 343477 | 17
Doles 92728 226.73 351059 | 17
Edison 93028 135.13* | 349443 |16
Fargo 93312 349.92 339535 |17
Folkston 3 SW 93460 401.13 3407.69 |17
Hazlehurst 94204 348.49 3526.08 | 17
Jesup 94671 416.21 3498.08 |17
Pearson 96879 325.50 3464.09 |17
Richmond Hill 97468 468.92 3535.69 | 17
Valdosta 4 NW 98974 276.90 341695 | 17

* Equivalent Coordinate for Zone 17
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5.1.12 Facility Emissions
Performance data for the combustion turbines was based on vendor data at certain

design ambient temperatures at base load operation, considering both natural gas and
distillate fuel oil firing. The maximum pound per hour emission rates considering three
representative ambient temperatures at base load operation for natural gas and distillate
fuel oil firing were used for the pollutants modeled. The emission rates and stack

parameters are listed in Table 5-5.

5.2 Class | Analyses

The preceding model inputs and settings for the ISCST3 and CALPUFF modeling
system (both screening and refined mode) were used to complete the Class I analyses on
the ONWR and WINWR, including visibility/regional haze, deposition (both sulfate and
nitrate), and Class I SILs. The following analyses were performed as described below
regardless of the modeling methodology (i.e., ISCST3 or CALPUFF - screening or

refined modeling).

5.3 Visiblity/Regional Haze Analyses

A visibility analysis was performed for that portion of the ONWR that lies within 50
km of the proposed site. The VISCREEN model was used to assess the visual impact of
the proposed facility onto that portion of the ONWR Class I area. Regional haze analyses
were performed, using the CALPUFF modeling system, for those portions of the Class I
areas that lie beyond 50 km from the proposed site for ammonium sulfates, ammonium
nitrates, and particulate matter by appropriately characterizing model predicted outputs of
SO4, NO3, and PM,( concentrations.
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Table 5-5

Stack Parameters and Pollutant Emissions used in the CALPUFF Analysis

Stack | Easting (m) | Northing (m) | Stack Stack Exit Exit Pollutant Emission Rate (g/s)
No. Height | Diameter | Velocity | Temp
mis) | K)
NO, SO, PM o
3 408,713 3,354,531 57.9 5.49 21.28 402.6 15.04 13.78 5.67
2 408,774 3,354,531 57.9 5.49 21.28 402.6 15.04 13.78 5.67

*Assumes operation on distillate fuel o1l will yield worst-case impacts.

5-20




5.3.1 Visibility

Visibility is an AQRYV for both the ONWR and WINWR. Visibility can take the form
of plume blight for nearby areas, or regional haze for long distances (e.g., distances
beyond 50 km). Because either all or portions of the Class I areas lie beyond 50 km from
the proposed facility, the change in visibility will be analyzed as regional haze at those
locations. Regional haze impairs visibility in all directions over a large area by obscuring
the clarity, color, texture, and form of what is seen. Current guidelines characterize a
change in visibility by either of the following methods:

® Change in the visual range, defined as the greatest distance that a large dark
object can be seen, or

® Change in the light-extinction coefficient (bey).

Visual range can be related to extinction with the following equation:
bextMMm-1) =3912 / vri(Mm-1)

Visual range (vr) is a measure of how far away a large black object can be seen in
the atmosphere under several severe assumptions including: an absolutely dark target,
uniform lighting conditions (cloud free skies), uniform extinction in all directions, a
limiting contrast discrimination level, a target high enough in elevation to account for
earth curvature, and several other factors. Visual range is, at best, a limited concept that
allows relatively simple comparisons between visual air quality levels and should not be
thought of as the absolute distance that can be seen through the atmosphere.

The by, is the attenuation of light per unit distance due to the scattering (light
reduced away from the site path) and absorption (light captured by aerosols and turned
into heat energy) by gases and particles in the atmosphere. A change in the extinction
coefficient produces a perceived visual change that is measured by the percentage change
in extinctions. The change is defined as:

A% = (bex(s / bex[b) X 100
where: bexts 1S the extinction coefficient calculated for the source, and
bext 1S the background extinction coefficient

A uniform incremental change in bexy Or visual range does not necessarily result in
uniform changes in perceived visual air quality. In fact, perceived changes in visibility
are best related to a change in by, or; percent change in extinction. Based on the
IWAQM Phase II guidance, if the change in extinction is less than 5 percent, no further

analysis is required.
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5.3.2 Background Visual Ranges and Relative Humidity Factors

The background visual range is based on data representative of the top 20-percentile
air quality days. The background visual ranges for the ONWR and WINWR were
obtained from Bud Rolefson of the United State Fish and Wildlife Service (USFWS).
Mr. Rolefson, as the Federal Land Manager of the ONWR and WINWR, supplied the
values used in the analyses. The average relative humidity factor for each species’ worst
day was computed by determining the relative humidity factor for each hour’s relative
humidity for the 24-hour period that the maximum impact occurred. This factor, based
on each relative humidity was obtained by using Table 2.A-1 of Appendix 2.A of the
Draft Phase I FLAG Report. These factors (a relative humidity factor for each relative
humidity) were then used to determine the average relative humidity factor for that day
(24-hour period).

5.3.3 Interagency Workgroup On Air Quality Modeling (IWAQM) Guidelines
The CALPUFF air modeling analysis (both screening and refined) followed the
recommendations contained in the IWAQM Phase I and II Summary Reports and
Recommendations for Modeling Long Range Transport Impacts, (EPA, 4/93 and 12/98).
Table 5-6 summarizes the IWAQM recommendations. The methodology below was used
to compute the results of the regional haze analysis. A typical calculation methodology is
illustrated below.
Calculation
Refined impacts will be calculated as follows:
1. Obtain maximum 24-hour SO4, NO3, and PM,y impacts, in units of micrograms
per cubic meter (pug/m’).
2. Convert the SO4 impact to (NH,4),SOj4 by the following formula:
® (NH4);SO4 (ng/m3) = SOq4 (ng/m®) x molecular weight (NH4),SO4 /
molecular weight SO,
o (NH):S04 (ng/m’®) = SO4 (ug/m’) x 132/96 = SO, (pg/m’) x 1.375
3. Convert the NO3 impact to NH4NOj by the following formula:
® NH4NO; (pg/m3) = NO3 (pg/m3 ) x molecular weight NH4NO; / molecular
weight NO;
e NH,NO; (ug/m’) = NO; (ug/m’) x 80/62 = NO; (ug/m’) x 1.29
4. Compute beys (extinction coefficient calculated for the source) with the following
formula:
bexts = 3 x NH4NO;3 x f(RH) + 3 x (NH4)2S04 x f(RH) + 1 x PMy
5. Compute bexs (background extinction coefficient) using the background visual
range (km) obtained from Mr. Bud Rolefson of the USFWS:
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bexty = 3.912 / Visual range (km)
6. Compute the change in extinction coefficients:
in terms of percent change of visibility:
A% = (bexis / bextsb) X 100
. Based on the predicted SO4, NO3, and PM;, concentrations, the proposed facility’s
emissions will be compared to a 5 percent change in light extinction of the background

levels.

5.3.4 Visibility/Regional Haze Results

The VISCREEN plume visual impact screening model was used with default worst-
case Level-1 visual screening parameters using the maximum estimated emission rates of
NOyx and PM), for distillate oil firing as presented in Table 5-5. The model output
indicates the possibility of an exceedance of the conservative Level-1 threshold values.
Thus, a more refined Level-2 analysis was employed. The Level-2 analysis used more
representative meteorological conditions and plume characteristics.  That is, the
Jacksonville meteorological data was analyzed for the average meteorological conditions
(i.e., wind speed of 3.53 m/s and a stability of D) rather than the conservative Level-1
values of 1 m/s and stability of F. Also, the particle size of the plume was modeled at 10
um. Results of the Level-2 visual screening analysis indicate that the conservative
criteria are not exceeded.. Therefore, further analyses to quantify the extent of any
reductions in visibility due to the proposed Generating Station are not warranted based on
the results of the Level-2 visual impairment analysis. The report output of the
VISCREEN model for both the Level-1 and Level-2 analyses are included in Attachment
6.
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Table 5-6

Outline of IWAQM Refined Modeling Analyses Recommendations*

Meteorology

CALPUFF ‘Lite’

5 years of the closest surface station and upper air station.

Refined CALPUFF

Use CALMET (minimum 6 to 10 layers in the vertical; top layer must extend
above the maximum mixing depth expected); horizontal domain extends 50 to 80

km beyond outer receptors and sources being modeled; terrain elevation and
land-use data is resolved for the situation.

Receptors

CALPUFF ‘Lite’

Rings of receptors spaced every 1-degree.
Refined CALPUFF

Within Class I area(s) of concern.

Dispersion

1. CALPUFF with default dispersion settings.
2. Use MESOPUFF II chemistry with wet and dry deposition.
3. Define background values for ozone and ammonia for area.

Processing

Use highest predicted 24-hr SO4, NOs, and PM,¢ values; compute a day-average
relative humidity factor (f(RH)) for the worst day for each predicted species,
calculate extinction coefficients and compute percent change in extinction using
the supplied background extinction.

*IWAQM Phase Il Summary Report and Recommendations for Modeling Long Range Transport
Impacts (EPA, 12/98).
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The CALPUFF air modeling system was used to assess regional haze impacts onto
the Class I areas beyond 50 km from the proposed Generating Station. Tables 5-7 and 5-
8 summarize the species’ maximum impacts and predicted worst days for the ‘Lite’
visibility analyses for ONWR and WINWR, respectively. For each worst day, the hourly
relative humidities and corresponding hourly relative humidity factors [f(RH)] were
averaged and appear in the Tables. The maximum predicted change in extinction due to
the proposed Generating Station operation for each Class I area is also presented. The
‘Lite’ results indicate that the change in extinction due to the operation of the proposed
Generating Station on the ONWR is greater than the 5 percent change allowed, while the
change at WINWR is less than the 5 percent threshold (i.e., no further regional haze
analysis is warranted for WINWR). Since the ONWR CALPUFF ‘Lite’ results indicate
the possibility of an exceedance of the extinction threshold, a refined CALPUFF
modeling analysis (as described in previous sections) was performed for ONWR. The
results from the refined CALPUFF modeling at ONWR are presented in Table 5-9. The
maximum predicted change is 2.83 percent. This impact is below the 5 percent change
criteria indicating that the proposed facility operation does not adversely impact the
existing regional haze at the ONWR. The regional haze calculations, using the output
from CALPUFF, are included in Attachment 7.

5.4 Deposition Analysis
Deposition analyses were performed for the ONWR and WINWR for both sulfates
and nitrates. The analyses followed those procedures and methodologies set forth in the
IWAQM Phase I Report. Specifically, deposition analyses were performed as follows:
1. Perform CALPUFF model runs using the specified options previously mentioned
(including output of both dry and wet deposition).
2. Perform individual CALPOST post-processor runs to output the maximum 24-
hour average wet and dry deposition impacts of SO; and HNO3 in pg/m2/s units.
3. Apply the appropriate scaling factors to the above CALPOST runs to account for
the conversion of micrograms to kilograms, square meters to hectares (ha),
seconds to hours, and hours to a day. Thus, the CALPOST results are output in
kg/hectare.
4. For sulfate deposition, sum the results of both the wet deposition and dry
deposition values for the SO; CALPOST runs.
5. For nitrate deposition, sum the results of both the wet deposition and dry
deposition values for the HNO3; CALPOST runs.
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The results of the sulfate and nitrate deposition analyses for ONWR and WINWR are
presented in Table 5-10. Since there are no published threshold values for comparison,
the values presented in the Table are for review and evaluation by the FLM of the
affected Class I areas.

5.5 Class | Impact Analysis

Ground-level impacts (in pg/m3) onto to the ONWR and WINWR were calculated
for the criteria pollutants that exceed PSD Significant Emission Levels (SELs) for each
applicable averaging period (i.e., NOyx — Annual, PM, — Annual, and PM;( — 24 hour).
The ISCST3 air dispersion model was used for that portion of the ONWR that lies with
50 km of the proposed site. The CALPUFF air modeling system was used for those
portions of ONWR and WINWR that lie beyond 50 km. As in the regional haze
analyses, CALPUFF was used in the screening mode (‘Lite’) for WINWR and refined
mode for ONWR. The results of this analysis, presented in Table 5-11, are compared
with the Class I Significant Impact Levels (SILs) calculated as 4 percent of the Class I
Increment values. There are no exceedances of the Class I SILs. Therefore, no further

analyses are warranted.

5.6 Commercial, Residential, and Industrial Growth

The Generating Station is at the new electrical power generating station Brandy
Branch Facility near Baldwin City within Duval County. There will be an increase in the
local labor force during the construction phase of the Generating Station, but this increase
will be temporary, short-lived, and will not result in permanent/significant commercial
and residential growth occurring in the vicinity of the Generating Station.

It is anticipated that most of the labor force during the construction phase will
commute from nearby communities. The electrical generating capacity created by the
Generating Station will not have a significant effect upon the industrial growth in the
immediate area considering that the electrical generating capacity will be supplied to the
JEA grid as opposed to a nearby industrial host. Population increase is a secondary
growth indicator of potential increases in air quality levels. Changes in air quality due to
population increase are related to the amount of new, permanent jobs which will be
created by the Generating Station is estimated to be six. It can be concluded that the air
quality impacts associated with secondary growth will not be significant because the
increase in population due to the operation of the proposed facility will be very small,
compared to the overall population size of the surrounding area.
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Table 5-7
CALPUFF ‘Lite’ Analysis Results on ONWR

Predicted Worst Days ( Year — Day)
Item

1985 —333 1987 — 357 1987 - 357
Maximum Predicted Conc. (ug/m”)
SO4 ' 0.009554 0.064811 0.064811
NO; 0.037555 0.119000 0.119000
PM,y 0.237610 0.141430 0.141430
Average Relative Humidity Factor® 6.0 5.7 5.7
Background Visual Range®, Vr (km) 65 65 65
Background Extinction Coeff. (bexw) (Mm") 60.2 60.2 60.2
Source Extinction Coeff. (bexis) (Mm'l)
(NHy)2SO4 0.236462 1.523869 1.523869
NH4NO; 0.872027 2.625021 2.625021
PM,, 0.237610 0.141430 0.141430
Total (bexis) (Mm'™) 1.35 429 4.29
Percent Change (%) 2.24 7.13 7.13

*Computed from Jacksonville RH data.

®Provided by U.S. Fish and Wildlife Service.

5-27




Table 5-8
CALPUFF ‘Lite’ Analysis Results on WINWR

Predicted Worst Days ( Year — Day)

Item

1984 — 246 1984 — 362 1988 — 345
Maximum Predicted Conc. (ug/m>)
SOy 0.014663 0.005798 0.036017
NO; 0.016575 0.090114 0.033520
PM;o 0.125220 0.033451 0.067145
Average Relative Humidity Factor® 4.9 3.4 5.1
Background Visual Range®, Vr (km) 65 65 65
Background Extinction Coeff. (bexp) (Mm'™) 60.2 60.2 60.2
Source Extinction Coeff. (bexts) (Mm™
(NH4),S04 0.296376 0.081317 0.757708
NH4NO; 0.314312 1:185720 0.661584
PM,q 0.125220 0.033451 0.067145
Total (bexis) (Mm™) 0.74 1.30 1.49
Percent Change (%) 1.22 2.16 2.47

*Computed from Jacksonville RH data.
*Provided by U.S. Fish and Wildlife Service.
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Table 5-9
CALPUFF Refined Analysis Results on ONWR

Predicted Worst Days ( Year — Day)
Item

1990 - 007 1990 — 157 1990 - 157
Maximum Predicted Conc. (ug/m’)
SO4 0.016911 0.038374 0.038374
NO;3 0.034835 0.019226 0.019226
PMio 0.064405 0.224280 0.224280
Average Relative Humidity Factor® 8.0 34 34
Background Visual Range®, Vr (km) 65 65 65
Background Extinction Coeff. (bexm) (Mm") 60.2 60.2 60.2
Source Extinction Coeff. (bexts) (Mm")
(NH4),SO04 0.5577 0.5386 0.538195
NH4NO;3 1.0774 0.2526 0.252976
PMio 0.0644 0.2243 0.224280
Total (beys) Mm™) 1.70 1.02 1.02
Percent Change (%) 2.83 1.69 1.69

*Computed from Jacksonville RH data.

*Provided by U.S. Fish and Wildlife Service.
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Table 5-10
Sulfate and Nitrate Deposition Results

Dry Deposition® | Wet Deposition® | Total Deposition®

(kg/hectare) (kg/hectare) (kg/hectare)
Class I Area SO, HNO; | SO; HNO; | SO, HNO;
Okefenokee” 0.0030 | 0.0011 | 0.0052 | 0.0026 | 0.0082 | 0.0037
Wolf Island® 0.0005 | 0.0002 | 0.0038 | 0.0009 | 0.0043 | 0.0011

Results are 24-hour average values.

®Okefenokee results were obtained using refined CALPUFF modeling due to the
outcome of the regional haze analysis necessitating its use.

“Wolf Island results were obtained using screening CALPUFF modeling (i.e., ‘Lite’).
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Table 5-11
Class I Significant Impact Level (SIL) Results

NO, — Annual PM,¢ — Annual PM;o — 24 hour

Impact | SIL® Impact | SIL?® Impact | SIL?
Class I Area (ng/m’) | (ug/m’) | (ug/m’) | (ng/m’) | (ug/m’) | (pg/m’)
Okefenokee 0.012 0.1 0.009 0.16 0.213 0.32
Okefenokee® 0.009 0.1 0.009 0.16 0.224 0.32
Wolf Island® 0.005 0.1 0.005 0.16 0.125 0.32

*Class I Significant Impact Levels calculated as 4 percent of the Class I Increment
Levels.
®For that portion of Okefenokee within 50 km of the proposed Generating Station
location, the ISCST3 air dispersion model was used to obtain impacts.
‘For that portion of Okefenokee beyond 50 km from the proposed Generating
Station location, the CALPUFF air modeling system was used in refined mode to
obtain impacts.
dWolf Island lies beyond 50 km from the proposed Generating Station location. As
such, the CALPUFF air dispersion modeling system was used in the screening
mode (i.e., ‘Lite’) to obtain impacts.
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5.7 Vegetation and Soils

Combustion turbine projects are typically considered “clean facilities” that have very
low predicted ground level pollutant impacts. The low predicted impacts are the direct
result of complete combustion and very effective pollutant dispersion. Dispersion is
enhanced by the thermal and momentum buoyancy characteristics of the combustion
turbine exhaust. Therefore, the Generating Station’s impacts on soils and vegetation will
be minimal.

The NAAQS were established to protect public health and welfare from any adverse
effects of air pollutants. The definition of public welfare also encompasses vegetation
and soils. Specifically, ambient concentrations of NO,, SO,, CO, and PM/PM,, below
the secondary NAAQS will not result in harmful effects for most types of soils and
vegetation.

The criteria pollutants, which triggered an additional impact analysis, include NOj,
SO, CO, and PM/PM;o. The modeled impacts were compared to the secondary NAAQS
as the basis for assessing cumulative impacts. The modeling in Section 4.0 showed that
the NO,, SO,, CO, and PM/PM,, impacts are below the NAAQS. The impacts are even
less than the much lower significant impact level thresholds. Because the Generating
Station’s emissions do not even significantly impact the NAAQS, it is reasonable to
conclude that no adverse effects on soils and vegetation will occur.
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BESI' AVAILABLE COPY

s WIT H INLEI' BLEED HEATING Hean

Combustion System

ESTIMATED PERFORMANCE PG7241
Load Condition BASE  75% 50%- 25% - BASE 75% 50% 25%
Ambient Temp. DegF. 95, 95 - 95 - 95 95 9s. 95 95
Fuel Type - Cust Gas Cust Gas Cust Gas Cust Gas Liquid Liquid Liquid Liqu
Fuel LHV _ Brw/lb 20.675 20,675 20,675 20,675 18,550 18,550 18,550 18.5:
Fuel Temperature " DegF 60 - 60 - 60 60 - - 60 60 - 60 60
Liquid Fuel H/C Ratio . o .. .. 19 19 18 1.9

_ Output kw . 150,500. 112,800. 75,200. 37,600. 160,100. 120,100. 80,100. 40.0¢(
Heat Rate (LHV) BrwkWh - 9,760.  10,690. 12,940, 18.180. .10.240. 11,170. ' 13,270. {8,]¢
Heat Cons. (LHV) X 1076 - Bwh 1,468.9° 12058 973.1 - 683.6. 1,6394 13415 10629 727:
Auxiliary Power kw 608 608 608 608 - 1,542 1542 1,542 1,54:
Output Net kW : 149,890. 112,190.-74,590. 36,990. 158,560. 118,560. 78.560. 38,4¢
Heat Rate (LHV) Net BtwkWh . 9,800.  10,750. - ]3.050. --18,480. '10,340. 11,320. 13,530. 18.9]
Exhaust Flow X 10"3 bh 3254. 2691 2265. 2064. - 3365. 2693, - 2318.  2089.
Exhaust Temp. DegF. 1144. . - 1170 1200.. 1043. 1133. 1200.. 1200. - 10S53.
Exhaust Heat (LHV) X 10%6 Brwh , 9019 7764 6794 - 5272 9360 8104 ~701.1  540.4
- Water Flow : Ibm - 0. - 0. 0. 0 93,550. 69,010. 46,070.- 19,72
EMISSIONS , : : . '
NOx (KGS Unit) _ ppmvd @ 15%02 1s. 1S 15. 58. 42 42, .42, 2.
NOx ASNO2 (KGSUnit) Ibh - 89. “73. 58, - 156 - 286. 232, 182, 2.
NOx (BB Units) . ppmvd @15% O2 9. 9. - 9. - S8. .. 42 42, 42. 42.
NOx AS NO2 (BB Units) _Ib/h B S4. - 44. . - 35. - 156..  286. 232, 182. 123.
CcO . pprmvd 15.. 1s. 15, . 61. - 20. 20 36. . 254,
co - o Ibm. 43. . 36. . 30. - 115. 59. - .41, .74, . 480.
UHC ppmyw 7. A 7. - 28, 7. T 7. 21,

~ UHC : - . Ibh 13. .. 9, - 33, . 13 1L 9. 25.
 Particulates - Ibm 9, 9. 9. . % 11 17. 17. 17
EXHAUST ANALYSIS % VOL. R . . T . :
Argon S 087 .08 - 08 - 087 . 08 - 084  0.85 0.86 -
Nitrogen 7271 7276 7289 7350 7025 . 7048 7153 73.01

~ "Oxygen © 12000 1224 0 1264 1442 1097 1092  11.83 - 14.06
- Carbon Dioxide - 3.82 375 357 274 537 545 499 378
Water 1051 1039 .10.04. 847 1257 1231 11.01 829
SITE CONDITIONS
Elevation f. 270
Site Pressure - psia '14.69
Inlet Loss - .+ in Water 3.0
Exhaust Loss _ in Water 5.5

- Relative Humidity % 60 '
Application : - TFH2 Hydrogcn-Cooled Gcncrator

15/42 DLN Combustor.

‘Emission information based on GE recommended measurement rnet{iods NOx emissions are corrected to 15% O2 without

heat rate correction and are not corrected to ISO reference condition per 40CFR 60.335(c)( D. NOx levels shown will be
controlled by algorithms within the SPEEDTRONIC control system,

Liquid Fuel is Assumed to have 0.015% Fuel-Bound Nitrogen, of less.

FBN Amounts Greater Than 0.015% Will Add to the Reported NOx Value.
Sulfur Emissions Based On 0 WT% Sulfur Content i in the Fuel.,

LET ] I WL AN agi.t
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BEST AV_AVILABLE COPY

*hied WITH INLET BLEED HEATING il

ESTIMATED PERFORMANCE PGT241(FA)
~— BASE

Load Condition - 75% 50%  25%  BASE 75% 50% 25%

Ambient Temp. DegF. 59. 9. .. 59. . 59 59. . 59. 9. 59.

Fuel Type Cust Gas - Cust Gas Cust Gas Cust Gas Liquid Liquid Liquid Liq

Fuel LHV _ Brwlb 20,675 20,675 20,675 20,675 18,550 18,550 18,550 18.5

Fuel Temperature Deg F 60 60 - 60 - 60 60 60 60 60

Liquid Fuel H/C Ratio - o - 19 19 19 1.9

Output kw 173,200, 129,900. 86,600. 43,300. 182,000. 136,500. 91,000. 45.5

Heat Rate (LHV) Brw/kWh © 9,370.  10,120. 12.190. '16,820. 10,010. 10,830. 12,780. ‘17,0

Heat Cons. (LHV) X 10°6  Bw/h 1,622.9 13146 10557 7283 1,821.8 11,4783 1,163. 776.

Auxiliary Power kw 608 608 608 . 608 1,542 1,542 1,542 154

Output Net kW , 172.590. 129,290. 85,990. 42,690. 180,460. 134,960. 89,460. 43,9

Heat Rate (LHV) Net Buw/kWh .9,400. 10,170. 12,280. 17,060. 10,100. 10,950. 13,000. 17,6

Exhaust Flow X 10"3 Ib/h 3542.. 2890.  2397. 2182 3683,  2827. 2406. 2215

Exhaust Temp. DegF. 1116. - 1139. 1184, 1013. 1098. 1194.  1200. 10i3

Exhaust Heat (LHV) X 10“6 Btwh 973.0 8232 7204 S51.1 1011.7 - 8653 7448 - S62.

Water Flow b/ 0. 0. 0. 0 119,700. 90,620. 61,970. 27.1°
.. EMISSIONS : , S L _ ,

- NOx (KGS Unit) ppmvd@15% 02 15. . 1S, 1. 77 42, 42, 42. h2.

NOx AS NO2 (KGS Umt) Ibm : 99. . 79, 63.  220. 318,  256. 199.  31.

NOx (BB Units) ppmvd@15%02 9. . 9. . 9. 7. 42, 42 - 42, #2.

NOx AS NO2 (BB Units) -~ Ibh - 60. 48, 38, 220. _ 318. 256. - 199. p31.

co - ppmvd 15 - 150 . 1S 65. 20. '20. -30. 254.

Cco ib/h 48, 39. - 33 . 131. 65 SO 63. 514.

UHC pPPmVvW A A 7. 30. 7. e 7. 23.

UHC Ib/h 4. . .9, 36. 15. 1. 9, 28.

Particulates Ib/h 9, 9. - 9. . 9. 17 17. 17. 17.
- EXHAUST ANALYSIS % VOL. - o .

Argon 089 090 090 0.90 0.86 0.84 0.86 0.90

Nitrogen 7439 7444 7455 7523 7130 7126 - 7220 74.38

Oxygen : 1238 1251 1285 1480 11.09 10.69 11.62 1435
. Carbon Dioxide 390 384 369 278 548 575 528 3.83
- Water 844 832 802 629 1128 1146 1004 . 6.55
- SITE CONDITIONS .

Elevation - f 27.0 .

Site Pressure- - psia 14.69

Inlet Loss in Water 3.0

Exhaust Loss in Water 5.5

Relative Humidity % 60 S ' ' '

Application 7FH2 Hydrogen-Cooled Genemor

~ Combustion System 15/42 DLN Combustor .. -

Emission information based on GE recommended measurement methods. NOx emissions are corrected to 15% O2 without
heat rate correction and are not corrected to ISO reference condition per 40CFR- 60.335(c)(l) NOx levels shown will be
controlled by algorithms within the SPEEDTRONIC control system. . , :

Liquid Fuel is Assumed to have 0.015% Fuel-Bound Nitrogen, or less. -

FBN Amounts Greater Than 0.015% Will Add to the Reporred NOx Value. :

: Sulfur Emissions Based On 0 WT% Sulfur Content in the Fuel. '

TIPS~ 70600  version code- 1 .4 .1 Opt: 10
ALMSTEJO 9/25/98 15:30 . IBH 59F JEA dat
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 BEST AVAILABLE COPY

e WITH INLET BLEED HEATING ****

ESTIMATED PERFORMANCE PG7241(FA)

BASE.

75%

Load Condition _ BASE 75%  50%  25% 50%  25%
Ambient Temp. - DegF. 20. . 20, - 2. 20 20 - 20. 20. - 20.

: Fuel Type " Cust Gas Cust Gas Cust Gas Cust Gas Liquid Liquid Liquid Liqu
Fuel LHV ~ Bu/lb 20,675 20,675 . 20,675 20,675 18,550 18,550 18,550 18.s:
Fuel Temperature =~ DegF 60 - 60 60 ~ 60 ~ 60 60 60 60
Liquid Fuel H/C Ratio ' S A 19 19 1.9 1.9
Output kW © 186,500. 139,900. 93,300. 46,600. 192,700. 144,500. 96,400. 48.2(
Hear Rate (LHV) - BwkWh - '9,310. 9,950. 11,910. 16,280. 10,040. 10,840. 12,680. 16,6¢

. Heat Cons. (LHV) X 10%. Brwh 1,736.3 - 1,392, 1,111.2. 7586 1,934.7 1,566.4 1222.4 804.:
Auxiliary Power kW 608 608 608 608 1,542 1,542 1,542 1,54:

" . Output Net kW , -'185,890. 139,290. 92,690. 45,990. 191,160. 142,960. 94,860. 46,6¢
HeatRate (LHV) Net . BwkWh = - 9,340. - 9,990.  11,990. 16,500. 10,120. 10,960. 12,890.- 17,24

~ Exhaust Flow X 1073 b 3801,  3025. 2486, - 2297. 3914, 2925. 2439. 2332
Exhaust Temp. DegF. 1081. 1112, 1160.  966. 1068. 1183. 1200.  962.

" Exhaust Heat (LHV)XIO"G Btuwh 10369 863.83 7513 569.2 - 10748 9134 7778 5787
Water Flow ~ Ibh 0. 0. 0. 0. 130,530. 100,950. 68,710. 28.73
EMISSIONS : _ S - -
NOx (KGS Unit) _ppmvd@ 15% 02 15. 15. 15: 80. 2. 42, 42. 2.
NOx AS NO2 (KGS Unit)  Ib/h -106.° -84, 66 238. 338 271, 209. 36.
NOx (BB Units) ppmvd @ 15%02 9. - 9. 9 __80. 42. 4. 4. 2
NOx.AS NO2 (BB Units) __Ib/h 64, 51. 40. . 238 338. 271. 209. i 36. -
co . - ppmvd 15 Is. - 15, 104,  20. 20. 26 282.
co Ibh . 52. 41, - 34. 21 69. s1. ST 605.
UHC ‘ - ppmvw 7. . 7. 7. 47. 7. 7. 7. 27.
UHC ~ I/ - .18, 2., .10, - 60. s, 12, 10. 35,
Particulates Ib/h 9. 9. .. 9. 17.. 17. 17. . 17
'EXHAUST ANALYSIS % VOL. S o | |
Argon ' 0.91 089 089 090 08 084  0.86 0.91
Nitrogen 7499 ° 7500 75.11 75.86 7177 7148 7240  74.99
Oxygen - . 1254 1257 12.88 - 1500 1120 1054 . 1139 14.59

. Carbon Dioxide 390 389 375 277 549 - 589 548 3.78
Water - 767 765 737 . 548 1069 1125 987 = 574
SITE CONDITIONS
Elevation ft. 27.0
Site Pressure - - psia 14.69
Inlet Loss - . in Water - 3.0

~ Exhaust Loss - in Water 5.5
Relative Humidity % ' 60 o
Application ‘ 7FH2 Hydrogen-Cooled Generator
Combustion System ‘15/42 DLN Combustor - L

Emission information based on GE recommended measurement methods. NOx emissions are corrected to 15% O2 without heat r
* correction and are not corrected to SO reference condition per 40CFR 60 335(:)(]) NOx [evels shown will be controiled by
aigorithms within the SPEEDTRONIC control system
Liquid Fuel is Assumed to have 0.015% Fuel-Bound' Nitrogen, ‘or Jess.
FBN Amounts Greater Than 0.015% Will Add to the Reported NOx Value
' Sulfur Emissjons Baséd On 0 WT% Sulfur Content in the Fuel

[PS- 70600  version code- 1.4.1 Opt: 10
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Jacksonville Electric Authortty
Brandy Branch 211 7FA Combined Cycle Project
Extimated Cambrration Tuhine and Heal Rucovery Siem Generstor Emissions, RevS

1072600 rumber 99262.0040
Case Number 1 2 3 4 s 6 7
CTG Performanos Reference GE GEEA-adusted) GELJEA-sdjusted| GE/SEA-adjusted GELEA-dRated) GEJ.
CTG Madet T241FA] T241FA| T241FA| 7::'& 7241FA| T241FAl T241FA
DihaerHiOn Emiasion Rate L) oLl o) o) ol oLl
TG Fusl Typs Netwal Goa Natursl Gas. Notwal Ges Natura) Gas Motural Gas Natural Gas. Natura! Ges.
€76 Load 100%) 100%| 100% 100% 100% 100%| 100%|
Ambiant Towgmrature, F [ [ 56| [ 59| 59) 20}
HRSG Firing Fired Unfired| Undired) Firwd] Unfirad Fired] Unered)
STG Output with o Comination Turting Gereratars in opsration, kWY 192550 Y iz 175940 12,10 187,080 193,000 192,00
Amblent 2 950 95| 954 959 59.0) s9.0) 200
Ambient c 350 350 80 50 150 150 (6.0
Amblon Retative Humidity, % 0 60.0| 0] €00 60.0) 00| 60|
e, puis 14.690 14.690 14.680 14.690 14.690 14.690 14.690
rensure, ber{a) 1013 1.013 1013 1013 1013 1013 1.013
c18 Inlel Dry Buib F 950} 959] 45| 845 50| 50.0) 200)
cTe Inbet c %0 30 »2 %2 150 150 .7)]
CTG Compr. inket Relstive Hurridity, % X €0.1 226) 28] 60.2] 602 €03
CTG inlet Alr Conditioning inchuded? Noj No|  Yes (Evap. Cooter)| No| ol Nol
ot Loss in. H2O 35 as s 35 35 35 a5
Inet Loxs, mm. H2O 889 289 sa9 29 889 Ba9 589
Exheust Loss, in. K20 150 150 150 150 150 150 150
Extust Loss, mm. H20 3810 2810 2810 210 3810 3810 310
CTG Load Level (percent of Sese Load) 100%| 100%| 100% 100%| 100% 100% 100%)
Groes CTG Output, kW 148,500 148,500 155,290 156,790 170.900 170,900 184,070 |
Gross CTG Heat Rate, BuykWh (LHV) 9503 9.803 9684 9684 9,408 9,406 9347
Grosa CTG Heat Rate, KI/KWH ﬂ! 10,342 10,342 10217 10217 9924 9524 9881
Gross CTG Hewt Rate, kIXWh (HHV) 10,887 10,887 10.755 10,785 10,446 10,448 m,sE'
Grous CTG Hewt Rule, KNOWN (V) 11,488 11,406 11,347 11,347 11021 1021 10951
CTG Hoat Input. MBIWh (LHV) 14587 14567 15038 15038 1,607.5 18075 17199
CTG Hest Ingut, Gum LHV) 15358 15358 15865 15065 1,606.0 18560 18148
CTG Heat Input, MBtwh (HHV) 18167 1616.7 1870.1 15701 17853 17853 19102
CTG Heat oum 17057 17057 17620 17620 18536 18836 20154
CTG Water Injoction Flow, i/ [] [ ) o [ [ o
TG Water injaction Flow, kg o 0 [ [ Q [ )
CTG Steam Injection Flow, vh '] ] 1] ] 1] ] o
CTG Steam injection Flow, kgh ° ° [ o o [ )
Injection FluidFusl Retio oo oo 00 00 00 (1] 1]
CYG Extavul Flow, h 3.254.000 3,254.000 3331318 3331310 3,542,000 3.542,000 3,601,000
CTG Extaust Flow,_ky/h 1475990 14759% 1.511.067 1511057 1,606,624 1,606.524 1,724, gs;{
CTG Exheust F 2.181 1,151 1.043 106 1,123 1,123 1,088
CTG Exhaunt c 621.7 6217 617.2 6172 6061 506.1 5887
CTG Exhaust Enthalpy, Brutn 28413 284.03 26251 7251 281.91 28191 20056
CTG Exheust Enthaipy kb 20977 2977 25808 2808 20743 743 29601
CTG Extaust Enthaipy F o 9 2% 3 59 5 20
CTG Exhoust E il c 350 350 350 B0 150 150 (8.1
TG Exhaust Hust, MBIuh 2¢8 5248 8411 a1t 9685 9085 1.066.4
CTG Exhaimt Haat, GIN 9755 9755 9929 9929 10535 10535 11251
CTG Extauss HestCTG Outpust, KWAW 1825% 182.5%) 177.6% 177.6%| 171.2% 174.2%) 169.8%|
Totsl CTG Fuel Flow, tvh Toa10] 0410] r2730] 721%0 T7750| 77750 &1%0]
CTG Fuel F 265 365 385 365 265 %5
CYG Fuel LHV, B 20675 20675 20675 20675 20675 20675
CTG Fuel LMV, Lifb 42,090 48,000 43,000 48,090 48,080 48090
CTG Fuel HHV, Butb 22962 22967 22967 2962 22962 22962
CTG Fowl HHY, kith 53410 53410 53410 52,410 53,410 53410
VALY Ratio 1.1108 1.1106 1.1108 1.1106 1.9106 1.1106
CTG Fuel Compostion (Utimate Anstysis by Weight)
A 0.00%| D00% 0 00% 0 00%| 000% 0.00%
c 74 87%) 74 87%| T487% 7487% 74.87%) T4.87%|
H2 25.13%| 25.13% 25.13%| 25.13%| 25.13% 25.13%)
N2 0 00%)] 0 00%| 000% 0.00%| 0 00% 0 0O%|
(=71 0 00%| 0.00%| 0 00%| 0.00% 0 00%) 0.00%|
s ©00070%| 0.00070%| 0.00070%| ©0.00070% 0.00070%| 0.00070%|
Totat 1000% 100 0% 100 0%) 100 0% 100.0% 100.0%|
Fuel Sulfus Conlent (graina/100 standard cubic leel) 02 02] 02] 02| 02| 07]




Jnckporrelie Electric Authortty
Brandy Branch 231 TFA Combined Cycla Project
Extimated Combustion Turbine and Hest Recowery Sieam Genarator Emiasions, Rev.S

102800 umber 99262.0040
Cane Number 9 2 3| 4 5| € 7|
CTG Pertormance Relerence GE/IEAadpusted| GELEA-sdjusted| GELJEA-adpssted| GE/SEAadprstad) GELEA-wdusted| GE/EA-sdiussted| GE/JEA-adjusied
CTG Mocel T201FA| T241FA| T241FA T241FA T24FA] T241FA| T241FA
Diduent/NOx Emizsion Rate DU [ DU DL ouns| oL DU
CTG Fuel Type Natul G Notural Ges Natiwal Gas Natual Gaa.
CTG Load 100%| 100%| 100% 100%| 100% 100% 100%
Ambiem Tempersture, F 95| 95| 95| 95| 59| 59| o
HRSG Firing Fiend Unticed Unfired Fired Unfred| Fired| Unfwed]
S0 Owtpas n w 192560 n2ee AT w2170 187,080 193,000 9260
Combrstion Turbine Exhaust Emissions
CTG Exhaust Analyyis (Voume Basis - Wel)
) 0.91%) 051% 0.91%| 0.91%| 093% 0.69% 094%
co2 3.79% 2.79%| 3.87%) 2.82%) 2.80%| 3.88% asa%
20 10.70%| 10.79% 11.20% 11.20%| 8.72%] 8.72% 7.96%
N2 725T% 7257%| 72.27%| 72.27% 74.25%| 74.25% 74.85%|
o2 11.93% 11.93%| 11.80% 11.80%| 12.21% 2.20% 12.37%]
s02 0.00001% 0.00001%| 0.00001% 0.00001% 0.00001% 0.00001% £.00001%|
Tota 100.0% 100.0%| 100.0%| 100.0% 100.0% 100.0%| 100.0%
NOx, pprmvd @15% O2 9.00 9.00 8.00 9.00 9.00 2.00 9.00
NOx, pprrvd @@ 15% ©2 800 9.00 9.00 900 9.00 900 800
NOx, ppenvd 1144 11.44 1158 11.58 1.44 11.44 134
NOx, (wel - uncorrecled exhautt gan) 1020 10.20 1028 1028 1044 1084 1044
NOx Massfiow Added s NOx Emissions Estimate o] e [ [ @ @.00)
Additonal Percent Margin Included in NOx Emizsions betow 5% 5% 5% 5% % 5% 5%
NO, bh s NOZ 5403 540 5591 591 5997 5997 6438
NOx, oMBLu (L) 0.04 0.04 004 0.04 004 004 o
NOx, bR (HHV) om 003 0m 003 0 003 003
NOx, me/Nm3 as NOZ (dry. 15% O2) 1.3 1838 18.41 1841 18.48 18.48 1854
NOx, »s NOZ (dry, 15% O 1838 1838 1841 1841 18.48 1848 1854
NOx, NO2 {dry) 2.8 2336 2369 138 B4 348 236
NOx, NOZ {roet - exheust flow) 2084 2084 nom 2109 2143 21.43 21.50
NOx, mo/MJ (LHV) 15.98 15.96 1598 1598 18.04 16.04 16.09
NOz, mg/M} (HHV 1437 14.37 14.39 1439 ALE) 14.44 1449
€O, pormd @ 15% O2 11.80 1180 1168 1165 1181 18 1150
CO, pprvs @ 15% 02 11,50 11.80 1166 11.66 11.81 1.8 11.90
€O, pprrvd 15.00 15.00 15.00 15.00 15.00 15.00 15.00
co, - uncomected exhaust 1338 13.38 132 132 1369 13.69 s
CO Massfiow Added 10 Match CTG Manutacturer's CO Emissions Estimate 800 0.00 200 Q00 000 a0 0.0
AddRlonat Percent Margn inckuded in CO Emiasions below 5% %/ 5% 5%| 5%/ 5% 5%
€O, i 4553 4553 647 4647 50.20 50.29 sz
€O, IyMBly (LHV) 0.03 003 0.0 0. 00 0 Y
CO, MBtu (HHV) 003 0 L1 0.6 0@ 0.03 0.0
CO. mg/Nen3 (wol - uncomected exhasrs! flow) 1256 1756 17.48 17.48 17.97 17.87 18.12
€o, 19.89 19 69 19.69 19.69 1969 1969 19.69
co. 15% 07) 1549 15.49 15.30 15.30 1549 15.48 1562
CO, mg/Nms3 (dry, 15% OF) 15.48 1549 1530 1530 1549 15.49 1562
O, mp (LHY) 1345 1345 1378 1328 1345 1345 1356
| €O, mps py) 1211 1214 1196 13,96 121 1211 1221
NOTE: 302 astimate does nol Inchude the effects of 302 onkistion
502, ppriwd @ 15% G2 {with 00 SO2 oxidation) 0.2 012 0.12 0.42 012 8.12 0.12
502, pomvd @ 15% OZ (with no SO2 oxidalion) 012 012 012 0.12 032 0.12 042
502, pprivwd (with no SO? cuidation) 0.15 0.15 015 0.15 015 0.5 015
502, ih 10 SO oxidation)(wet - uncorrecied exhaust 013 0.13 0.3 0.13 014 0.4 014
307 Massfiow Adoed to Maich CTG Manufacturer's CO Emissions Estimate 0.00 0.00 0.00 000 0.00 0.00 200
Acditional Percent Margin Included in SO2 Emissions beiow %) 5% 5% 5% 5%| 5% %
502, b/ twih no 502 oxidation) 1.03 1.0 107 1.07 114 194 122
SO2, 1yMBtu (LHV)_twith no SO2 oxidation) 0 aoo7 0.0007 0.0007 90007 00007 0.0007 0.0007
502, VMBI (HHV)_(with no SO2 emidation) 0.0008 0.0006 8.0006 90006 0.0008 0.0006 0.0006
502, mg/MNm3 (wel - uncomected exhaust flow) (with no SO2 oxidation) 040 040 0.40 040 041 041 041
502 mg/Nm3 (dry. 15% O7) {wéth no SOZ axsdation) 03 0.3 035 035 035 035 035
502. mg/Nma3 (dry, 15% O2) {with no SOZ axidation) 035 035 035 0.35 0.35 035 035
502, mp/Nm3 (dry) {wth no SO2 axidation) 045 045 045 045 o4 045 0.44
S02, my/MJ (LHV) {with no SO2 oxidation) 031 oNn 0.31 0.31 03 o3 oan
| __ 502, mgyMJ (HHV)_(with no SO? axidation) 027 027 027 0.27 827 027 027




Jacksonvide Electric Authority
Brandy Branch 251 TFA Combinad Cycie Project
Estimated Comtuntion Turbine and Hest Recovery Sieem Genarstor Emissions, Rev.5
Preparers initials: UZ °
102600
Cane Numbes ' 2| 3| 4 5
CTG Parformance Relerance GE/EA-sdjusied|  GE/SEA-adjusiad| GELEA-adjorsind) GEAEA-wdpusied GENEA-adjusted
CTG Modat T241FA T241FA] T241FA| T241FA T241FAl T201F Al T241FA]
OrduantNOx Eméssion Rate DL o ouws O] oLNg ouNg o
CTG Fusi Type Naturah Gas Natursi Gas Naturad Ges. Natwal Ges.
€TG Load 100% 100% 100% 100% 100% 100% 100%,
Armbiant Temperaturs, F " 5] L L 5 59| 20|
HRSG Firing Fired Unfired| Unfired| Fued Unfired Fired Unfired
STG Cutpui with o Camiualion Turbine Genartars in oporstion, kW 192,550 173,260 175,940 w2770 187860 193,000 19240
Combustion Turbine Exhsust Emizsions - continued
UHC, pprmvd ¢ 15% O2 617 817 813 813 608 604 604
UHC, pprrred @ 15% 02 617 617 6.13 513 804 604 804
UHC, pprvd 185 785 788 788 767 767 761
Une, - uncomecied sxheust 7.00 7.00 700 7.00 7.0 700 7.00
UHC Masafiow Added to Match CTG Manufacturer's CO Emizsions Estimate 000 000 0.00 800 000 0.00 0.00
Additionst Percent Margin included In UHC Emissions Below 5%| 5% 5% 5% 59| 5%| 5%|
UHC, (vh as CHe 1364 1384 1390 1399 1473 14n 1576
UHC. Gy a3 CHE LHY) 0.0004 00094 0.0003 0.0003 0.0092 00092 00092
UHC, I/MBH, o CH4 (HHV) 00084 0.0004 0.0084 0.0084 00082 00082 0.0082
UHC, mg/Nen3 aa CH4 (dry, 15% O2) 464 a4 451 451 454 454 454
uhe, 2% CH4 (dry, 15% a4 a4 ast 46 454 as¢ 454
UHC, mg/Nm3 es CH4 (dry) 590 590 593 58 576 578 572
UHC, m/Nm3 as Chd (wet - fow) 526 526 526 528 526 528 526
UHC, mgMJ se CH8 LHV) am 403 400 400 394 I 3
UHC, mo/MJ ws CH4 (HHY) 363 18 360 360 355 255 3ss
voc ot uHC 200% 200%) 20.0%| 20.0% 00% 200%] 200%
VOC, pprret € 15% 02 12 12 12 12 12 12 12
VOC, pprwd @ 15% 02 12 12 12 12 12 1.2 12
VOC, pprrvd 1.57 157 158 158 153 15 152
voc, - uncorrectsd sxheust flow, 140 1.40 140 140 1.40 1.40 1.0
VOG Massfiow Added to Match CTG Manufacturer’s VOC Emissions Estimate 0.00 0.00 000 000 0.00 000 000
Additional Petcent Margin included in VOC Emissions below %) 5%/ 5%) 5% 5% % %)
VOC, itvh aa CHé 21 2n 280 280 285 295 215
VOC, ibMBtu s CH4 (LHV) 080019 0.0019 00019 0.0019 0.0018 0.0018 0.0013
VOC, VBt as CHé (HHV) 90017 00017 00017 00017 00016 0.0016 00018
voc, #3 CH4 (ary, 15% O2) 093 0.8 LY 0927 051 0p 091
VOC, 23 CHA (dry, 15% O2) 093 053 092 092 091 081 091
VOC, mo/Nm3 as CH4 (dry) 118 110 118 .19 118 115 1.4
| vOC. my/Nen3 as CHA (wet - extust fow) 1.05 1.05 105 1.05 105 1.05 1.06
VOC, mg/MJ ss CHA (LHV). 081 081 080 080 om o o
VOC, mpMJ s CHa (HHV) 073 on or 012 o7t 071 o7
Percent Margin Included i Particulates Emtsxions below 5% 5% 5% 5% %) 5%/ 5%|
Particuletes. v (front hatt cateh onty) 9.45 345 945 945 845 945 945
Particulatas, ivh (from snd back hat catch) 18.80 18.90 1080 1880 13.90 1890 18.90
Partculstes, (WMt (LHV) (from hetf caich onty) 0.0065 0.0085 00063 0.0083 0.0059 00056 0,005
Particulates, vMBtu (HHV) (fror helf catch only) 00058 00058 00057 00057 00053 00053 0.0049
Particulstes, mgNm3 (dry, 15% O2) (irom half catch anly) 3z 322 311 311 291 291 2n
Pamculstes, myNm3 (dry, 15% O2) (front hall catch only) 322 az a1 311 29 29 2
Pasticulatars, {front hait catch only) a08 409 400 400 an an 14
Particutates, mgiNm3 {wet - exhuust flow) (front ha!l catch onty) 365 365 156 3% 338 338 316
Particutates, mg/MJ (LHV) {front hust catch onty) 278 271 270 270 253 253 238
Particulates, mgyM (HHV) (irord hatf catch onty) 251 251 243 243 228 228 213
Parcent Masgin included in PM10 Emissions beiow 5% 5% 5% 5%| 5% %) 5%
P10, v (front hatf catch only) 945 945 945 9.45 245 845 9.45
P10, 1bh (fromt and back haif catch) 1890 18.90 18.90 1890 18.90 18,90 1890
PAI0, YMBt (LHV) (front end beck hatl catch) ao1 001 001 oo 001 001 001
PM10, VMBI (HHV) (frort wnd back haH catch) om 00t 001 o0 001 001 001
EM10. mg/Nma (dry. 15% O2) (front end beck haif catch) 643 80 623 623 582 s; sS4
PM10, mgyNm3 (dry, 15% O2) (front and beck half catch) 543 Pre) 873 [Y:) $52 582 544
P10, /N (dry) (from and back hait catch) 847 817 201 801 740 140 685
P10, me/Nm3 (wat flow) (from and back half caich) 729 729 7.1 71 675 615 631
10, (LHV) (from nd back heff catch) 558 558 sS40 540 505 505 an
PM10, /My (HHV) (rom and beck hatt catch) sm 503 487 487 455 ass 425
CTG Wat (Tetal) Exhaust Gas Anstysn
Molecuiat W1, Ivmot 28.13 713 2500 2809 2836 2836 2845
Mobecutar W1, kpimot 12.76 1278 12.74 12.74 1288 12856 1290
Gas Constent, f-ibiflom-R 54827 sa927 55011 s5.011 sad4 S444 s34
Specific Voiume, 1" w3 03 4020 40.20 2931 N 3832
Specific Volume, m*kg 2.52] 252] 254] 251 245 2.45] 2.39)
Exhoust Ges Flow, acim 2.187.20 2187220 2231978 2231978 2.320.600 2427572
Specific Volume, acth 1349 13.49 1351 1351 1338 1334
Exhaust Gas Flow, scim 731,608 731,608 750,100 760,100 89,866 845,080
Specific Votume, Nmaikg 0.1967 0.7967 07979 07979 0.7901 o.7878
Exhaum Gas Flow, Nmd/s 32864 2864 33491 30491 35261 28261 nx»




Jucksonvie Electric Austhority
Brandy Branch 2u1 7FA Combinad Cycle Project
Estimated Comtuslion Turbine and Hest Recovery Stasm Genermtor Emisalors, Rev.5

Preparers initish: UZ
10r26/00 umber 99262.0040
Cusa Numten 3| 2 3 4
CTG Performance Retersnce GELEA-adjustad| GENEA-adjuied| G GE/EA-adusied| GEY. [

CTG Modal T241FA 7241FA| 7241FA TZ4IFA T241FA] T241FA| T241FA}
Duert/NOz Emiasion Rete DY T s o) oLl o LN
CTG Fusl Type Notural Ges Natursi Gos Natural Ges.
CTG Load 100% 100% 100% 100% 100%| 100% 100%
Ambient Temperstore, F 95| o5} 9% 95| 59| 59| 20|
HRSG Fing Fiend| Unfired| Unfired Fired| Unéired Fed Unfired|
5TG Outpust with two Combuztion Turbine Ganerstors in operation, kY 192,550 11260 175.940 1w2.170 187,260 193,000 192430
Duct Burner Emissions
‘Duct Bumer Heat input, MBIuh (LHV) (margin included) 87 00 00 659 00 06 00
Ouct Bumer Heat input, G masgin i 239 00 0o 708 00 217 o0
Duct Burner Hest input, MBtuM (HHV) (margin inchided) 852 ag 00 743 00 29 00
Ouct Bumer Hest Input, Gu¥h (HHV) (margin includad) 29 00 00 184 00 24 00
Total Ouct Bumer Fusd Flow, ivh 3710 ° L] 326 ] 995 0
Ouct Burmer Fuel LHV, Blu 20875 20875 20675 20675 20678 20675 20675
Ouct Burmer Fusl HHV, kg 48090 48.090 43,090 48,090 43,090 48,09 48.0%0
Ouct Burmer Fust HWV, By 22962 22982 22,962 2, 22962 22962 2962
Duct Bumer Fuel HHV, kg 53,410 53410 53410 53,410 53.410 53,410 53410
Dusct Burnes Fuel (Umate Ansiysis by Weipht)
A 0.00% 0.00% 0.00%] 0.00%| 000% 000%} 0.00%
[ 74.87%| 74.87% 74.87%| 74.87%) 7487%) 7487% 74.87%
H2 25.43% 25.13%| 25.13%| 25.13% 25.43% 25 13%) 25.13%|
N2 0.00%} ©.00%| 0.00%] 0.00%] 0.00%| 0.00% 0.00%|
02 0.00%| 0.00%| 0.00% 0.00%| 0.00% 0 00%| 0.00%|
3 0.00070% 0.00070%| 0.00070% 0.00070% 0.00070% 0.00070%| 0.00070%|
Total 100.0% 100.0% | 100.0%| 100.0% 100.0% 100.0% 100 0%
Fuel Sulfuc Coment (praine/100 siandard cubic foet) 02| 2] 0.2 0.2 02| 0.2 02|
Duct Burner NOx, IWMBtu (HHV) 0.080 0.080 0.080 0.080 0080 0080 0080
Duct Burnee NOx, kit (RHV) 0034 0.034 0.034 0.03¢ 0034 004 004
Duct Bumer CO. MBI (HHV) 0,100 0.100 0.100 0.100 0.100 0.100 0.100
Ouct Bumer CO, gk (V) 0.043 0.043 0043 0.043 0.043 0043 0.043
Duct Burmes UHC (s3 CH4). MBIy (HIV) 0.080 0.060 0060 0.060 0.080 0060 0.060
Durct Burmer UHC, kg/ked (HHV) 0026 0026 0026 0.026 0026 006 0026
Duct Burmes VOC (s CHA), MBI (HHV) o024 o024 0024 0,024 0.024 0024 o024
Duct Burmer VOC (83 CH4). kel (HHV) 02.010 0010 0010 0010 0010 0010 0010
Ouct Burver Particutate, IV (HHV) (o hel catch only) 8010 os10 2010 sae ag 0810 8010
Duct Bumer Parficulate. ky/ks (HHY) (tron hall cetch only) 0,004 0004 0.00¢ ©.004 0.00¢ 0.004 0.004
Ouct Burmer Particutate, MBIy (HHV) (fron snd beck hat catch) 0620 0,020 0020 0.020 0.020 0.020 0.020
Duct Bumar Pasticutate, ki (HHV) front and back half catch) 0009 0009 0.009 0.009 0.008 0009 0009
Duct Busner PM10, I¥MBtu (HHV) (from halt catch on) 0.008 0.000 0.008 0.008 0.008 0008 0008 |
uct Burner PM1G, g/ (HHV) (from hatl caich onty) 0.003 0,009 0003 0.003 0003 0003 0.003
Duct Burmer PM10, /MBIu (HHV) (frond and back hott catch) 0015 0016 0038 0018 0016 0016 0.018
Duct Burner PM1D, gk (HHV) (front and back kall calch) 0007 0.007 0.007 0007 0007 0007 0007
Tota SO2, ivh from Ouct Burmer 0052 0.000 0,000 0.045 0.000 0014 0000
Totad SO2, kg lrom Duct Burmer 0.024 0.000 0.000 0021 8,000 0006 0000
DB NOx, Ivh 681 000 8.0 594 200 183 0.00
DB NOx, kg 208 000 c00 2.70 0.00 083 0.00
D8 €O, b 852 0.00 0.00 7.43 000 229 0.00
DB CO, iph 386 000 000 3ar 000 104 000
OB UMC (a5 CH4). o 5.1 000 000 448 a0 a7 000
OB UHC (a3 CH4), kg 232 000 0.00 202 000 062 000
D8 VOC (as CH4), b 204 000 0.00 1m 000 055 000
08 VOC (a5 CHA), kg/h 093 000 000 0.81 000 025 000
DB Particuiete, ivh (front half catch onty) 085 000 ) 0.00 074 000 023 000
0B Particutste, kg/h (from haXl castch only) 039 000 0.00 0.34 000 0.10 000
08 Parmcutete. i (tront end beck hatl catch) 178 0.00 0.00 149 000 04 000
D8 Paricutate, kp/h (front snd beck hall catch) 077 0.00 0.00 067 0.00 021 0.00
DB PM10, h (ront haXt casch onk) 068 000 000 050 000 0418 0.0
08 PM10, kg (front hadl catch only) a31 0.00 000 027 000 o0cs 0.00
D8 PM10, Itvh (frant and buck hal caich) 136 000 0.00 119 000 0.37 0.00
06 PH10. kyh {tronk and beck haX catch) 062 000 0.00 054 000 0.7 000




Jackgomdlle Electric Authority
Brandy Branch 21 TFA Cambined Cycle Projact
Turtine and Heal y Generstor Emissions, Rev.5
Proparer's inftiete: UZ
1072650
Coan Number 1 2 3 4 5|
CTG Purformarce Retwrance [ GE. [
CTG Madel T241PA T201FAl 72417 T241FA TR41FAl
Diuert/NCx Emisaion Rate D) LT D) ol FT
CTG Fuet Type Natural Ges Nt Gas Natursl Gas Natural Gas Natwral Gas
CTG Load 100% 100% 100% 100%| 100%|
Amient Temperature, F [ 5| £ | s
HRSG Firing Fired| Untirad Unfired Fiad| Unficed
STG Output with twas Cominzstion Turtine Generstons. in operation, kK 192,550 17260 175.940 w21 187.060 193,000 192000
Heat Recovary Stnam Generator Siack Emixsions
NOTE: mw:mmwmmmmdmmmmwn:m
Anahysis (Votume Basis - Wel)
N 091%] 091% 091% 081% 0.53%) 0.93% 0 94%]
co 3.90%) 2.79% 282% 399% 3.88%| 353%| 2e8%
H20 1.96%| 10.79%| 11.20%) 11.52%) 8.72%| 8.87% 7.96%
N2 72.43%) T257%| T227% T2.45%) 74.25% 1A% 74 85%|
o2 151%| 11.50%| 11.80%) 11.44%) 12.21%] 12.43%) 12.37%|
02 0.00001%| 000001%| ©000001%| 0.00001%| ©00001%| 0.00001%| 0.00001%|
Toiel 100.0M, 100.0%) 100 0% 100.0% 100.0% 100.0%| 100.0%|
Stack Emaasions.
NOx, pprwd @15% O2 wio SCR 267 200 9.00 953 9.00 915 900
NOx_pprnwi) user defined coypen wio SCR vl SNA| ol Al ) Nl Al
NOx, ppmvd wio SCR 12.90 11.44 1158 1283 1144 179 134
NOx. ppemew wio SCR 11.48 10.20 1028 1135 10.44 1075 1044
NOx, vh sa NO2 wio SCR 60.84 sS40 5591 6185 5997 6150 6438
NOx, IWWER (LHV) as NO? (inci_ duct busner fuef) wio SCR 004 004 004 004 004 004 004
NOx, MBIt (MHV) 3 NO? (incl. duct bumner fusf) wio SCR 0.04 003 am 004 om om 003
NOx, kyh ss NOZ 21.60 2451 2536 2605 2120 203 20.20
NOw, mg/Nm3 m N2 (uncorreced exbaust flow) wio SCR N4z 2084 2103 73 2143 zo7 2150
NOx, myMJ (LHV) ing duct butner fusl) wio SCR 17.07 1596 1598 1693 18.04 1832 16,08
NOx, Mg (HHV) (inchading duct buimes fuel) wio SCR 1537 1437 1439 1524 14.44 1469 14,43
NOx. pprvd @15% O2 w! SCR 350 350 350 350 350 350 350
NOx_ pprvd@ user defined cxygen w/ SCR A A oy sl oAl Al Al
NOx. pperwed w SCR 400 445 450 an 445 451 a4
NOx, pexrrew w SCR 417 397 400 437 408 4N 406
NOx. itvh sa NO2 wi SCR nn 2112 2.8 7T 2332 28 2495
NOx, IsWBty (LHV) 83 NO2 (inch. duct burner fusi) w SCR 001 001 0.01 001 00t oat 001
NOx, IbMBiu 8 NOZ (incl. duct burner fuef) w SCR 201 001 001 001 001 001 o0t
O, ki axs NOZ 10.09 958 990 10.34 1058 10.71 1132
NOx, mg/m3 ea NO? (uncomrected exhaust flow) w SCR 856 815 a2 356 83 B4 833
NOx. mg/MJ (LHV) (inchuding duct burmer fusl) w SCR 624 624 524 624 624 624 824
[ MO, mgM (HHV) Gincluing duct bumes fus) w SCR 562 562 562 582 562 582 562
SCR NM3 akip, pprmvd @15% O2 10.00 10.00 10.00 10.00 10.00 1000 10.00
SCRNH3 sbp. Ivh 252 M 2300 240 24.67 2498 2639
€O, ppemd @ 15% O2 wio Catahyst B 11.80 11.66 1304 11.81 1221 11.90
| €O, pomvd @ user defined 02 wio Catetyst Al A oAl Al Al Al oAl
CO. pprvd wio Catatyst 11.99 15.00 1500 1755 1500 15.73 1500
CO. pprmvw wio Catelyst 15.58 1338 1R 1553 1369 1434 1381
©O, i wio 5405 4559 4547 5390 50.29 5258 5426
€O, WMy (LHV) (inci. duct busmes fuei) wio SCR 004 0m 00 003 o3 0w 003
CO. MBI (HHV) (cl. duct burmer huel) wio SCR [ oo 003 om om 00 om
€O Reduction % wi Cxtalyst o%| o%, o%| o%| o%| o% o%|
| CO. ppevd @ 15% O2 wi Catatyst 13.41 11.80 11.68 1304 11.81 1221 13.90 ]
CO. pprmvd @ user defined O2 wi Catadys! sl oA Al A oAl | P |
CO, pprmvd w Catabyst +7.99 1500 1500 1755 15.00 1573 15.00
CO. ppmw w Catatyst 15.58 1338 1332 1553 1369 1434 1381
€O, Ivh w Catatyst 1.8 4336 w425 5168 4789 5018 51.67
CO, MBI (LHV) (inc). duct burner fusl) w SCR 0034 06% o079 0033 0000 0.031 000
CO, 1Mt (HHV) (17ct. duet burner fual) w SCR 2030 o027 0.026 0030 0027 o028 0027
502, ppmvd15% O (with no SO2 oxidstion) 0.12 012 012 012 0.12 012 012
SO2. ppmva st user defined O2 (wih no SC72 oxdation) A o) | Al A Al |
SO2, ppmve tvath no SO2 exidation) 0.16 015 015 016 015 015 ois
SO2. pprvw (with no 502 exidtion) 014 013 013 0.14 014 014 014
SO2, toh (with no SO2 oxidation) 1.09 103 107 11 114 116 122
502, vty (inci. duct burner fuef) 00007 00007 0.0007 00007 0.0007 00007 0.0007
soz.nmi%(w.munmm 00006 00006 0.0006 90006 0.0006 00006 0006 |




Jacksonvide Electric Autharity
Brandy Beanch 2x1 7FA Combined Cycie Project
Extieied Combuazion Turbine and Hest Recovery Steam Generdior Emissions. Rev.5
Properers Initals: U2 )
102600 number 29262 0040
Caza Number 1 2 3) 4 E §| 7
TG Parformamoes Reference GEEA-wdjuted| GELIEA-adjusted GELIEA-adjusted| GE/EA-adjustad| GE/SEA-adjursted GEIEA-sdjuzted GE/JEA-adussted|
TG Madel T2417A} T2IFA| T24TFA T241FA| T241FA T241FA T24FA
OuenyNOx Emission Rate oLNg| DLNE LN oLl [T ow| ouNg
CTQ Fuel Type Natural Gas. Natural Gus Neture! Gas Natwral Gas Natyrwl G Natursl Ges Naturel Ges
CTG Laad 100%| 100% 100% 100% 100% 100%) 100%|
Ambient Tempwotwe, F [ [ 95| 25| 59| 9| 0|
HASG Fiing Firad] Unfired Unfired Fired Unlired Fired| Unfirad|
STG Ourpul with o Comtnzstion Turbing Genenseons in oparation, kW 192,550 173260 175940 192.770 187,860 153,000 192430
Heat Recovery Steam Genetator Stack Emissions - continued
NOTE: UNC caicutations do NOT inchude the effect of any oxidation in the €O catatyst.
UMC. ppomvd @ 15% O2 817 817 813 78 604 654 604
UMC, pprvd 3 user defined O2 nval mual ENA| onval A BNA) A
UHC, pprmd 10.96 .88 788 10.54 167 842 781
UHC, pprmww [Xe) 700 700 9.33 7.00 758 700
UHC, Ib/h o3 CH4 18.75 1364 1399 1044 (7% 16.10 15.78
UHC. IYMBH (LHV) (incd. duct burner fusl) 0012 0009 0.000 0012 0.009 0010 0.000
UNC, 1/MBtu (HHV) (incl. duct bumer fuel) 0011 9.008 0.008 o011 0.008 0.008 0.008
VOC, pomvd @ 15% O2 wio Catalys 210 123 122 1.96 121 143 121
VOC, powt @ wsar definad O2 wi CO catatyst AL oAl A A VA oaf A
VOC, ppmvd wio Culatyst 281 457 158 264 153 184 152
VOC. pprimvav wio Catatyst 250 140 140 23 1.40 167 1.40
VOC. (tvh o CH4 vio Cataiys am n 280 450 205 348 315
VOC, ByWBHu (EHV) (inc). duct bumer fusl) wo CO catalyst 00031 0.0019 0.0019 0.0029 00018 00021 0.0018
VOC, BMEBiu (HHV) (inch. duct tusrmet fusl) wio CO catalyet 00028 0.0017 0.0017 00028 00016 0.00t9 00018
VOC Reduction % wi Catstyst ox| o o% % o%| o%) o%|
VOC, pprird @ 15% O2 wi Catalyst 210 [E) 13 1.96 1.21 143 121
VOC. pprirvd @ user defied O2 v Catalyl Al Al A A o | Al A
VOC, pprrvd wi Catatyxt 28 157 158 264 153 184 152
VOC, ppervew wi Catalys 250 1.40 1.40 2.3 140 167 140
VOC, tvh s CH4 wi Catabysi 464 260 286 4.45 280 33 300
VOC, IvMBXu (LHV) (i, duct buures fusi) w CO catayst 0.0030 0.0018 00018 0.0028 0.0017 0.0021 0.0017
VOC. ot . duct burmer fued) w CO catatyst 0.0027 0006 00018 0.0025 00016 0.0019 00016
Particulste without the effact of SO2 cxidation and SCR catslysts
Particutates, Ith (iront hatf cetch only) 103 95 95 102 95 9.7 95
Parficulwtes. iMBtu (nci. duct burner fusl) (iront hell catch ony) 0.0067 0.0065 0.0063 0.0065 0.0059 00050 0.0065
Particulstes, Ik (Iront and back half crich) 28 189 189 204 189 19.4 1889
Purticulstes, RVMBty (inci. duc? bumer fus) tront nd beck ha¥ catch) 0013 0.013 oom3 0013 0012 0012 o011
P10, Ih (front hatl cotch only) 101 95 95 100 95 96 95
PM10, ISty (incl. duct burnes fuel) (front helf catch only) 0.007 0.006 0.006 0.006 0,008 0.008 0.005
P10, livh (front and beck hall caich) 203 189 189 20.1 189 193 189
FM10. IWMBRU (incd. duct burmes 2nd beck hal catch) 0013 0.013 0.013 0013 0012 0012 6011
Particuiste including tha effect of 302 oxidation and SCR catatynts [includes 2(NHASO4)|
Puricuistes. tvh (fron half caich onty) 10.7 Y 98 106 9% 101 99
Particuistes. /My (incs. duct bumer fuei)fron he!t catch onty) 0.0070 0.0067 0.0085 0.0067 0,006 00062 00057
Particulates. Itvh (from and beck fal casch) 210 193 193 208 193 198 193
MBIy (Incl. duct burmer fuef)(from and beck he¥ catch) 0014 0013 0013 0.013 0012 0012 0011
PM1D, oM (from hall catch only) 105 98 98 104 25 100 39
PMI0. #yMBtU (inc!. duct burmes cotch only) 0007 0.007 0007 0007 0,006 0.006 0.006
W10, i (front and back half caich) 26 193 193 205 193 19.7 193
P10, 1/MBRu (incl. duct burner fuei)(iront and beck hakl catch) 0013 0.013 0013 0013 0012 o012 0011
HOTE: $02 1o SO3 conversion rate {atsumed). wi% 10.0% 10.0% 10.0%| 10.0%| 10.0%) 100%, 00%
$03 conversion rate (s3sumed) to smmonium surfates [2INH4SO4]] 100.0%| 100.0% 100.0% 100 0%| 100 0%, 100 0%| 100.0%|
Remaining SOZ in Exhaust Gas, #vh 0.98 LY 0.98 1.00 103 104 1.10
Amoun of SO2 comvanaed to SO3 011 0.19 on 0.1t o1 0.12 0.12
Maximum Exhaust Gos ammonkum sufate [2(NHASO4)|. ivh 039 037 03s 0.40 041 041 044
Muimum H2504 (sssuming 100% conversion trom SQ3 to H2S04). it 047 018 0.18 0.17 0.17 018 0.3
Stock Ex F 205 208 209 207 204 208
Sinck Dumeter. (gt Tgl ‘_l| |_3| 13] mI 19) 19|
Stack Flow. bh 3.257.710 3,254,000 3331310 3334546 3,542,000 3.542.9% 3.801.000
Stack Flow, scfm 132,985 731,608 750,100 51,384 789,866 750,088 845089
Stack Flow, sctm 538.220 939,864 966,080 964.239 1,011,241 1,008,754 1,085,819
Stack Ext Veloctty, s 552 52 568 6.7 594 24 7Y
Setective Catatytic Reduction (SCR}
NOx Remowed, Itvh 23 NOZ E'Y) 29 341 391 356 82 04
NOx Removed, porcent 835%| £09% 61 0% 63.2%| 81.1%) 61.8%| 61.2%)
NH3 Slip, bh ns 223 231 241 247 250 284
Totat NI corsumption, [bvh {1:1 sloichiomalric retio, incl. s4p) 78 us 87 388 382 .1 410
Adjrsied Stack Dismeter () estimeted 1m0 120 180 180 18.0 180 180
Stack Ext Velocty. fvs. g14 815 6.3 [=X) 662 6.1 7.1
Notes:
1. The emissions extimates showe in the table sbove are per siack.
2 ine gar iona ia bwssd an a Generel Electric periormancs estimate
provided by JEA
3 hurbine i L ¥ inchucte margin ax indecared in fhe table.
invtvad . the margin eppiied 10 the CTG emiasions. anly eflects Ihe amourd of
emisaions removed. but nof the E2ach smissions.
4 UHC caiculations 80 ol inchude the eflocts of sy cxidation m the CO caisiysl. B was rsumed that the VOCAUHC ratio
s 20% fos nemuret gas firing, and SO% for dussiltate ol fring.
S. 8 v wasumed that the front end back hatf caich of CTG perticuate emissions i Mice the amour of from hel caich
oty
6 Duct Bumes amissions are Blach & Veoich estimales basad on Iypical vendor data.
Tn med that wuttate e ws from bl pacticutzies. The sxsumption that 100% SO3 &
Converted 10 SMIMONAIT SUates oMUy in “wond casa” perliculate emmions.
B The masimum smount of Emmonum 4lates 87 LATIC aci) ahown in e tabla £an nol 0CCUN in Pers0el & he Lame
i,

Propacer: UZ Filapeth: c_projactaen duct fring tuyfexh_0R2T00rS xisjcaicutations  Reviewr: UZ



Jackyonvilla Electric Authority

Brandy Branch 211 TFA Combined Cyche Project
Estimaled Combustion Turbine and Hest Recovary Sleam Generstos Emissions, Rev.5

Praperer's intists: LZ
0260 rumber 992620040
Casa Number 8| 9| 10f 1 12 1)
CTG Petamancs Referercs GE/EA-adjusiod| GE/SEA-sdpsted) GE/. GEL GEIIEA sdiusied| GE/EA-adimted
CTG Model T24IFA T241FA T241FA T241FA| T241FA T241F 4|
OlksenNO Emizsion Rate ous| o) OLN) oLV LT o)
CTG Fusl Type Natursl Ges Nawral Gaa Naturel Gaa Nawral Gaa Neturai Gas Natursl Gas
CTG Load 5% so% 5% 50%) ™% 5o%|
Amblard Tamperature. L 95| 9| 55) 20 0|
HRSG Fiing Unficed] Unfrad| Unfirnd Unfird Unfirwd|
STG Outpul with teo Cominaation Turbine Ganerstors in oparation, WY 148,020 120570 159,780 140,780 161,000 142,180
Ambien F 5.0) 95.0] s90| 590 200
Ambient c 350 %0 150 150 ®:
Ambient Rotative Humidity, % 60.0) 00| 00| 600) 60|
ic Pressure, pein 14.690 14590 14550 14,680 14,690
ic Prassurs, bar(s) 1.013 1013 1.013 1013 103 ]
T inier Dry Butb [ 95.0) 95.0) 50.0) 90| 200
<16 st 3 380 380 150 150 .
CTG Compr. kniet Retative Humidity, % 60.1 0.1 02| 602 0.3
CTG tniet Air i) Inclucded? [™ Nol No| o No
ket Lows, in. HZO 25 a5 3s as 35 s
Inhet Logs, mm. H2O 859 89 Y 289 589 EY)
Exheust Loss, in. 420 150 150 150 150, 150 150
Exheust Loss, mmn. HZO 3810 381.0 3810 381.0 1.0 810
CTG Loved Laval (pavcen of fiese Load) 75%| 50%) 75%) 0% 75% 50%|
Gross C¥G Oviput. kW 111,300 74,200 128,170 85.450 138040 22080
Grots CTG Heat Rete. Bwi¥Wh (LHV) 10,734 12,904 10,159 12241 9591 11.063
Gross CTG Hast Retw, KIACWN (LHV) 11,325 13,709 10,719 12915 10541 12622
Gross CTG Hast Rate, kiAWh (V) 11,921 14431 1,283 13,595 11,098 13287
Gross CTG Hest Rate, KiAWh (HHV) 12577 15,226 11,904 14343 1,701 14019
CTG Howt Inpust, MBtwh (LHV) 1,104.7 9642 13021 10480 13794 11013
CTG Hewt Input, G (LHV) 1,2605 1,017.2 13738 11028 1,455.1 11620
CTG Hoat ingast, MBiwh (HHV) 13269 10708 14482 1.161.7 15317 12237
CTG Heat Input, G (HHV) 13999 11298 15258 12258 16160 12905
CTG Wates injection Flow, ivh ) o o o o o
CTG Water injection Flow, kph ° . 0 [ ) 0 o
CTG Steam Mjection Flow, o o [ o o a o
CTG Sisam Ijaction Flow, kp/h 0 o 1] o [ [
Injection FluidFuel Ratic 00 00 00 'Y 00 00
CTG Extmusi Flow. b 2.691,000 2265000 2,890,000 2,397.000
CTG Exhausi Fiow. kg/h 1,220617 1,027,387 1,310,862 1,087.261
CTG Exhaust F 1377 1,207 1,48 1,191
CTG Exhava c 6361 5528 6189 6439
CTG Extaust Enthalpy, Bruth 29152 w9E 0 30069, 28938 30254
CTG Exhaust Enthaipy, kit 207,57 21813 304.19 31724 2531 21920
CTG Exhwuss Entholpy Reference F [ % 50 50 20 20
CTG Exhavst Enthalpy Refarance c 250 %0 150 150 (. ©n]
CTG Exhaust Hest, MBIUM 7845 8787 232 8754 752.1
CTG Extrausd Hest, Gih s21.7 7160 er9.1 5236 1935
CTG Exhaust Heat!CTG Outpod, WAVAW 208 6%| 268.0% 190.5%| 185.6% 239.4%|
Total CTG Fuel Flow, tvh 57790 46630) 2980]
CTG Fuet F 365 265 25
CTG Fuel LHV. Bty 20675 20,675 20675
CTG Fusl LHV, ki1 - 48,090 48 090 48,090
CTG Fusl HHY, Bruth 22962 72,062 22962 X
CTG Fuet HHV, ity 53,410 53,410 53,410 53410 s3.410
HHVAHY Ratio 1.1108 1.1108 1.1108 1.1106 1.1106
CTG Fusl ition (Utimate Analyxis by Weight)
~ 0.00% 0.00%| 0 00%| 0 00%| 0.00% 000%|
c T4.87% T4 87% 74 87T%)| 74.87%)| TF4.87%) T4 8%
H2 25.13%| 25.17%| 75.13%| 25.13% 25 13%| 25.13%
N2 0.00% 0.00% 000% 0.00%| 0.00%, 0.00%
oz 0.00%) a00% 0.00% 0.00% 200%| 0.00%|
0,00070%| 0.00070% 0.00070%) 0.00070%| 0.00070%) 000070%|
Tots) 100.0% 1000% 1000% 100 0%| 100 0% 100 0%
Suw Content (qraina/100 standard cubic foet) 02 02 02| 02| 0.2 02




Jockuonvitle Electric Auhartty
@randy Granch 211 7FA Combined Cycle Project
Exstimated Comtarstion Turbine and Hest Recowery Steem Generstor Emisalons, Rev.5

Properer's Initiats: L2
10/28/00 rumber 99262.0040)
Cona Number s 9) 0] 14 12| 13
CTG Perdormance Rufsranca GE/EA-adjusted] GE/EA- GE/EA-sdjusted| GE/JEA-adjusied GELEA-ndjustad] GELEA-adjusted
CTG Model T241FA| T241FA T241FA| T241FA T241FAl T241FA|
DltuantNOx Ermixaion Rete Ol =T o ouwvsl DN oG
CTG Fuet Type Natwat Gos Hotwwl Ges.

CTG Losd 5% so%| %) 0% 5% 0%
Ambient Tempestins, 9| [ ] 59 20| 2|
HRSG Fising Unfired) Unfred| Unfired| Unfired Unfired
5TG Outpun 2 i in operstion, KW 148,070 120570 150,780 140,760 161,900 142,180
Cambustion Turbine Exhaust Emiasions
091% 091%] 0.90%| 0.53% 0.94%| 0.94%)
377%| 361% 285%| aTa% 391%) 2.00%,
10.73%| 10.43%) 2.67%) B43% 8.07%| 7.80%
7259 72.71%| Ta2T% 74.30%| 74.62%) 7491%)
12,00%) 12.29%| 12.27%| 12.54% 12.31%| 12.55%)
0.00001%| 0.00001%| ©00001%| 0.00001% 0.00001%| 0.00001%)
100.0%| 100.0%| 100.0%| 100.0%| 100.0%| 300.0%
9.00 900 9.00 900 9.00 900
200 900 900 2.00 900 900
1135 1088 136 1087 11.43 1109
10.13 972 1036 10.04 10.52 10.22
NOx Masaflow Added to Match CTG Manutacturer's NOx Emissions Estimate X gool aool X 8. Y
Aaditonal Percent Margin included in NOx Emissions beiow 5% 5%| 5%| % 5%) 5%)
NOx, Ivh a8 NOZ o U7 80 2787 5.0 <0.14
NOx. IWERY (LHV) 00 004 204 0.04 004 004
NOx. IVWERU (HHV) 0 o om 003 0 om
NOx, mp/Nm3 ua NOZ (dry. 15% ©2) 18.16 1786 18.28 17.98 1832 1805
NOx. mg/Nm3 s NOZ (dry. 15% O2) 18.16 11.06 18.28 1708 1832 18.05
NOw, meyNm3 wa NOZ (¢ry) 28 2153 2302 2191 228 222¢
NOx, myNm3 s NO? (wat - flow) 2049 19.28 nm 2006 21.41 2051
NO, mg/J ALrv) 1575 1550 1585 1561 1501 1587
NOx, mo/MJ (V) 1419 1398 1427 1405 1432 1411
€O, pprwd @ 15% O 11.80 12.44 11.90 2.3 1.8 12,8
€O, pprmvd @ 15% 07 11.50 12.04 1150 123 1.81 1218
CO, ppmva 15.00 1500 1500 15.00 1500 15.00
CO, pprmw {wet - uncostected exhaust 1.9 e 13.70 $3.74 1380 ITe)
CO Massfiow Ariced to Match CTG Manutactuter's CO Emissions Estimate 900 0.00 0.00 0.0 0.00 0.00
Adduionat Percent Magin Inchuded in GO Emiasions beiow 5% %] 5%| 5% %) 5%|
€O. 3787 nrwe 405 3492 416 2553
CO, MBI (L11V) oc3 003 003 003 0m am
CO. yMBH (HHV) 003 003 003 LX) 003 003
€O, mg/MNm3 (wet st flow) 1257 176 17.58 18.03 [TXT] 18,15
co, 1969 1969 1969 1969 1989
CO. myNm3 (dry, 15% 07) 1562 183 1561 16,16 15,50 1598
€O. mgNm3 (dry, 15% O2) 1562 1633 1561 16.16 15.50 15.08
CO, moMJ (LHV) 1356 14.18 1355 14.02 1345 1387
€O, mgMy HHY) 1221 12.78 12.20 1269 2.1 1249
NOTE: SO2 estimete does not Inchude the effects of SO oxidation
502, ppmwd @ 15% O {with no SO? oxidation) 0.12 012 012 0.12 0.12 0.2
$O2, pormed @ 15% O, (wih no SO2 oxsdation) 012 012 0.12 0.12 0.12 012
5O2, pprmvd ety n SO? axidation) 0.15 0.4 015 0.14 0.5 014
502, ih ho SO cxidation)(wet - UncomTecied exhaust pas) 013 013 0.13 0.13 0.34 013
502 Massfiow Added to Match CTG Manufacturer's CO Emisalons Estimate 000 000 000 000 0.00 000
Additional Percent Margin inctuded In $02 Emisaions balow 5%) 5%| 5%| 5%, 5% 5%
502, ivh (with no SO2 oxidahon) oss oes 0892 074 098 0.78
SO2, MBI (LHV) (with n0 SO axidaton) 90007 00007 0007 00007 0 0007 00007
SO, MR (HHV) (weth no SO2 oxidation 00006 00008 00006 09,0006 0.0008 0,0006
SO2, mg/Nm3 (wet - axheusi flow) (wih no SO2 oudstion) 0.4 038 D41 039 041 040
SO2. mgyMm3 (dry, 15% O2) {with no SO2 owidation) 035 035 035 035 0.35 035
SO2, mMimd (ary, 15% O7)_{with no SO2 ondation) 0% 035 035 035, 035 035
502, mg/Nm3 (dry) (with no SO2 oidation) 04 042 044 043 045 043
SO2, mgMJ (LHV) {with 6o SO axidation) 031 031 03t 031 03t 031
502, mgAJ (HHV) (with no SO paidation) 027 021 027 027 027 027




ncksomille Ebeciric Authority
Brandy Branch 2x) TFA Combsned Cycie Project
Eatimpted Combaation Turbine and Heat Recovery Steam Generstor Emissions, Rev.5

Proparers tetisty: UZ
10726/00 number 99262.0040
Case Number o| 9| 10 " 12 13
CTG Performence Reference GEL ] 5} GELEA-soursied| [
CTG Model 7241FA| T241FA T2401FA| T241FA] T241FA T241FA|
Difue/NOx Emiaalon Rale DLN) DLNg| oLNg DL ol DLNA|
CTG Fuel Type Natural Gas Matursl Gos Natursi Ges Natural Gas Naturwl Gas Netured Gas
CTG tosd 75%) so% % 0%| 75%) 50%|
Ambierd Temparsicrs, F os| 95| 9| ) 20 20}
HRSG Firing Unfirad Undired Unfrpd Unficed| Unfued
STG Oupa Tusbine Generszors i W 140,020 120,570 159,780 140,750 161.900 142,180
‘Combustion Turbine Exhsust Emissions - continued
UHC, pprrd @ 15% O2 622 848 808 827 599 818
UHC, pomvd @ 15% 02 522 848 608 627 599 618
UHC, pprmad 184 7.82 168 7.64 161 758
UG, - uncorfected exhmust gat) 7.00 7.00 7.00 7.00 7.00 7.00
UNG Massfiow Added to Match CTG Mamtacturey's CO Emiasions Estimate 0.0 goo 0.00 000 0.00 000
Additionsl Pescent Matgin Included In UHC Emissions Below 5% 5%) % 5% 5% %)
UHC, v es CH4 1.28 949 1201 996 1254 1030
UHC, IvWBty an CHe (LHY) 00094 9.0088 0.0062 0.0095 0.0001 0.0094
UHC, IbMBiv a3 CH4 (HHY) 00085 0.0089 0.0083 ©.0006 0.0082 00084
UMC, mg/Nm3 e CH4 (dry, 15% O2) a6s 467 457 an 450 48
UMC, mg/Nm3 as CH6 (dry, 15% O2) 468 487 487 4n 450 ]
UHC, mg/Nm3 a3 CH4 (dry) 589 587 518 575 [37) ST
UHC, mg/Nm ae CH4 fwer - mhoust flow) 526 528 526 526 528 526
UMC, mg/M) ss CHA (LHV) 406 423 387 409 3o 402
UHC, mo/M) ss CH4 (1Y) 365 YY) 357 3 352 362
voc otuHe 200%) 200% 20.0%) 20 0%| 200% 200%
VOC, ppnd € 15% 02 12 1.2 12 13 12 12
VOC. pormvd @ 15% O2 12 1.3 12 13 12 12
VO, pprvd 157 156 1.5 153 1.82 1.52
voc, - uncorrecied exhaust 140 1.40 140 140 140 140
VOC Massfiow Added to Match CTG Marutacturer's VOC Emisaions Estimate 0.00 0.00 000 000 0.00 0.00
Additionat Percent Maigin Inctuded n VOC Emissions below 5% 5% 5% 5% 5% 5%
VOC, vh as CH4 226 190 240 189 251 2068
VOC, IbMBty as CH4 (LHV) 0.0019 0.0020 0.0018 00019 00018 00019
VOC, IbMBty a3 CH4 (HHV) 00017 0.0018 00017 0.0017 0.0018 0017
VOC, mo/Nem3 ps CH4 (dry. 15% O2) 094 097 091 094 090 053
VOC, mg/Nm3 as CH4 (dry, 15% O2) 094 097 093 omM 090 093
VOC, mpNm3 as CH4 (dy) 118 117 115 115 114 114
VOC, mo/Nm3 es CH4 (wet - flow) 108 1.05 105 1.05 105 105
VOC, mgMJ o8 CH4 (LHV) 081 085 arn o082 078 080
VOC, mo/MJ es CHe (HV) 073 0.76 0.71 074 070 o
Parcent Margin Inchuded in Particutates Emissions below % 5% 5% 5% %) %)
Pasticututes. ivh (tront hall castch anly) 9.45 9.45 9.45 945 9.45 945
Farticutates, i/ (tront and beck hatt cateh) 18.90 18.90 1890 1890 18.90 1890
Particutptes, 5MBtu (LMV) {frot half catch anty) 0.0079 0.0008 0.0073 0.0090 00068 0.0086
Paniculntes. MBIy (HHV) (from hall catch only) 0.0071 00083 0.0065 0.0081 0.0082 00077
Panicutates, mg/Nm (dry. 15% O2) (front hal catch onky) 3R 485 358 441 339 425
yNm3 (dry, 15% O2) (rora hal catch onty) 202 485 359 447 39 425
Particulaies. mg/Nma (dry) (irom hat catch only) 494 585 453 545 PET] 524
Panicutates, mo/Nm3 (wet - flow) (front et catch anly) 44 524 4.14 a0 396 483
Particutates, mgMJ (LHV) (tront ha celch ony) 340 421 312 EYT) 29 369
Partculutes, mgMJ (HHV) (ironl bal cateh onty) 308 arm 281 350 265 a3
Percent Included in PM10 Emissions below % 5% 5% 5%| 5% 5%
W10, W (from hall catch omy) 845 9.45 9.45 9.45 945 945
PMID. I (ront and beck haif catch) 1890 18.90 1890 1890 1890 18.90
PM10, IvWBIY (LHV) (front end back hatt caich) 0.02 0.0z 001 00 001 ao2
P10, IMMBIS (HHV) (from and beck hadt caich) 001 0.02 an 002 001 0.02
PM10, mg/Nem3 {dry, 15% O2) {irom and back hall catch) 783 e 119 895 579 850
PM10, mg/Nms3 (dry, 15% O2) {fron and back hall colch) 783 971 119 895 579 850
PM10. mg/Nm {dry) (front and beck half catch) 988 1.70 9.06 10.9% 862 10.47
PMI0. mg/Nm3 (wat - xauat flow) (ironk and back haf catch) 8.82 1048 828 299 193 965
P10, mgAJ (LHV]) (Iront end back hatf catch) 680 843 52 (2l 58 738
PMID, mg/MJ (HHV) {fromt and beck hatl caich) 8.12 159 582 599 530 684
CTG Wet (Total) Exheust Gas Anatysis
Molocutsr W, toimol 2813 28.15 2837 2838 W 2846
Molecutar W, kg/mol 12.76 12.77 1287 1287 1250 1299
Gas Constant, h-2tom-R 54970 54 682 54.467 54438 s 54294
‘Specific Volume. A*Mb 098 4170 .87 4097 39.10 4027
‘Specific Vokwne, ¥ 256 2.60] 249) 256} 244 251
Exhaust Gas Fiow. sctm 1.837.953 1574178 1.920405 1,636,752 1971292 1,668,520
Specific Volume, scifib 1349 1348 1338 1337 1334 1333
Extaust Gos Flow, sctm 805,027 508,870 844470 534.132 672558 562,306
Spaciic Voluma, Nmkg 0.7966 0.7960 0.79%00 0.7896 0.787% 0.7875
Exhaust Gos Flow, Nm¥s 27010 22117 28767 23847 30030 246 67




Jackuonile Electix: Authority
Braty Branch 241 7FA Comimed Cycie Project

Estimated Combusiion Yurbine snd Heal Recovery Skeem Genarator Emizsions, Rev.5

Preparor's Initisla: UZ
10726/00 wmber 99262.0040
Case Number 8| 9 10) 1 12 13)
CTG Rerdumance Reference GELEA-adhsied GENEA-wdpaatad] GE/JEA-sdjusie| GE/EA-sdpnied GE.
CTG Modw T241FA] T241FA| T241FA] T241FA] T2IFA] T241FA]
DiiueciNOx Emisaion Reta OLND| DL L1 oLNg L OwNg
CTG Fust Type Neturad Ges Natursi Gos Natural Gas Naturet Gas Naturst Gos Natural Gas
CTG Losd TS%| S0%| 5% 50%| 75%) S0%|
Ambient Tampecsture, F 95| 5| 59| 59 20} 20
HRSG Firing Untived Unfired Untired] Uniwed Unfirad|
5TG Output in operation, k¥ 148020 128570 150,780 140,760 161,600 142,180
Duct Burnet Emtsaions
Duct Burner Hewt MBwh [(margin included) 00 00 00 0.0 0.0 00
Duct Burner Heel input, G/t (LHV) (maupin included) 00 00 00 00 00 00
Duct Burnet Hest input. MBRwh (HHY) (margin inchuded) 00 00 00 00 00 00
Duct Burner Heat lnpul, G/ (HHV) (margin inciuded) 06 [1] 00 00 00 00
Totad Duct Bumer Fusl Flow, vh o 9 o [ [ 0
Duct Bumner Fusd LHV, Btutt 20875 20875 20675 20675 20,675 20675
Ouct Burnes Fusl HHV, kifkg 48,090 48,090 48,000 48,090 48,090 48,090
Couct Burmes Fusd HHV, Bt 72 961 | ngs T 2, nge nom
Ouct Bumer Fusl HHV. ki’ 53410 53410 5410 53410 53,410 53,410
Ouct Bumer (Utierate Anabyais by Weighl)
A 0.00% 0.00%| 0 00% | 0.00%] 0.00%| 0.00%|
c 74.87% 7487% 7487% 7487% T4.87%) 74.87%|
H2 25.13% 25.13% 25.13%| 25.13%] 25.13%) 25.43%
N2 0.00%| 000% 0.00%| 0.00%| 0 00%| 0.00%|
o2 0.00%| 0.00%) 0.00%| 000%| 0.00%| 0.00%
s 0.00070% | 0.00070%) 0.00070% | 0.00070% | 0.00070% | 0.00070%
Totat 100.0%| 100.0%| 100.0%| 100.0% 100.0% 100.0%
Fuel Sultur Content (graims/100 standard cubic foel) 0.2] 02 82) 9.2 02 02
Duct Burer NOx, IMBIu (HHV) 0080 0.080 0080 0.080 0.080 0,080
Duct Bumer NOx, k/k (HIHV) 0034 0034 0034 0.034 0.034 0034
Duct Burner CO, vMBI (HHV) 0.100 ©0.100 0.100 £.100 0.100 0.100
Duct Burnes CO. kyks (HHV) 0043 0.043 0043 0043 0.043 0043
Duct Bumer UHC (s CH4), 2vMBH (HHV) 0.080 0060 0060 0060 0.060 0.060
Duct Bumes UHC, 0026 0.026 0026 0026 0.026 0026
Duct Burner VOC {as CH4), vlBry (HHV) 0.024 0.024 0.024 0.024 0.024 0.024
Duct Buner VOC {us CH4) /) (HHV) ooto 0010 0010 oo10 0010 0010
Duct Burmer Particutste, IYMBtu (HHV) (fron half calch only) 0010 0.010 0010 0010 0010 0010
Duct Burnet Particulste, kn/k) (HHV) (from heil catch onty) 0.004 0004 0.004 0.004 0.004 0004
Ouct Burnes Pariicutate, IvMBtu (HHV) (front and beck half catch) 0020 o020 0020 00 0.020 0020
Duct Bumner Parxculate, kg/k) (RHV) (from and beck half catch) 0009 0.009 0.009 0.009 0.00% 0.009
Duct Burnas PM10, IMBHY (HHV) (iront hel catch only) 0.008 0.008 0008 0008 0008 0.008
Duct Burnes PM0, kil (HHV) (front hatf catch ony) 0.003 0003 o003 0.003 0003 0.003
Duct Bumes PMI0, ItvMESty (HHV) (front snd back hed! catch) oots 0018 0018 0016 0.016 0018
Duct Burnes PM1D, kgl (HHV) (front snd back half catch) 0.007 0007 o007 0007 0.007 0.007
Tolal SO2, #vh from Duct Bumer 0000 0000 0000 0000 0.000 ©.000
Total SOZ, kg trom Duct Burnes 0.000 9.000 9.000 0.000 0,000 0.000
08 NOx, i 000 0.00 0.00 000 000 0.00
©8 NOx, kpm 0.00 0.00 0.00 000 000 0.00
DB CO, ibh 0.00 000 0.00 000 000 0.00
DBCO kgt ©.00 0.00 .00 000 0.00 o000
DB UHC (a3 CH4), ivh 0.00 0.00 0.00 000 000 0.00
DB UHC (a3 CHa), kph 000 0.00 000 000 000 000
DB VOC {83 CH4). tvh 0.00 o0 000 000 0.00 0.00
DB VOC {as CHa), kg ©oo [ oco 000 000 0.0
DB Particulste, fivh (rom hft caich only) 0.00 0.00 000 000 0,00 0.00
DB Punicuiate, kg™ {front hatt caich only) 000 2.0 000 200 000 0.00
DB Panicuiste, ibh (Irom and beck hatf csich) 0.00 0.00 000 000 0.00 000
DB Pariculate, Iy (ront and beck half catch) 000 000 0.00 000 000 0.00
DB PM10, tvh (front heit catch only) coo 0.0 000 000 0.00 000
DB PM10, kg/h (hront half caich onty) 000 0.00 000 - 000 ©.00 0.00
0B PM10, I gtront and back hel catch) 000 0.00 00 9.00 0.00 0.00
08 PM10. kgh (iront and back hatf catch) 000 0.00 000 900 000 000




Jacksorwile Eleciric Authortty
Brandy Branch 211 7FA Combined Cycle Project
Eatimated Combustion Turbine and Heat Recovery Sleam Generalor Envasions, Rev.S

Joze/00 Pumber 992620040
Caze Musmbes 8| 9| 19| 1" 12 13}
CTG Performance Reterance GENEA-adjusted| GE/SEA-adjusted| GE/SEA-adjusiad| GE/EAadiusted | GELEA-sdjusted| GEAEA-adjursted|
CTG Model T241FA| T241FA T241FA| T241FA T241FA| 7249F A
DiuantNOx Eminsion Rate [TV DLN®) DL oLNY LY oL
CTG Fust Trpm Natural Ges. Natural Ges Natursi Ges
€T6Losd 75%| so% 7% 0% % 0%
Ammbieni Tompersture, F o5 %) 59| % 20] k.
HRSG Firing Unfired Unfed Unfirad Urired Unfired| Undired
STG Output with two Combustion Turbine Ganeraion in operation, WV 148020 128570 159,780 140,760 - 181900 142180
Hext Recovery Sieam Generator Stack Emiaslons
NOTE: Exhaust does not include the effects of post combustion control
‘Steck Exteeust Aralysis (Volume Basis - Wet)
A 0.91% 0.91%| 0.97%| 083% ©94% 0.94%
co2 2.77%) 361% 2.85% 3% 391% 3.20%|
H200 10.72%| 10 43% 8.67%| 843% 8.02%) 7.80%
] 72.59%) 7271% 74.27% 74.36% TAB2% 7491%
o2 12.00% 12.33% 1227% 12.54% 12.31%) 12.55%
soz 0.00001%| 000001%| ©00001%] 0.00001% £.00001% 00001
Total 100.0% 100 0%, 100.0% 100.0% 100.0% 100.0%
—
NOx, pprnvd @15% 02 wio SCR 900 9.00 200 9.00 900 2.00
| NOx, ppmwi@) user defined oxppen wio SCR A SNA| BNA| Al A Al
NO, ppemvd who SCR 1135 1085 1135 10.97 1143 1.09
NOx, ppewe wio SCR 10.19 272 1038 1004 1052 1022
NO3. i a3 NO2 wio SCR a8 YY) 4801 37.97 51.09 40.14
NOw, mvBStu (LHV) ma NO2 (inc!. duct burmet hued) wo SCR 0.0¢ 0.04 004 0.04 004 004
NO, bty (HHV) e NO? (inct. dusct burner fuel) wo SCR 0w 0 003 0 003 om
NOx. kph s NOZ 19.87 15.77 .22 .95 .21
NOz, mg/Nem3 a8 NO? (uncorrected exhaust flow) wio SCR n4a 19.28 20.08 2.4 2051
NOx, mgAR) (LHV) Suct burme fuel) wo SCR 1576 1550 1581 1591 1587
| _ NOx, mpgMJ (V) (inchuding duct bumer fuel) wio SCR 14.19 1296 1427 14.05 4R 141
O, 15% O2 vl SCR 350 350 3so XY 3% 350
NOx, irser defined Grypen w/ SCR BNA A A A Al MJ
NOx, pprvd w SCR 441 L¥-3 LXi} 427 445 431
NO, ppriew w SCR 394 amn 40 39 409 398
NOx, Ivh as NOZ wf SCR 1734 1299 18.69 1518 2001 15.98
NOx, BYMBRU (LHV) 28 NO2 (Incl. duct burmer fusl) w SCR 001 001 001 001 001 001
N, IvMBRu (HHV) a8 NO2 (incl. duct burnes fuel) w SCR 0.01 001 00 001 001 001
NOx, hg/h s NO? 7.86 634 857 688 9.08 725
NOs, engyNim3 s NOT2 (uncorrectad exhaust flow) w SCR 800 (X, 821 802 840 218
NOx, mgMUJ {LHV) (inciuding duct burnes fuel) w SCR 824 824 624 524 824 624
[__NO. moMy HHv) Gactuding duct busner fuef) w SCR s62 562 562 562 562 562
SCR NH3 slip, pprmvd @15% 02 10.00 1000 10.00 10.00 1000 10.00
SCR NHA glip, i 18.34 14.79 1990 16.05 2117 1690
CO. pprrred @ 15% O2 wio Catalyst 1190 124 1.90 12.31 1.8 12.18
€O, ppmvd @ user definad 02 wio Catatyst A ENA| A £0A| 1Al SNA
CO, ppmvd wia Catelysl 15.00 15.00 15.00 1500 1500 1500
CO, ppermw wio Catalyst 1339 1344 1270 13.74 1250 1383
€O, 1vh wio Catatyst 3767 3.7 41.05 412 4216 2553
€O, 1/MBtu (LHV) (incl. duct burmer fuel) wo SCR 003 003 o 0.03 003 083
€O, IVMBIu (HHV) fncl. duct burme fusl) wio SCR 003 0.03 0.0 00 083 [
€O Reduction % wi Catatyst % %, a% o 0% o%|
CO, ppmvd ¢ 15% O2 w Catalyst 1190 12.44 11.90 1231 11.81 12,18
CO, pprmvd @) usar defined O2 wi Catatys! A Al A stual Al A
CO. ppemvd wi Catatyst 15.00 1500 15.00 15.00 15.00 15.00
CO, pprmvw wi Catatyst 13.29 1344 13.70 13.74 12.80 1383
CO. tvh w Catabyst 3588 028 39.10 32.49 .10 338
CO, 1MBt (LHV) (inci. ducs burner tuef) w SCR 00% 0.031 0.0 003 0030 0.1
CO, IMBR (HHV) (inct. duct burner fuel) w SCR 0.027 0.028 0.027 o008 o027 oozs
SO, pomvd@15% OZ (with no SO2 oxidatman) 9.42 012 o.12 012 032 032
| 502, pprmed ot usar defined O2 fwith no SO2 axidation) A | Al A #0A| Al
502, pprmvd {with no SO oxictation) 015 014 o5 0.14 0.15 0.14
502, ppemvw {wath no SO2 oxidation) 013 013 013 013 0.4 013
$02, W/ (with no SO2 cwidation) 0.85 068 092 074 038 078
SO2, MBI (LHV) (et duct bucter fust) aoo0a? 0007 oom? 00007 o.0007 a007
SO2, IbMBIu inct. duet burner fuel) 0.0006 0.0006 0.0006 0.0008 ©.0008 00006




Brandy Branch 21 7FA Cambined Cycie Project

3. The combustion lurbine emissions exlimets mey include Margin es indicated in the tble.

VWhote catulysis are imvolved (0 reduce emitaiont, the Margin applied (o the CTG emisions only efiects the mount of
emisaions removed, but not Ihe slack ammsions.

4. UHC caloutahons 6o nol inchude the ehects of any cxidalion in ihe CO catahel. ¥ s sxsumed thel the VOCAUHC ratio
s 20% for natural gas fring, et SO% for distiltade ot firing,

5. R wars a3aumed that the front end back hall catch of CTG perliculaie enrisaions & wics e amount of from half catch
only.

8. Duct Bumer emisaions are Biock & Vestch etiimates bumed on fypical wndor dats.

7.8 wars sasumed (el emmonium sullate i Meaturad &3 ront hatl panicuistes. The sssumstion that 100% SO3 i
Convaried 10 SMIMONLM sullotes fESUAT in “warkl Cite” parficulale emiasions.

8. The mexrmum amour of ammonasm wfates 3ng sulhuric acid xhown in the tble cn rot oorur in persiel of the same
time,

Extimatod Emissions, RevS
Properecs initiets: UZ
107800 rumber 99762.0040
Case Number L 9| 10 " 1 3
CTG Puriormance Relterenca GENEA-adpsted| GEL, E/JEA ‘GE/EA-adfusted| GE/I
CTG Model 1241F 4] T24IFA| T241FA| T241FA| T241FA T241FA
Diert/NOs Emiznion Rute oL LN o DLNY LN DUl
CTG Fusl Type Mot Gas | Natural Gas Natwal Gas Naturel Gas Natue Ges Naturat Gas.
CTG Load 75%| 50% % %) 75%| so%
Ambiers Temperatrs, & 95| | ) 5 29) 20
HRSG Fuing Unfired Unfired Unfired Unfired Unsired| Unfiad|
STG Outpas with W 148,020 128,870 159,700 140,70 181,600 142,180
Heat Recovery Steam Generator Siack Emissions - continued
NOTE: UHC calcutations do NOT inciude the effect of any oxidation in the CO catalyst.
UHC. ppmvd @ 15% 02 672 848 808 827 S99 816
UNC, ppmvd @) user defined 02 A A | A A A
UHC, pprmed 784 182 168 764 761 159
UHC, pprmew 7.00 7.00 200 700 7.00 100
UNC. Itvh as CH4. 1128 9.49 1201 996 1254 10.30
UNHC, VMBI (LHV) (inct. duct burmer fusl) 0.009 0010 o009 0010 0.000 0.009
UHC, vMBIu (HHV) (incl. duct burmes fueh) 0.009 0.009 0008 0.009 0.008 0.008
VOC. pprivd € 15% O2 wio Catayst 124 1% 122 125 1.20 1.23
VOC. pprmvd @ user defined O wio CO catatyst sual oA sl sal oA A
VOC, ppmvd wio Catatyss 157 1.58 183 153 152 152
VOC. pprvw wio 1.40 1.40 140 140 1.40 140
VOC. tvh a3 CH4 wio Catalye) 226 1.90 240 199 251 208
VOC, IbMBtu (LHV) (inc). duct burner fuef) wio CO catatyst 00018 00020 s.0018 00019 00018 00018
VOC, I8 (HHV) (inct. duct burner fusl) wio CO cataiyat 0.0017 ©.0018 0.0017 00017 0.0018 0.0017
VOC Reduction % wi Catalyst o o% o%| o% o%) o%)
VOC., pprred @ 15% O2 wi Catuiyst 124 1.0 122 128 120 123
VOC. pprmvd @ user defined O2 w Catalyat BA| ANA BN A | A
VOC, pprrvd wi Catatyst 187 1.56 1.83 153 1.52 152
VOC, pprww w! Catalyst 1.40 140 1.40 140 140 1.40
VOC. 8vh as CH4 wi Catalyst 215 1.8 229 190 239 1.96
VOC, tvMBty (LHV) (inct. duct burner husd) w CO catayst 00018 0.0018 00018 0.0018 0.0017 00018
NOC, IbMBt inct, duct burner fuel) w CO 0.0018 0.0017 0.0016 00018 0.0018 00016
Particuiste without the effect of SO2 oxidation and SCR catatysts
. vk ghront hall catch only) 95 95 95 95 [Y) 95
MBI (nci. duct burmer luef) (front half catch only) 0.0079 0.0098 0.0073 00090 0.0069 0.0088
thvh (front end back het caich) 189 09 189 189 89 189
Particulates, iYMERy (inct. duct tusmer fuef) (front and bach hatt catch) 0015 0020 0015 0018 0014 0017
W10, fbvh (front hell catch onty) 95 85 95 95 95 95
P10, BvMERU (incl. duct bumer Iuel) (fron ha¥ catch onty) 9008 0,010 0.007 0009 ©.007 0.000
PM10, ivh (from and beck he¥ catch) 189 189 189 189 189 189
PM10, #tvMBtu (inct. duct busnes fued) (iront snd beck half catch) 0016 0.020 2015 0018 0.014 o7
Pasticulate Including the effect of 307 oxidation and SCR catalysts [Inctuctes 2{NHASOS)|
i (frort hatt catch onty) 98 [X] s 87 a8 8.7
Particulstes, MBIy (incl. duct burner fuet)frant he!f catch oaly) 00082 0.0101 00075 00093 0.0071 0.0088
i s (front and beck hatl cetch) 192 19 192 192 192 192
MBIy (incd. duct bumer fuel)front end beck hatf catch) 0016 0.020 o015 0018 0.0 om7
FM10, N (front hall catch only) Y 9.7 28 (X2 98 27
PM1D, MBS (incl. duct burmes fuel)ifron hat catch only) 0008 0.010 0008 0.009 0007 0.009
P10, vh (from and back hall catch) 19.2 191 192 192 192 192
0.016 0.020 0015 0018 o014 o017
NOTE: 307 to SO3 conversion rate (assumed), wi% 100% 10.0% 100% 10.0%| 100% 100%)
309 conversion rate |sssumed) to smmonium sulates [2NHASO4]) 100.0%| 100.0% 1000% 100.0% 100 0% 100 0%
Remaining SO2 in Extravat Gas, v 076 062 083 067 088 om
Amount of SO2 converted to SO3 008 oor 009 007 010 aos
Maximum Extiaus! Gas smmonim suliate {Z(NHESO4)|, h 030 024 033 026 035 028
Muximurm H2SO4 {sssuming 100% conversion from SO3 10 H2S04), itvhe 013 0.10 014 o 015 0.12
Stack Exit F 198 190] 194 185| 194 15|
Stack Demenator, nl Tgt ¥ » 19 19)
Stack Flow. vh 2,691,000 2,265,000 2.890.000 2,397,000 3,025,000 2.486,000
Stack Flow, scim 605,027 508,870 844,470 534,132 672,558 552,308
Stack Flow. acm 765.500 835,710 811,127 e82a7 846,496 685,07
‘Stack Ex Valochty, A's 450 ara a1 Y 93 403
Selective Reduction (SCR
NOx Removad. itvh as NO2 25 208 91 28 0 242
NOx Remmaved. percent €0 4% 59.8%) S0E% 600% 608% £0.2%
NH3 Siip, /b 183 148 200 16.4 212 169
Tota) NH3 consumption, Ivh (1:1 stoichiometric ratio, indd. slip) 281 25 203 245 226 258
Adjusted Stack Diameter () estimated 180 180 180 180 180 180
Siack Extt Velocity. Vs 50.1 a8 531 434 554 s
Notwe:
1. The emissions seiematas shown in the lebis sbovs ae per etack.
2. ion hurbine generator andt smizaions i based on & Generai Electric perionmence estimate
Drovided by JEA

Propares; UZ Filepath: c:\_projects\jes ouct firing studyferh_082700r5 xisjcaicutatons.  Reviewear: UZ



Jacipomvitis Elactric Authorly
Brandy Branch 2x1 7FA Combined Cycle Project

Turtine end tHeat Recovery Emissions, Rwv.S
Preperers inkiata: UZ
1072600
Case Number 4 15| 18] ” 18] ) »
CTG Partormnce Reterence GELIEA-scjusiad) GEIEA-afjusied| i . GELEA-sdjusted) GE/JEA-adpsted) GE/JEA-sctpted
CTG Mol T241FA| T241FA| T241FA] T240FA T201FAl T241FA] T241FA
Diuent/NO Emizsion Rate DUNuz] DLN4Z) DL OUNaz| oLz -t DLva2
CTG Fuet Type Owat. M Ok OH o, Ol Ovst, O i, OR Oine. O Owat, 0
CTG Load 100% 100%| 100%| 100% % 23 13
Ambiert Temparature, F 95| 5 20 95| 5| 50 »
HRSG Fring Unfiend) Unfired] Unficad Unfired| Unéirsd Unfosd Unfend
STG Output with wo Combaation Turtine Generiors in operation, kW 112650 w1310 189,870 175,490 149,530 162,700 185520
Ambient F 50| 500 20.0) 95.0] 95.0] 58] 200
Amblent c 30 150 ©7 %0 50 150 ©n
Ambiert Rolative Humicidy. % 600) 600 800 600] 604} 60.0) 600
peis 14.5850 14.690 14690 14.690 14.690 14.690 14.680
re, bar(s) 1.013 1.013 1013 1013 1.013 1013 1013
€16 Indet Ory Bulb F 5.0) 0.0 200| 45| s5.0] 90| 200
c1e Iniet < 250 150 [0 292 350 150 ITE)
€TG Compr. inket Rolative Humidity, % .1 602 0.3 2.5} 0.1 602 ©3
CTG inlet Alf ing Inchuded? Nol No| Nol  ves (Evap Coolen Nol Nl No
\rdet Loes, in. H20 35 as 35 3s 35 a5 a5
Inket Loss, mm, HZO 889 285 [T 280 Y 880 89
Exhaust Loss, in. H20 150 150 150 150 150 150 150
Exhaust Loas, mm. H20 3910 2810 3810 3810 3810 3810 910
CTG Load Lavel (percert of Basa Losd) 100% 100% 100%| 100% 5% 75%| 5%
Gross CTG Ovtpud, kW 157970 172,580 190,140 165,200 118,500 134,600 142,580
Gross CTG Hest Rute, BruAWh (LHY) 10,380 10,140 10,170 10250 1320 10870 10580
Gross CTG Heat Rate, KINKWN (LHV) 10.951 10,698 10,720 10.816 11,84 11,574 11,585
Gross CTG Hest Rats, RIAWh (HHV) 11,055 10,799 10,631 10918 12,058 11,653 11,694
Gioss CTG heat Rete, KINKWN (HHV) 11,654 11,394 11427 1517 12,720 12326 12308
CTG Hoat inpud, MBNh (LHY) 16397 18208 18017 16833 13494 14774 15655
CTG Hewt input, G (LHV) 17300 19212 20402 17885 14153 15588 18517
CTG Hout input, MBIUh (HHY) 1,463 18393 20594 18034 14286 15738 1.667.3
CTG Hest input. G4 (HHY) 18425 20481 21728 1.902.7 1507.3 1,660.1 1.759.1
CTG Water Injection Flow, Ivh 93590 119,700 430,530 100,900 010 90,620 100,950
CTG Walex injection Flow, kgh 42,452 54.295 58,207 45,767 31,302 41105 45.790
CTG Stearn injoction Flow, Ivh o o o o o ° )
CTG Stwam Flow, kg o [ o [ 0 ) o
injection Flui/Fuel Ratio 00 a0 0o a0 00 a0 00
CTG Extraust Flow. #vh 3,365,000 3,683,000 2914,000 3,444,950 2,653,000 2,827,000 2925000
CTG Extwaunt Flow, kph 1526338 1,670,581 3775361 1.562,600 1221524 1,262,306 1.326.758
CTG Exmnt F 1,140 1,105 1075 1132 1,207 1201 1,19
€76 Extwust c 6156 5951 578.4 6111 6528 5494 6433
CTG Exhauzst Enchatpy. Biuth 25400 28095 28128 28285 30325 309.19 21553
CTG Exhavst Enthalpy, Wth 29964 296 42 20877 20821 31998 82N e
CTG Exraust Enthatpy Raterence T E o 5 ) % [ ) 20
CTG Extvauat Enthalpy Roference T c 250 150 @ %0 %0 150 ©7n
CTG Exhoust Heat, MBIuN 9557 1.024.7 1,009 9na7 8167 8744 9228
CTG Exaust Heat, Gt 10083 1.091.7. 11615 10213 861.6 9222 ony7
CTG Exhavst HeatCTG Output, KWW 177.3%) 168.9%| 169.7% 172.7%| 202.0%) 190.2% 189 7%
Totw) CTG Fuet Flow, i saa00] ss160] 104z40] 91280 319 79650| 84400
CTG Fuel F ) ) ) & & 50 50
CTG Fust LHV, Bruib 18.550 18 550 18,550 18,550 18,550 18.550 18,550
CTG Fuel LHV. kb 147 43347 147 4,147 o147 43,147 43,047
CTG Fuel HHV. Butb 19.756 19.756 19,756 19,756 18,756 18.756 19.756
CTG Fusl HHV, ki 45952 45952 45,952 45952 45,952 45962 45952
HHVARY Rato 1.0650 1.0850 1.0650 10650 1.0650 1.0650 1.0650
€TG Fuet Compouition (itwmote Anelrsis by Weight)
A 0.00% 0.00%| 0.00%| 0.00% a00% 0.00%| 000%
c 25.50% 85 59%| 85 50%| 25 50% 85.59% 85.50% 85.59%
H2 14 25%) 14.35%| 14 35%| 14 35% 14.35%) 14.35% 1435%
N2 007% 0.02%] 002%| 002% 002% 0.02%| 007%
o o0 000% 0.00%| o00% 000% 0.00%| 000%
s 0 05000%| 0.05000%) 0.05000%| 0.05000%| 0 05000%| 0.05000% 005000%
Yot 100.0%) 100.0% 100 O%| 100 0% 100.0%) 100 0%, 1000%
Fusi Sulhur Content (graine/100 standard cubic leet) | N A A Jva va |




Jackamie Elactric Authority
Bcandy Branch 21 TFA Combined Cycie Project

Extimated Turtine and v Emissions. Rev S
Preparers mtiads: UZ
107600
Cove Number 7] 15 18} 17| 18 b 0
CTG Pedtormance Retersnce GE/JEA-adjusiod) GE/SEA-adjusted| GE/JEA-sdrsied) GE/JEA-adjunied GELEA-adjusted GELIEA-adjusted| GE/JEA-adjusied
CTG Mooet T20FA T241FA| T241FA] T201FA} T241FA T241FA| T241FA
Oiuer/NOx Emission Rate DLNA2 oLz DUNAZ DLN42] DL DL U7
CTG Fusl T Dat, OH it O Dz, Ol i, Ol O, O Dt 0¥ Dot, O
CTG tosd 100% 100% 100% 100%, 75%) 75%| %
Ambient Tomperaturs. £ [ 50 20 95| 5| 59) 0
HRSG Firing Unfiesd Unfirmd Unfred| Unfired| Unfead Undived| Unfred
STG Outpul with o Combuation Turbine Gensratars in opertion, W 172650 187310 189870 175,49 19£% 162,700 185,920
Combuszian Turtine Exhaust Emissions
CTG Exhavat Analysis (Volume Basis - Wet)
) 0.88% 0.89% 0.90%| 085%] 08s% 0.09% 0.90%
co? 5.21%| 537% 538% 5.30% 5.30% 5.68%) S82%
H20 12.70%| 11.39% 10.01%| 13.29% 12.49% 11.69%) 11.44%
N2 70.17%] 71.23% 71.69% £9.72%) 70.38%| 71478 71.38%
oz 10.58% 11.13% 11.22%| 1081% 10.85%| 10.63% 10.46%
s02 0.00115%) 0.00118%) 0.00118%| 0.00116%) 0.00118%| 0 00124%| 000127%
Total 100.0% 100.0% 100 0% 100 0% 100.0%| 100.0%| 100.0%
NOx, pormvd @15% 02 42.00 200 42.00 4200 42,00 42.00 42.00
NOx, porrrd @ 15% O 42.00 4200 4200 4200 200 4200 2.00
NOn, pprmed 59.00 5930 5500 59.78 6024 62.87 6433
NOx, - uncomected axhautd pes) 5151 5254 5262 51.84 5271 5556 5697
NOx Massfiow Added to Match CTG Manutacturer's NOx Enissions Extimate 1.00 1.00 1.00 .00 100 1.00 1.00
Adltonat Percent Margin inctuded in NOx Emissions beiow 5%| 5%| 5%| 5%| %) 5%| 5%
0w, b e NO2 0363 2149 35196 30833 24448 26037 28518
NOx, IMBtu (LHV) 0.18 018 018 01 018 018 018
NO, YMEtY (HHV) 817 017 017 037 047 037 0.17
NOz, 8 NO2 {dry. 15% O 9084 9081 90.80 2084 9091 90.88 90,86
NO=, mg/Nm3 ea NO? (dry, 15% O2) 90.84 9081 9080 9084 2091 9088 90.68
NOx, mg/Nm3 ss NOZ (dry) 127.6% 12822 12756 129.29 13038 136 .04 13917
NOx, mg/Nm3 ss NOZ (wet - exheussi fow) 1141 11362 1377 112.11 114.10 120.21 12325
NOx. mgJ (LHV) 78.30 7827 7825 1028 1835 3 1831
NOx, mo (HHV) 7352 7349 a7 750 13857 7255 7353
€O, pprivd € 15% O2 1424 1417 1024 14.05 1394 1336 1308
o, 15% 02 1424 1497 1424 14.05 1395 1336 1308
€O, ppriw 2000 20,00 2000 20.00 2000 20.00 20.00
co, - uncorected exheust gas) 17.46 nw 1784 17.34 1750 1787 7.1
CO Massfiow Added to Match CTG Manutacturer's CO Emisatons Estimate 000 000 000 0.00 0.00 0.00 0.00
Additional Pescent Margin Inchuded in CO Emiasions beiow 5% 5%| 5%| 5%) 5% 5%| 5%
€O, b 6. 6786 243 8259 4921 51.04 5379
€O, MBI (LHV) 0.04 004 004 004 004 004 0.0
CO, vty (HHV) 004 003 004 [ 0.0 0m 003
€O, mp/Nem3 twel - exhecnt flow) 20 n2 B 278 2297 .19 2325
€O, mg/Nm3 {ory) 2625 2625 2625 26.25 2625 2625 2625
O, m/Nm3 (dry, 15% O2) 1869 1859 1868 18.44 18.30 1754 1714
CO. g/ (dry. 15% O2) 1889 1850 1868 18.44 1.0 1754 1714
CO, myMJ (kHV) 16.11 16.02 16.10 1589 1577 15.11 14.77
[ commupmry 15.12 1504 1512 14.92 1481 1419 13.07
NOTE: 302 estimate does not include the effects of $O2 oxidation
502, pprwd @ 15% O (with no SO2 axidation) 9.40 940 940 940 940 940 9.0
S02, ppond @ 15% O (with no SO2 cxidation) 940 940 9.40 940 940 540 sS40
502, pprvve twith no SO2 cxidation) 1320 1327 1w 13.38 1348 1407 1439
m‘mmmmmmzw-um:mmmgﬂ) 11.53 11.76 11.78 11.60 1180 12.43 12.75
302 Massfiow Added 1o Match CTG Manufacturer's CO Emissions Estimate 000 000 000 0.00 0.00 0.00 000
Additions! Pescent Margin Incluged tn 502 Emiasions below 5% 5% 5%| 54| %) 5% 5%
SO2. IbM (with 1o SO2 oxidation) 2.0 10297 109.35 95.75 7585 2155 8854
SO2, VMBI (LHV) (with o SO2 ouidation) 00565 0.0565 00565 00565 00565 00566 0.0566
SO2, MBI (HHV) (with no SO oxidation) 0053y 00531 00531 00531 D053 0.0531 00531
SO2, myNe3 twet - uncontectad exhasi flow)_(with no SO2 gasdation) 60 3529 335 3482 3540 33 3827
502, myNem3 (dry. 15% ©2) _{with no SO2 oaidation) 821 2821 221 287t 821 2821 2821
SO, mg/Nma (dry, 15% ©O2) (with no SO2 oxidation) 2821 2821 281 28.21 21 2021 2821
502, {gry) (with no 502 owidation) TS 3983 063 015 4048 2n a2
SOZ, myMI {LHV) (with no SO2 exidubon) 2431 243t 2431 2431 2431 2431 2431
502, {with no SO2 odstion) n& 28 28 28 2283 2283 2283




Jacksonwae Electric Authority
Brandy Branch 2v1 TFA Casmisined Cycls Projact
Eutimuied Combehon Turbine and Heat Recavery Steam Generstor Envanm, Rev.S

102600
Cave Number Y 154 18| 17 18 19) 20
CTG Performance Referance GELEA- = GELEA sdjusted) GE/sEA-adjusted] GE/SEA-acusted| GE/JEA-acjusted
CTG Model 241 A T241FA T241FA T241FA 2417 Af 2 rzaiFa
DiueryNOx Emiasion Rate D2 oLV DUvez LT DLN4Z o2 DLV
CTG Fust Type Dést, OH Dist. O Dist, OH Diss. Gil [="R< Dt O3 Ot G
€76 Long 100%| 100% 100% 100% 5% 5% ™%
Amiient Temparsturs, F o5} 59| 20| 9| [ 0 F-3
HRSG Fiing Unfired) Unired| Unfired Unfired Untirad Unfirad Unfand
STG Oupt wih two Cormtazation Turbine Generstors in cperation. KW 172650 187,310 189,670 175490 14850 162,700 185,920
Emissions
UHC. pormvd @ 15% O2 571 560 §50 567 558 529 5.6
UHC. pprvd @ 15% O2 .71 5680 559 587 558 520 5.16
UHC, ppriwd 802 7% 785 807 200 157 790
UHC, - uncomrected exhus! 700 7.00 7.00 700 7.00 7.00 7.00
UHC Mazsfiow Added to Match CTG Manufacturer's CO Emissions Estimate 0.00 0.00 000 0.00 000 000 000
Additional Percent Margin included in UHC Emlssions Below 5%/ %) % 5% %) %] %
UHC, fhvh wa CH4 14.10 1535 1628 ra.a7 127 11.78 1247
UHC, ivMBt 23 CH4 (LHV) 00085 0.0084 00084 0.0085 0.0084 00080 0.0078
UHC. 1bMBXu s CH4 HHV) a.0081 0.0079 00079 00060 0.0079 00078 0.0073
uHc, 28 CH4 (dry. 15% 429 424 420 426 a9 308 388
une, & CH4 (dry. 15% 42 a2 420 476 419 308 288
ure, CHa (gry) 603 504 590 sa7 a0t 59 594
UHC, 8 CH4 (ot fow) 526 526 526 5268 526 528 526
UHC. mg/MJ a3 CH4 (LHV) am 82 362 367 361 EYS) FEY)
uHe, mCHe 347 240 340 345 339 an 314
VOC parcontage of UHC 50.0%) 50.0% 50.0% 50.0%) 50.0% 500%|
VOC, ppevd @ 15% 07 29 28 28 28 28 26
VOC. pprrvd @) 15% 02 29 28 28 28 28 26
VOC, pprvd 40y 295 a2 404 400 398
VOC, ppmvw {wet . unconected exheust flow) 350 350 350 350 350 350
VOC Ma: ‘Added to Match CTG Manufacturer's VOC Emissions Estimate 000 000 0.00 000 000 000
Acdztionat Percent Margin Inchuded tn YOC Emisslons below 5%| 5% 5% 5%) 5% 5%
VOC, toh e CHe 1.06 760 814 724 564 )
VOC, iyMBIu a3 CH4 (LHV) 00043 0.0042 0.0042 0,004 00042 0.0040
VOC, Bty as CH4 (HV) 00040 0.0040 0.0040 6.0040 00009 00007
voc, a3 CH4 (dry. 15% O2) 215 210 2.10 213 210 19
voc, - CH4 (ary. 15% 2.5 2.0 210 213 210 199
VOC, rgyNen3 as CH4 (dry) 301 297 295 303 201 238 297
voc, #1 CH4 (wet - ow) 26 263 263 26 26 26 263
VOC, ayy/MJ as CHA (LHV) 125 181 181 1.84 181 1.1 167
VOC, mg/MJ e CH4 (HHY) 174 1.70 1.70 172 170 181 157
Pescent Margin included in Particutates Emlasions below %) 5% 5% 5% 5% %)
Paticulates, R (from hell caich ony) 17.88 1785 1785 1785 .85 1788
Particutsies. RvM (front and back hef catch) 35.70 .70 2870 .70 870 35.70
Particutwies, MBiu (L) {front hall catch onky) 00109 0.0038 0.0092 60108 0012 00121
Particutates, RyMBtu (HHV) (front hetf cateh onty) 00102 00032 0.0087 00089 00125 00113
PNm3 (dry, 15% O2) (front ha¥ cstch only) 543 4.89 460 528 B.64 603
Particutates, mpNm3 (dry, 15% O7) (frant hat catch ony) 543 aso 450 526 664 503
Particutates, mg/Nm3 (dry) {front hat catch ony) () 6% 647 749 952 902
Purticulptes, mpMNm3 wel fiow) (front hatf catch only) 666 832 517 643 333 797
Purticulates, mgMJ (LHV) {front heN caich oniy} e 421 387 453 51 519
Particutates, mg/M.) (HHV) (front heit catch only) 439 3968 3n 4.26 537 488
Percem inchuded in PM10 Emissions beiow o% 0% % o%| o%| o%| o%
PO, lbvh (irort half catoh only) 17.00 47.00 17.00 17.00 1700 17.00 17.00
PMH0, BvN (tront end beck ha caich) 3400 3400 3400 3400 3400 3400 3400
P10, IbMBty {front and beck half catch) 002 ooz o0z 0.02 om 0o 007
P10, |Mnu%mwmmmm) 002 007 002 002 002 o027 002
Pwi, . 15% O2) (iront and beck half caich} 10.34 am 877 0oz 3264 1 083
PM10, mg/Nm3 (dry, 15% O2) {tfrom and back hali catch) 1034 9N 877 1002 1284 11.48 10.83
P10, mgyNe (dry) (front and back haff catch) 1453 13.15 1232 14.26 1813 17,18 18.59
PM10, myNm (wet fow) (front and back half catch) 1268 11.65 1099 126 1587 15.18 14.70
PM10, mgyMJ (LHV) (front and back hall cateh) 091 80 7.56 263 1050 989 534
PM1D, (tront end beck ha catch) 837 7.5¢ 7.10 an 1073 929 877
CTG Wt (Total) Exheus Gas Ansiyais
Molecuiae Wi, ibmol 2813 28.29 2835 2807 2817 2029 FrE)
Molecutar W, kgimol 12.76 1209 12.86 12.13 1278 12,83 12.85
Gos Constant. f-40ilom-R 54921 54622 54458 55,041 54.857 54810 54539
Spocific Volume, 1*Mb ©05 3896 38.13 994 .68 .35 ©.02
Specific Voluma, m* g 2.50] 243 238 249] 260] 258] 256
Exhoust Gas Flow, actm 2246338 239149 2,487,347 2293188 1,870,737 1948274 1999725
Specific Volume, sclib 13.49 134 1338 1352 1347 1341 1339
Exhoust Gas Flow. sctm 758,564 823,151 872822 776262 604579 61535 652,763
Specific Vokume, Nm3ng 07966 07922 0.7904 07983 07956 07921 07910
Exhoust Gas Flow, Nm¥s EE) 26762 38979 2851 26996 28214 29152




JSackzonville Eleciric Authorky
Beandy Branch 2x1 TFA Combined Cycie Project
Eutmated Combustion Turbine and Heal Recovery Steam Genersior Emissions. Rev.5
Properecs initiaks: UZ
1072600
Case Number 1| 15 18| 1) 13| 1 E
CTG Partonmence Retarence GE/EA-adiusted| GENEA-adjureted| GE/JEA-sdjusted| GE/EA-sdjumied| GEIJEA-adRaied GE/JEA-sdjusted| GEEA-adiusiag
CTG Modet T249FA| T241FA T241FA T241FA T241FA T241FA| T241FA
DitvenyNOn Emisaion Rete DUV OLN4?) DLN42 owve DUN4? oLva2| DLNaz
CTG Fust Type Oist. O Dési. O Dist. O¥ Oist. O Oimt, O3 Dist. O Oist. O
CTG Lowt 100% 100% 100% 100% 75%) 5% ™%
Ambion Tampershes, F [ 59| 20} 5 5| £ E]
HRSG Firing Unfirsd Untirsd Unfired| Urdired] Unfired| Urdved| Unfired
STG Outiad with o Comtuumtion Turbine Gensrators in opersion, kW 17265 187310 189,870 175,490 149,230 162,700 165,920
Duct Busmes Emissions
Duct Busner Heat Input, MBIwh (LHV) (margin inctuded) 00 - LX) 00 00 00 00 00
Ouct Burmer Heat input, G (LHV) {maegin inchuded] 00 LY 00 0o 00 00 60
Ouct Buner Hest input, MBRUH (HHV) i ! 00 00 00 0o 00 90 00
Duct Burner Heat Input, G (HHV) (meargin included) 00 00 00 00 00 00 00
Totat Duct Bumes Fuel Flow. Ry [ ] [y [ ° [ [
Duct Burnes Fued tHV, Bluid 18,550 18.550 18,550 18.550 18550 18,550 18850
Ouct Burner Fust HHV. kikg 2,147 43,147 43,47 43,147 43,147 43147 43,147
Ot Burner Fusl HHV. Biufh 19.758 19,756 19,758 19,758 19,738 12.756 19,756
Duct Bumer Fust HHV. kitg 45952 45952 45952 45952 45952 45952 45952
Duct Bumer iion (Untimate Anslysis by Weight)
A 0.00%| 0.00%| 0.00% 0.00% 0.00%| o.00%] 000%
< 85 59%| 85.50%] 85.50% 25.50% 85 50% 85 50%| 85.59%
W2 14.35% | 14.35% 14359 14.35% 1435% 14.35%) 14.35%
N2 0.02%] 0.02%| 0.02%) 202% 002% 0.07%| oo%
oz 000%| 0.00%| © 00| 000%| oo ©00%| D00%
s 0.05000% 0.05000% 0.05000% 0.05000%| ©.05000% 0.05000% £.05000%
Total 100.0% 100.0% 100.0%| 1000% 100.0%| 100.0%| 100.0%
Fuet Sulfur Conterd (graim/100 standzrd cuble teel) NA | T Jra va wa Jrua NA
Duct Bumer NOx, ivMBity (HHV) 0.080 0.0%0 0,080 0.0%0 0080 0.080 0.080
Duct Burmer NOx., kAl (HHV) 0034 003 0.0%4 00M 0.034 0.004 0034
Ouct Bumner CO. IvMBIy (HHV) 0.100 0.100 0.100 0.100 0100 0,300 0.100
Ouct Burmer CO, kg/kJ (HHV) 0043 £04 0043 0043 0,043 0.043 0.043
Ouct Burmer UHC {ss CH4). MBI (HHV) 080 0.060 0.060 0060 0,080 0.060 0.060
Ouct Bumer UHC, kg/ki (HHV) 0026 0.026 0.026 0026 0.026 0.026 0.028
Duct Burner VOC (xa CHA), BB (HHV) 0024 0.024 0.024 0024 0.074 0.024 o4
Duct Bumer VOC (as CH4), kg/kJ (HHV) 0010 0010 0010 0010 0010 0010 0010
Ensct Butnes Particutate, IVMBty {tront hait cwich only) 0010 0010 0010 0010 0010 0010 0010
Duct Burner Particulate, ky/id (HHV) (iront haif catch only) 0.004 0.004 0.004 0004 0.004 0.004 0.004
Duct Bumer Particulute, (MBIt (HHV) (front snd beck half catch) 0020 0020 0.020 0020 0.020 0020 0020
Duct Bumar Particutate, kgl (HHV) (front end back e catch) 0.009 0.009 0.009 0009 0009 0.009 0009
Dud! Bumer PMI0, bMEtu (HHV) (front hat catch only) 0.008 0.008 0.008 0008 0,008 0.008 0008
Ouct Burner PM10, kp/kt (HHV) (ront hat catoh only) 0.0m 000 0.003 0.003 0.0m 0.003 oom
Duct Burmer PM10, BvMEy (HMV) (fronl and back halt catch) 0016 0016 0018 6018 0016 o018 0016
Duct Burmer PM10, lgyky (MHV) (iront and back hell catch) 0007 ©.007 0.007 0007 0007 0007 0007
Total SO2, Ivh trom Duct Busner 0000 0000 0.000 0,000 9000 0000 0.000
Totsl SO2, kgt trom Ouct Burmer 0000 ©.000 0.000 0000 0000 0000 0000
DB NOx, Ibh g0 000 000 000 @00 a0 o00
DB NOx, kyh 000 000 000 000 000 om0 200
DB CO, tvh 000 0.00 0.00 000 0.00 000 0.00
0B CO. kgh 000 000 000 000 2.00 000 0.00
DB UHC (a8 CH4). ivh 000 000 000 0.00 0.00 000 0.00
DB UHC (33 CH4). kg 800 oo 000 000 000 000 000
0B VOC {as CH4). tvh 000 000 0.00 200 0.00 000 0.00
DB VOC {as CH4), kg 0.00 000 0.00 000 0.00 000 000
08 Particutate, ivh {Iron helf catch onky) 000 000 0.00 000 900 000 0.00
DB Particadats, kg {ront haif catch only) 000 000 0.00 000 000 000 000
OB Particulaie. R (front and back hall catch) 000 000 000 000 000 000 0.00
08 Pusticulats, kyh (front and back hatt catch) 0.00 0.00 000 000 0.00 000 0.00
DB PM1D. kv (front hall caich only) 0.00 000 0.00 000 000 000 000
DB P10, kyh (ront haf cetch only) 000 0.00 000 000 000 0.00 0.00
B PM10, I (front mnd bech hal catch) 0.00 0.00 000 Qo0 000 0.00 000
DB PM10, kh (from and back it catch) 000 000 000 000 0.00 000 0.00




Jackaonvile Electric Authority
Brandy Branch 2x1 TFA Combined Cycie Project
Extintad Combuation Turbine and Heet Recovery Sisam Gemersior Emisions, Rwv.S.

1026/00
Cuse Number 14| 15 18] 17 18 19| 20
CTG Pertarmance Retersnce GE/IEA-adiusted GE/JEA-acsied| GE/EA-sdjurted| GEEA-sdted| GENEA-adjusted GENEA-sdjuatnd GEIJEA-adjusted
CTG Modet T241FA T201FA T241FA] T4IFA| T241FA| T241FA| T20FA
DiuenyNOx Emission Rate ouvaz| DUz DUNA2| a2 DUvaz| oL - 1773
CTG Fuel Typs Dr. OV Dy O3 Diss. O3 Diat, O Dut. OH Ot O D, O
CTG Load 100% 100% 100% 100%| % 5%) %
Asmiend Temparoture, F 5 59| 0| 5| o5 50 £
HRSG Firing Unfired| Unfued Unéired Unfirad Unfired| Unfired Unfired
STG Output wit b in paration, KW 172650 187,310 109,870 173.490 142.830 162.700 165,920
Heat Racovery Sieam Generator Stack Emlasions
NOTE: Exhaust Anatysis does not inciude the eftects of post combustion control
Stack Exhaual Anatysis (Volume Basis - Wat)
A 0.58% 059%| 0.90%| 0.80%| 0.68%| 0.69% 0.90%
coz 52™% 537r%| 5.38%| 5.30%] 539%| 5.60% 587%
HZO. 12.70%| 11.39%| 10.81% 13.29% 12.49% 11.63%| 11.44%
N2 T0.A7% 71.23% 71.69%| &.77% 70.38% 71.17%| 71.38%
o2 10.96%| 11.11% 1122% 10.81%| 10.85% 10.63%| 10.46%
so2 000115%, 0.00118% 0.00113% 0.00118%| 0.00118%| 0.00124%| 0.00127%
Totat 100.0%] 100.0%| 100.0% 100.0% 100.0% 100.0% 100 0%
Stack Emissions
NOx, pormvd @15% O2 who SCR 420 4200 42,00 4200 42.00 42.00 4200
NOx, ppnrvd g usar defined wio SCR [ BNA| ANA| SNA| Lal | BNA| SNA
NOx, pprmed wio SCR 55.00 930 59.00 50.78 6024 62.87 8433
NOx ppmvw wio SCR 51.51 5254 5262 5184 s2.1 5556 s6.97
NOx, Itvh a3 NO2 wio SCR. 20083 33149 35196 30833 24448 26317 28516
NOx, Mt 5 NO? (incd. duct burnes fuef) wio SCR 018 o.18 018 018 0.8 0.18 0.8
NOz. m%nmz incl. duct burmar fuel) wio SCR 017 017 017 017 0.17 047 047
NO=, k/h s NO2 135,48 15038 15965 13905 11088 12200 12835
NO=, mg/Nm3 as NOZ (uncorrected exhaust flow) wio SCR 1114 11362 137 2.1 114.10 12021 12225
NOx, moMJ (LHV) (including duct burrer lusl) wio SCR 7830 7827 825 18.28 7838 789 7831
NOx, mo/MJ (HHV) (inclucding duct bumer fuoef) wio SCR ns 4 R 73.50 7357 T35 7353
NOx_ pormwd @15% 02 wf SCR 1500 15.00 15.00 15.00 15.00 15.00
HOx, ppmvd g user dafinad W SCR A Al Y7 A Al oA
NOx, ppamed w SCR 2107 2148 21.07 21.35 2151 22.45 2297
NOx, pprmvw w SCR 18.40 18.76 18.79 1851 1883 1984 2035
NOw, fb #3 NOZ w SCR 101.23 11241 1937 10453 a.n 9124 96.65
NOw, tMBtu (LMV) a8 NO? (incl. duct burmer huaf) w SCR 0.08 006 0.06 008 008 008 0068
NOw, itMBtu {HHV) as NO2 (incl. duct burner fuef) w SCR 0.06 Q08 0.06 006 008 008 008
NOx. kh s NOZ sn 5099 54.15 47.42 37.56 ©ar 4384
NOR, mg/Nm3 ss NO? (uncorrected exhaust flow) w SCR arm 3853 3859 3801 3865 ©rn an
NOx, mg/M (LHV) (including duct busmer fusl) w SCR 2654 2654 265¢ 2654 26.54 2654 2654
| NO=, mg/Ad) (M) (inctuding duct bumer fusl) w SCR 2492 2452 2492 2492 2492 2492 2492
SCR N3 stip, ppmvd @15% O2 9.00 900 9.00 9.00 9.00 .00 900
SCR N3 alip, oM 2249 2497 7652 .22 1839 2026 2147
€O, ppmvd @ 15% O2 wio Catatyst 1424 1417 1424 1405 1395 1336 1306
€O, ppeved @ vaer defined O2 wio Calstyst A A A A A A A
| CO, pprvd wio Catetyst 2000 2000 2000 20.00 2000 2000 2000
| CO, ppoww wio Catayst 17.46 [1X7] 1784 17.34 17.50 1767 (122
€O, v wio Catainat 61.43 6786 7243 6250 4921 51.94 53.79
CO, MBIy (LHV) (incl. duct bumer fuef) wio SCR 004 004 004 0.04 004 004 003
CO. MBIy (HHV) (nct. duct busner fusl) wio SCR D04 00 o0¢ 003 0.03 903 0.0
€O Reduction % wf Catatyst o%| 0% o o% o% o, o%
€O, ppmvd @ 15% 02 wi Calalyst 3424 147 1424 1405 13.95 1336 1308
CO, pprmvd @ user defined O2 w! Catalyst SNl A 1A A A oral A
CO. ppmvd w Catalyst 20.00 2000 20.00 2000 2000 2000 2000
| CO, ppw w Catatyst 17.48 wn 1784 17.34 17.50 17.87 171
CO, v wi Catatyst 5850 648 6208 5981 4687 49.47 5
CO, VMBI (LHV) (incl. duct burner fuel) w SCR 0.096 0.035 0036 0.03 0.035 aox 0,033
CO. ByME (HHV) Gincl. duct burmes fuel) w SCR .01 0033 0033 0,033 0033 0.031 0031
S02. pprwd15% 02 (with no SO oxidation) 940 940 940 940 9.40 9.40 9.40
| S02. ppomwd at user defined O2 (with no SO2 oxiation) Al A oAl A VA sval A
|__502. ppmwct (wath o SO2 oxidation) 1320 1327 13.20 1338 1348 14.07 1439
s02, th no SO2 idation) 1153 11.78 n.rs 11.60 1.80 1243 1275
SO2, I/ {with no SOZ oxidation) 92.73 10297 109.35 9575 75.85 8355 8854
SOZ, mMBrv (LHV) (inct. duct burner fisef) 20566 00585 0.0585 0.0565 0.0585 00566 0.0566
502, M8t (HHV) {inch. duct burmer fusf) 20531 Frn 20531 20531 0.0511 2.0531 00531




Jackuorle Ebctric Auhortly

Brundy Branch 241 TFA Combined Cycle Project

Turtine and Hool v Emiasions, Rev S
Proparer's inifiahy: UZ
102600 :
Cace Number " 15 15 1] 1| " 2
CTG Pariatrrce Rrofaronce GEL | cErEAscimed]  GEUEA-sdjusied) | crsaedused GENEAsdusied]  GELI
CTG Model T24IFA T241FA T241FAf 72417 241F A} T241FA T241FA
Olvani/NOs Ermisaicn Rate o2 OLN42| DL LN oLN42 oz oLve2
CTG Fuel Type Dt O Oist. OO O, O3 D, O% Ot OH Dist. Ol a0
CTO Lomd 100% 100% 100% 100%, % % ™
Ambient Tatperuture. F [ 58 20| 95| | 59| g
HRSG Firing Unfred Unfired Unfired Unfired Unfiad] Unfired) Unfesd
ST with W Combrustion Turbi in operstion, kW 112,650 187310 19870 175.4%0 1980 162,700 165920
Hest Recavery Steam Generator Stack Emlxsions - continued
NOTE: UNC ealculations do NOT include the effect of sy axidetion in the CO eatatyst.
UHC, porrd @ 15% O2 5.1 580 559 567 558 529 518
UHC, pommvd @ uaor dofined O oAl A A Al sl ol "~
UHC, ppenvd [ 790 785 807 8.00 797 7.0
UHC, pprmm 7.00 7.00 7.00 7.00 7.00 7.00 700
UHC, I a8 CHE 14.10 1535 1628 1447 1127 nm 12.97
UNC, YMBR (LHV) (incl. duct burner fost) 0.009 0008 0.008 0009 0.008 0.008 0.008
um.m%gﬂ,mmm 0.008 0,008 0.008 0.008 0,008 0007 0007
VOC, porrvd @ 15% O2 who Cateiyst 285 280 2713 284 2.7 265 256
VOC, pormvd @ vaer defired O2 wio CO catalyst sl aua) oAl srual A A Py
Vo, ppe 401 3% 3% 404 400 396 395
VOC, ppritow wio Catayst 350 350 350 3% 350 350 as0
VOC, Ivh as GH4 wio Cataiyst 705 768 814 720 584 589 608
VOC, INWBy (LHV) (incd. ducd burnes foel) wo CO catabyst 00049 00042 00042 00043 00047 00040 00039
VOC, IvMBty . duct burmer fuel) wo CO 0.0040 00040 00040 00040 0.00% 0.0007 0007
VOC Reuction % wi o o% o%| o% o% o%| o
VOC. pprrd ) 15% O2 w Catmiyst 245 280 279 284 279 265 250
VOC. pprvd @ user defined O2 v Cataiyst el A A Al Al P "A
VOC, pprimd wi Colstyst 401 355 FY) 404 400 396 395
VOC, pprow wf Catatyst 350 350 350 350 350 3% 350
VOC, W/h a5 CHe w Catalyst 6712 73 75 Y 537 561 s%
VOC. 1By (LHV) (incl. duct burmer fusf) w CO catebyet 0.0041 00040 00040 0.0041 00040 00038 00037
VOC, IWWBRy (HHV) incl. duct burner fusf) w CO catayst oom8 0.0008 0.0038 00038 0,003 0.0006 00035
Particitate without the effect of $07 oxkdation and SCR catatysts
Particulstes, fvh (front halt cetch ondy) 179 179 s 179 179 179 179
Puarticuistes, KyMBty (incl. duct bamer fusf) (fronl haX caich only) 0.0109 0.0098 0.0092 0.0105 0013 0.0121 00114
Particulates, Rvh (front and beck hetl caich) %7 357 87 257 357 7 357
Particutstes, IMBRy (inci. duct burner fual) (tront and beck half caich) 0072 0020 o018 0021 0027 oaze 002
PM10, R (tront hat ceich only) 170 170 170 170 170 170 170
PM10, VBt (incl. duct burie uef) {front he¥ catch only) 0.010 0.008 0.009 0010 0.013 0012 0011
P10, (front and beck hal catch) 240 240 240 240 340 40 M0
mvn‘m(mvmmmﬂwumh-ﬁmw 0021 0019 0.018 0.020 0.025 0023 002
Particutste inciuding the effect of S02 oxidation snd SCR catatysts [inchsdes ZNHASO4|)
Porticutstes, b {tront halt Gatch only) 0e 442 4539 424 313 %3 ©6
Particulptes, MBLy (inc. duct burme fusi)frond hef catch only) 0.0254 00243 00237 00250 0278 002858 00759
> v (frol and beck half catch) 25 621 07 603 552 571 584
| Purticulates, /MBtu finet. duct burner fusi){fion snd beck hall caich) 0.0% 0034 0033 00% 0041 0039 0037
P10, I (tronk b caich ondy) w8 Y 450 415 35 34 397
PM1D, I/MER (incl. duct burmer tuel){front halt caich onty) 0.025 0024 0023 0075 o7 0025 0025
P10, tbvh (ront end back hetf caich) 510 604 620 588 535 554 5.7
P10, 1R (incl. duct burrer fuel)(from end beck hafl catch) 0035 [ 0032 0005 0040 0008 0008
NOTE: 802 to 803 conversion rate {assused). w% 8.0%| [ 8.0%) 5 0% 2.0% 8 %) [X)
303 conversion rate [a3sumed) to smmonium suttates [2INNASO4)] 20.0% 200% 200% 200% S00% 20.0% 200%
Romaining SO7 in Exvaust Gas, /h 3.1 un 100 80 8809 .75 7687 3145
Amount of 502 converted Io SO3 742 224 875 768 sor 668 708
Maxiermm Extroust Gus ammonium sulfate [2(NHASO4)]. Ib 2378 26.41 2808 2458 19.48 2143 271
Maximum H2S04 (assurmng 100% conversion from SO3 to HZSO). b 1138 1261 1239 1173 929 0.3 10.64
‘Stack Extt F 2 268 265 274 259 255| 25
Stack Dismeter. ! (3tmated) 19 19) Ty 19 39) 19 19
Stack Fiow ivh 3,365,000 3,683,000 3914000 3644950 2,693,000 2,827,000 2,925,000
Stack Flow, sctm 756,564 823,151 872872 776,262 604,57 631,835 652,763
Stack Fiow, sctm 1086144 1.149.09 1.217.254 1.095 434 896,575 560,831 506,950
Stack Ext Velocity. Vs 2.7 o158 716 6ae 492 51.1 528
Selective Cataiytic Reduction (SCR}
NOx Remewod, v as NOZ 197.4 2191 e 2033 181.7 178.0 1885
NO» patcent 58.1%] 66.1%| 66.1% 56.1% 66 1%| 861% 58.1%
NH3 Skip. b 25 250 265 232 184 203 215
Total NHD comsumption. kv (1:1 stoichiometric raio, incl. sfip) 956 1061 1126 587 82 2.1 913
Adjusted Stack Dismeter (1) estimated 1m0 180 18.0 180 180 180 180 |
Stack Ext Vetooty, fUs 69.8 753 79.7 71.7 548 583 ses]

Notes:
1. The emission ewtimsies shown m the fable above are Der stack.
2. The combuston ger isbusedon e astimata
provided by JEA.
3 The " eatimate may margin s indicatod o the table.
w o . the margen appiiad 10 e CTG smissions only effects the amount of

omissions removed, b nol e Lack emiszion.

4. UHC calculations do nol inchde the effects of sy caiislion in the CO cataived. 1l was assumad tal the VOCAHC raiio
n 20% tor etural g fring, andt 50% for diatiiate ol finng.

5 R 23sumed that the iront and back hall cxtch of CTG particutate emesions is. hics the emourt of ot helf caich
only.

6. Ouct Bumer evnimainers are Black 8 Vewich sstimales basod on typical vendas data.

7. B wos assumed that . o3 ws front hell The on tha 100% 503 is
CONVEried 10 BMMOoNKIM LAlIES rEKults in “WOrS! Cass” particulale eMisaxns.

8. The maximum amount of smmonium sullias and saulluric acid shown in Ihe Lable can ROt 0cCur in parefiel &) the same
time.

Praperer: UZ Fiepeth: c.\_projects\es duch fring shudy\mh_0R2T006S risjcalculetions.  Reviewer: UZ



Praperar's Intiah: UZ
107600 Project number 99282.0040
Case Number ) 2] 23
CTG Porformence Relerence
CTG Model T241FA T241FA T241FA|
Diusr/NCr Ermizaion Rate oL oLz D42
€16 Fual Type Dixt. O Dis. O Diat. il
CTG tosd 0% 50% 0%,
Ambiem Temperature, F [ ) 20
HRSG Firing Unfired Unfired| Unfired|
STG Outpest with o Comburstion Turtine Ganerstors in operation, KW 128,150 139,500 142,360
Ambient [ 95.0] 59.0] 200
Ambient T c 50 150 (6.0
Ambiont Retative Humidity, % soo] 60.0] 00|
Presaure, pais 14,650 14.8%0 14.690
ic Prossure, bar(s) 1013 1013 1013
c16 Iniet Dry Bulb F 95 0] 8.0} 200
cie Inlat c 350 150 )|
CTG Compr. intet Relative Humidity, % 60.1 £0.2) 60|
CTG inled Alt oning Included? No No Nol
Iniet Loss, in. H20 35 3s 3s
Iniot Loss, mm. H20 289 839 889
Exhoust Lots, in. H20 150 150 150
Exhaus! Lows, men. K20 3810 3810 2810
CTG Lowd Leved (parcont of Base Lowd) Sow| So%| 50%
Gross CTG Output, kW 79,000 83,790 $5.120
Gross CTG Hewm Rats, BrukWh (LHV) 13450 12950 12.850
Grons CTG Hest Rule. KMCWh (LHY) 14,181 13.663 13,557
Gross CTG Heat Rate, k4/kWh (HHV) 14324 13792 12625
Gross CTG Hewt Rate. K.VKWh (HHV) 15113 14551 14,438
CTG Hest input, MBIwh (LHV) 1.063.0 1,628 12223
CTG Heai Inpxt, Gu (LHV) 11215 12268 12896
CTG Heal Input. MBiuh (HHV) 1.132.1 12384 13018
CTG Hest Inpast. G (HHV) 11944 1,066 13734
CTG Water injaction Flow, ivh 46070 61,870 €.710
CTG Water Injoction Flow, kgh 20,897 26,109 31,168
CTG Stewn injaction Fiow, Ibh [ ° )
CTG Stesm Injection Flow, kph o [ o
Injaction Fhuid/Fuet Ratio 20 (2] 00
€TG Exhaus! Flow, Ivh 2,318,000 2,408,000 2,439,000
CTG Extaust Flow, ky/h 1,053,427 1,091,343 1,106,312
CTG Exhaust F 1.207 1207 1207
CTG Exhaus! c 6528 6528 8528
CTG Exhpust Enthalpy, Bl 300.97 08.44 318.00
CTG Exhaust Enthlpy. kit N7.54 2542 33559
CTG Extwust Enthatpy Reterence F [ 59 0
CTG Exhaus! Enthalpy Reference c 350 150 ©.0]
CTG Exhausl Howl. MBluwh 8976 7421 1756
CTG Extaust Heat, G 7.1 7830 8183
CTG Exhaust Heat/CTG Output, KWAW 258.7% 242.2%) 2390%
Total CTG Fuel Flow, it 57300] 62680 &s8%0]
CTG Fuel 3 & 50 60
CTG Fuel LHV, Brulp 18,550 18,550 18550
CTG Fuel LHV, kiflb 43,147 43,147 43147
CTG Fuel HHV. Biuy 19,756 19,756 19.756
CTG Fuel HHV. kb 45952 45952 45952
HMVLHY Ratio 1.0650 10850 10650
CTG Fuel Composition (Uhimate Analyeis by Weight)
A 000% a.00% 0.00%|
c 85.58% 85.59% 25 59%|
H2 1435% 14.35% 14.35%
N2 002%| 002% 002%
o2 0.00%| 0.00% 0.00%
s 0.05000% 0.05000% 0.05000% |
Totad 100.0% 100 0%| 100 0%
Fuel Sultur Coment (greine/100 standard cub teat) | [ra




Properers tndiala: UZ

1026700 numbes 99262.0040)
Cuse bambes 7 2 n
CTG Performunce Reference GE. GELIEA-adjirsted GENEA-adjusted)
CTG Modet T241FA| 7241FA] T241FA|
DviuerNOx Emizsion Rute ouve| DUN42| DLN/42
CTG Fuel Type Oisz. 04 Oat. O3 Oizt. 0
€TG Load S0%| Som, 50%
Ambient Tamperstirs. F 95| 3| 20}
HRSG Fuing Urdirac Unéicad Unfired|
STG Output with twa Cameastion Turbine Ganaratars in oparation, KW 128,150 129,53 141,260
Combustion Turbine Exhaust Emissions
CTG Extaunt Anaiysia Bavis - Wet)
A 0.89% 2.91%| 2.91%]
coz 4.98% 5.21% 5.47%|
Ho 11.23% 10.26%| 10.11%)
N2 71.21% T208% 72.20%)
oz 11.69% 11.48% 11.23%)
soz 00109% ©.00115% 000120%
Total 100.0%| 100.0% 100.0%)
NOx. ppmvd @15% 02 20 4200 42.00
NOx. ppomd (3 15% O2 4200 42,00
NOx_pprrmed s1.48 856
NOw, (wat - unconecied exheust 5158 5354
NOx Massfiow Added to Match CTG Manufacturer's NOX Emizalons Estimate 1.00 1.00
Inctuded in NOz Emissions below 5% 5%
NOx, Ib/ o8 NO2 21204 22284
NOx, ibMBtu (LHV) 0.18 018
NOx. VMBI (HHV) 0.17 017
NOx, 3 NO? (dry. 15% §1.01 9097 9095
NOx, s NO2 (dry, 15% 91.01 9097 9095
NOz. tyNm3 s NOZ (dry) 11888 124,48 12899
NOx, m/Nm3 es NO? fwet fow) 10551 12168 11596
NOx, 784 7840 7838
NOx, mpMA (HHV) 73.85 7361 T3.60
CO, pprmvd @ 15% 02 21.51 210 1833
€O, ppmvd @ 15% 02 2757 2159 1833
0. pprmd 2600 30,00 2800
[=R - uncomacted extwust 31.96 2692 2337
CO Massflow Added to Match CTG Manufacturer's CO Emissions Estimate 0.00 0.00 0.00
Additional Percent Margin included in CO Emissions beiow 5% S%| 5%
CO. tvh 77.03 67.08 58.96
€O, MRy LHY) 007 008 005
CO. vmen 007 005 005
CO, mgyNm3 (wet 994 3533 3067
€O, mpMNms3 (o 225 937 .12
CO, myNm3 (dry. 15% O2) .18 2878 24.08
TO. myNm3 (dry. 15% O2 26.18 878 2408
CO. mpMJ ALHY) .18 2480 20.74
| __co. momu prrev) 2928 2329 19.47
NOTE: 302 estimate does not Inciude the ffects of $O2 oxidation
SO, ppvd € 15% O2 fwith a0 SO2 oidation) 940 940 940
SO2, porwd @ 15% O2 (with no SO2 oxidation) 9.40 940 940
502, pproed futh o S2 cxidation) wn 1288 133
502, 0 SO aridation}{wet - unconecied sxhsus! gus) 10.90 1154 1198
502 Massfiow Added to Match CTG Manufactuer's CO Emissions Estimate 0.00 0.00
Additional Percent Maigin included In 302 Emizsions belew. 5% 5%
SO2. Wb {with o SO2 axidaton) 60.11 .12
SO2, MBI (LHV) {with 0 SO aidation) 0.0585 00565
SO, hMeR (with o SO2 oidation) 00531 0.0531
SO2, mg/Nm3 twet - uncortecied exhaus! flow) {vwih no SO2 axidation) 2.70 3598
| 502 mpMNm3 (dry. 15% ©2) (with no SO2 cuidetion) 2821 2821
502, mpyNm3 (dry, 15% O2) (with no SO2 cxidation) 2821 n21
$O2. mg/Nm3 {dry) (wath no SO2 oxidation) 36.84 4001
502, mg/MJ (LHV) (with no SO2 oxdation) 2431 243
502 0 SOZ oxdation) 28 28




Preperers iniha: L2
1072600 fumber 59762.0040
Came Number 2 k-] n)|
TG Pertormance Relerence GELEAsdiussed] GE/EA-adiusied| GE/JEA-edjuated]
CTG Model T241FA T241FA| T241FA|
DiiuertNOx Emizalon Rale oLz oL LNz
CTG Fusl Typs Dist. O Dist. 04 Dis1. O
€TG Load son| 0% 50%|
Armbient Tempersure, F 8 = )
HRSG Fuing Unfirad Unfired| Unfred
STG Output with o Cominaation Turbins Genarsion in operation, kW 123,150 139,530 141,360
Combustion Turbine Exhaust Emixyions - continued
UNC, ppemvd @ 15% OZ 604 570 549
UHC. ppmvd @ 15% O2 804 570 549
UHC, ppmvd 789 7.0 7.79
U, - uncorrected exhaust 7.0 7.00 7.00
UHC Massfiow Added to Match CTG Manufacturer's CO Emissions Estimate 0.00 0.00 000
Additional Percent Margin included In UNC Emiasions Below %) 5% 5%|
UHC, I/ e CHe 287 999 1011
UHC, I/MBRu o3 CH4 (LHV) 0.0091 00086 0.0083
UHC, hMBty a3 CH4 (HHY) 00085 0008t 0.0078
UHC, o CHe 15% 454 429 413
uHC, #s CH (dry, 15% OZ, 454 a2 413
UHC. mg/Nm3 sx CH4 (&) rs soa 585
UHC, mg/Nm3 as CHa (wet - fowy 52 526 528
UHC, mgAL) 2s CHA (LHV) o 369 356
UHC, /MU os CHA (HHV) aer 347 3
voc. o UHC 50.0% 50.0%| 50.0%
VOC, ppmvd € 15% O2 a0 29 27
VOC, ppmwdt @ 15% O2 30 29 27
VOC, ppmvd. 294 290 aeg
VIOC. pprmvy (wet - uncorrected exhausi flow) 350 350 350
VOC Massfiow Added to Match CTG Manufacturer's VOC Emissions Estimate 000 0.00 om
Addhional Pescent Margin included in VOC Emisalons below %) 59| 5%
VOC, i s Cii4 s 499 506
VOC, /MBI 23 CHA (LHV) 0.0045 0.0043 0.0041
VOC MBIt ss CHé (V) 00043 50040 00039
VOC, mg/Nm3 ss CHa (dry, 15% O2) 227 2.14 206
VoG, 28 CHA ary. 15% 227 214 206
VOC. mg/Nm3 s3 CH4 (dry) 296 29 2%
VOC, mg/Nm3 s CH4 twel - fow) 28 26 26
VOC, mgMJ as CH4 (LHV) 1.96 185 17
VOC, mp/MJ os CHA (H1) 184 173 167
Percent imcluded in Particulstes Emizsions beiow 5%| 5% 5%)
1o (Iront hatt catoh onky) 17.85 17.88 17.85
W (trort and back hall cateh) 3570 3570 3570
Purticulates. IVMBtu (LHV) (iront half caich only) 00168 00154 00146
k MBt (HHV) (front half catch onty) 00158 00144 00137
Purticulates, mg/Nen3 {dry IS‘E(IMMMM) B8.38 166 129
Particutates. myNmd (dry, 15% O2) (front helf catch only) 838 7.85 729
Purticutates. 3 (dry) (fromt hat catch onty) 1084 1048 1033
Particutaies, myNm3 (wet flow) (tront hait catch ony) 911 2.40 929
Porticutatos. moMJ (LHV) (iront hetf catch onty) 1.2 660 628
Particulales, mgMJ (HMV) (iront helf catch onty) 878 820 59
Percent Margin included In PM1D Esnizsions below o) o o%|
PM10, v {fromt half cetch only) 17.00 17.00 17.00
P10, fivh {front and back hall catch) 400 34.00 3400
{front and beck hal catch) 003 003 om
(fron wnd beck half catch) om 0.03 003
PM10, yNm3 (dry, '“OZ {from snd bock hatf catch) 1596 14.59 13.88
Pwio, , 15% O2) (romt snd beck hall catch) 15.96 14.59 1388
PM10, mg/Nm3 (dry) {iront end back hal catch) 084 19.96 19,60
PMI0, mg/Nm3 (wet - axhaust flow) {from end beck half catch) 18.50 13 17.69
P10, (front and back half catch) 13.75 1257 11,96
P10, mgMJ (HHV) (fromt and bech half catch) 1291 11.80 123
CTG Wel (Total) Exhansst Gas Anstysr
Molecutar Wi, fovmol 2026 28.40 24
Molecular W, eg/mol 1202 1288 1290
Ges Constaes, fibiibm R 54 667 54.404 sa:1
Specific Volume, Vb 41.5¢ 41.34 4128
Spocific Volume, m g 259] 258 28]
Exhaust Gas Flow. ectm 1,604 829 1,657,734 1.678.032
Specific Voluma, scilb 1342 1338 "1™
Extraust Gas Fiow, scim 518,459 $35.736 se2271
Specific Volume. Nm/kg 0.7920 0.7891 0.7380
Exhayst Ges Flow, NmVs 231.58 2389.27 242,18




Proparer's initials:; UZ

107600 Project number $9262.0040 |
Cave Humoer 2 2 |
CTG Patormance Reference G e, ST —
TG Mol T241F4) T241FA T247FA
DitoerNOx Emiation Rate oLz oz DLN2
TG Fuel Trpe Obs. O D 0¥ Ok, v
CTG Load 50%| S0%) 50%|
Armtiers Tempersturs, F o5 53 2]
WRSG Firing Unfired, Untirad Unfired|
STG Ovtpat with in opersdon, k¥ 120,150 19.5%0 141360
Ovuct Bumes Emiasions
Duct Burmer Hewt inpus, MBnuh (LHV) (margin mncluded) 00 00 o0
Duct Burmer Heml inpu, G (LHV) P 00 00 0o
Duct Burner Hest nput, MBI (HHV) o0 06 o0
Duct Burner Hoat Input, G (HAV) o0 00 oo
Tolal Duct Burner Fus! Flow, Ibh o ° )
Ouet Burmer Fust LHV, Brutb 18,550 18550 18,550
Dot Burmer Fust HHV, kitg a7 QT @7
Duct Burmas Fusl HHV, Bl 19,756 19758 19,756
Duct Bumer Fust HV, kit ©552 45957 5952

| Dt Gurme Fus Composiuon (Utimate Ansbyes by Weight)
~ 0.00%) o
c 85.59%| 65.50%|
2 14.35% 14.35%

N 0.02%) oo
oz 0.00% oo0%,
s 0.05000% 0.05000%|
Totsl 100.0%| 100 %) 100 0%
Fuel Suttur Corter m 100 standsed cubic leel) (NVA [NIA LZy
Duct Bumer NOx, BB (HHV) 0080 cose 5.0%
Duct Burner NOx, kghkd (HHV) 0034 [ [T
Duct Burmer CO, MBI (V) 0.100 0100 0100
Duct Burner CO, k) (1) 000 003 006
Duct Burmer UHC (s ChHa), IoBiu (Hv) 0080 co% 0060
Duct Burner UHC, kgt (HHV) o026 ouze o026
Duct Bumer VOG (s CHA), IXMBw () oa4 oaze 0024
Ducl Bumer VOC (mx CH4), kg/kd (HHV) 0010 0010 0.010
Duct Burmer Particutate, IvMBH (HHV) (fror e catch onky 0010 -0010 0010
Duct Burmer Particutate, kg (HHV) (tront ¥ catch orty) 0004 0004 0.004
Duct Bumer Particutste, ibMBty (HHV) (front and beck hwif catch) 0.020 0.020 0.020
Duct Bumer Particutate, kg/d (4HV) (front and beck hall catch) 0009 0008 0.009
Duct Burmer PM30, BYMBI (HHV) (fror bl casch ordy) 0.008 0008 o008
Duct Burner PM10, kg ha catch onky) 00 oo oo
Duct Burmer PAM3D, IVMBS (HHV) {from and beck hall caich) 0016 0016 0018
Ouct Burner PMO, ki) (HV) (lrom and back hall catch), 0,007 0007 o007
Total SOZ, ivh from Duct Bumer 0.000 0.000 0,000 |
Total SOZ. kg from Duct Burner 2000 0,000 0000
06 NOx, vm 000 0.00 0.0
08 NOx, kph 000 00 000
0B.CO, B 000 0.00 000
06 O, kgh 0.00 000 000
0B UNC {ss CHA), o 000 0.00 0.00
DB UG (v CHe), ki o0 o0 000
DB VOC (s CH4) tvh 0.00 0.00 000
00 VO (s GHa), kg 000 000 000
8 Parficutats, i front raf catch onty) o0 000 000
0B Particutate, kg/M (rom hatt catch onty 000 om0 000
08 Particulate Svh (front and beck ha¥ caich) o oo 0%
06 Particulsts, ky (Trom snd back half caich) oo0 0.00 0.00
08 PAMIO, B (frort el caich omiy) o0 000 0w
DB PO, kph (fromt hat catch onty) 000 000 0.00
OB PM10, itV {tront ) 000 0.00 000
D8 PMIG, ki (iront snd beca hat catcn) ) Y 0.00




SO2, 1By (HHV) (inci. duct burner fusf)

102600 number 89762.0040)
2| 2| )
GE/EA-sdjusied GELEA-sdjusted G i
T241F A T201FA} 7241FA]
oLV oLz DuNa2]
Disa. Ol Dist. OW) Diat. O
so% so%| so%|
E 59| 0|
Urefired Unfired) Unfirsd|
STG Output wath hwo Combustion Turbine Generators in opamation, KW 128,150 1395% 141,360
Hext Recovery Stasm Genersior Stack Emiasions
" Stwck Exhaust Anahysis (Volume Beare - Wat)
L 0.89%) 091% 091%|
coz 4.96%) s.27%| S4m%
H20 11.23%| 10.26%| 10.11%)
N2 71.21%| 72.08%] 2.28%
o 1t.69%| 11.48%) uz:]
02 ©.00109%| 000115%) ©.00120%|
Total 100 0%| 100.0%| 100.0%)
Stack Emisaions
NOs, ppmvd @15% D2 wio SCR 4200 20 4200
NOx, pprwa) uses defined oxygen wio SCR oAl sua) |
NO, wio SCR| 5485 57.46 5956
NOx, pprvw wio SCR 4869 5156 5354
NOx, itvh w5 NO?2 wio SCR 19392 21204 228
NOx, ItvWBty (LHV] 3 NO2 {incd. duct burmer fusl) wio SCR 018 0.8 018
NO, tMBTu (HMV) 38 NOZ (incl. duct burnes fuel) wio SCR 017 017 017
NO», kyh a3 NOZ 8796 96.18
NOu. mg/Nm3 g3 NO2 (uncomectad exhaust flow) wo SCR 10551
NOx, mg) (V) (inchuding duct burmer fuel) wio SCR pX5]
NOx, eng/¥WJ (HHV) (inchuding duct burner fuel) who SCR 65 s
O, Q5% 02w SCR 15,00 1500 15,00
NCx, porva@ usas defined cxygen w' SCR A oAl Al
NOw, pprmwd w SCR 19.59 2052 2127
NOx, ppw w SCR 1.9 ez 19.12
NOx_vh as NOZ w/ SCR 6562 71.78 7548
NOx, IMBtu (LHV} s NOZ (inci. duct burmes fus) w SCR 0.08 006 0.08
NO=. R¥MBt (HFV) =5 NOZ (incd. duct bumes fusl) w SCR 0.06 006 008
O, iyt we NO2 7278 n% nn
O3 mg/Nm3 ws NOZ (uncottected sxtwust flow) w SCR 25.70 3781 3926
NG, mgyMJ (LHV) (i et bumes fuel} w SCR 2654 2654 254
NOx, mg/MJ (HHV) (inchuing duct bumes fusl) w SCR 2492 2492 2492
SCR NHQ ofip, pprred @15% O2 9.00 900 900
SCR NH3 slip, ibh 14.58 1594 18.76
CO, pprrvd @ 15% O2 wia Catabyst 2757 219 [TE)
€O, pprrrvt @ user defined O wio Catal ) s s
CO, pprm wio Catatyst 36.00 300 26.00
€O, pprivew vwo Catatyst 31.96 2692 2337
CO. o wio Catatyst 77.00 6108 5896
CO, VMBI (LHV) {incl. duct bumes fuel) wio SCR 0.07 006 005
CO. IMBH (HHV) (incl. duct bumes tuel) vio SCR 007 005 005
CO Reduction % wi Catatyst o%| o%| o%|
€O, ppmva @ 15% O2 wi Catatyat 2757 21.93 1833
O, pprivd @ user definad O2 v Catays! SNUA| aval SNVA|
€O, ppwd w! Catslyst 3600 %00 26.00
€O, pprmws w Catalyet 3198 2692 237
CO, o w Catalyst 342 S8 56.15
CO. IWMBN (LHV) (incl. duc burnes fusl) w SCR 0069 0055 0045
O, MBI (HHV) (inct. duct bumer fuel) w SCR 0085 0.052 0043
502, pomwa 15% Q2 {weth no SO ridmtion) 940 4 24
S0O2, ppmvd st usar definad 02 (with no SO2 oxidation) Al N BNA
502, pprvd (with 10 SO cuidation) 1221 1286 [
so2, {with po SO2 oxidation) 1090 1154 11.98
SO2. 1M (with oo SO2 oxidahon) 60.11 6575 69.12
502, 1MBiu (LHV) (incl. duct burmer fue) 0.0585 00565 00565
0.0531 00531 00531




Praparers Initialy; UZ

1. The emizsions extimates Lhown u1 e rable 3bOwe 3re Der Siack,

2. The combustion hurbine GRAerstol parionmancs snd SMIssons is bused on & General Electric parormancs swlimole
Provded by JEA

3 abine ey jin s indicated in the table.

Whers cataiyste e78 involved 10 reduce emizsiona, the margin applied ko the CTG smissions. anly aflects Lhe emounl of
missions, ramoved, bt not the tiack smissions.

4. UMC calculations do nol inchude e effects of any cuidabon i L GO Cataiys!. 8 was s33umed thel the VOC/UHC ratio
78 20% for natural gas firing, and SO for gruiiate oil iring.

5.1 wos sssumed thel the tromt and back half catch of CTG particutate smisaions it eace e smoun of front hall cateh
anky

6. Duct Bumer emizsions e Biack & Veaich sxtimates basad on ypecal vendor data.

7.2 was sasumed thal ammonkum sullate s mesauted s from Kot perticutales. The peaumption that 100% SO i
cammiad I AMMOoNANM JuSzies Tty in wors! cate” smianons.

. The maximum smounl of emmonam sdtatas nd eulfwic acil thown in the tebla Can Aot Berax in parxliel o the seme
ume.

102600 umbey 99762.0040
Conn Nurmber 2 2|
CTG Partormance Relerence GENEA-adjusied GELEA-adjted 12
CTG Mol T241FA| 7241FA| T241F A
Dikuent/NOR Emizzion Rite ouve LT DL
CTG Fusl Type Dist, O Oht. O Dist. 0¥
CTG Load 50% 50% 50%)
Ambiont Temperature, F [ E |
HRSG Firing Undired Unfred| Urdiced
STG Output with ¢ W 128,150 139.530 141,360
Heat Recovery Steam Genecstor Stack Emiasions - continued
NOTE: UNC caiculations do NOT Inciude the effect of any oxkiation In the CO catatyst.
UHC, pprmvd @ 15% 02 604 570 54
UHC, ppwd () user defined 02 oA oAl Al
UMC, pprmed 789 780 179
UNC, pprvws 7.00 7.00 700
UHC, livh as CH4 967 999 10.11
UHC, BvMEY (LHV) (inct. duct bumet s 0009 0009 0.008
UHC, 1Bt (HHV) (. duct burmes foe) 0.009 0.008 0.008
VOC, pprmvd @ 15% O2 wia 0 285 275
VOC, ppmvd € usar deflined 02 wio CO catalyst oA Al vl
VOC, ppmed wio 394 390 EYT
VOC, porrvw wio Catalys) as0 350 350
VOC, tvh as CH4 wio Catalyst Py 499 5.06
VO, tbMmBr incl. duct bumer fuel) wo CO catalyas 0.0045 0.0043 0.0041
VOC, IvMBIu (HHV) (incl. duct burner fueh) wio CO catalyst 0.0043 0.0060 00038
VOC Reduction % wi Catatyst on o%| 0%
VOC, ppmmvd @ 15% O2 w Catabysi EY=) 288 275
VOC, pprmvd () user defined O2 w/ Calatyst L) FNVA| M
VOC, pprvvd w Calatyst 394 380 389
VOC, ppmvw w/ Catalyst 350 350 350
VOC. ibvh ms CHé w Catalyst 481 Al 482
VOC., IMBR (LIV) (inci. duct burmer fuel) w CO catalyst 0.0043 0.0041 0.0009
VOC, IbMBtu (HHV) (incl. duct burmes fos)) w CO catelyst 0.0041 0.0038 0.0037
Particutate without the effect of S0 axidation #nd SCR Catalysts
Purticulutes, i (ront helf cetch onty) 179 19 119
Particutates. VMBI (incl. duct burhey fuel) (Iron hall catch onfy) 00168 00154 0.0148
Panticulates, Ry (front and back ha¥l catch) 387 87 387
Paticulates, INMBN (incl. duct bumer fusi) (irort end bock hall caich) o034 00 0029
PM1O, HM front el catch onty) 170 e 1.0
PM10, /MBIty (incl. duct burner fusf) front el catch only) 0018 o018 0014
P10, itvh (front and beck hall catch) 340 M0 340
P10, IvMERU (incl. duct bumes fual et beck hatf caich) 0.002 0029 0028
Particutate including the effect of 507 oxidation and SCR catalysts |inchudes 2(NHASOL)|
Pasticutates, Rvh (frond hail csich onk) 03 347 358
Pasticulates, /MBSty (incl. duct bumes fuef)(iront hatl caich only) 00313 o025 0.0201
Particulates, I (ror and back ha! catch) 511 526 534
Particulates, RWBtu (Fncl. duct burmes fuef)(tront and beck hef catch) 0.048 0045 0044
P10, i {trond half catch only) 324 39 T
PM10, MBIt {incl. duct burmer {tront halt catch only) 0.030 o029 0.028
PM10, ib/h (fromt end back hall caich) 494 508 $1.7
P10, TyMBtu (incl. duct tasmes huef)(iront and back hatf catch) 0048 006 0042
NOTE: 802 to S03 conversion rate {zssumed), wi% 8.0%) 8.0%| 8.0%|
$03 conversion rate (sxsumed) to smmonium uitates [ANH4SON] 90.0%| 90.0%) 90.0%)
Rerraining SO in Extauet Gus, v 55.30 6049 )
Amoun of SO2 converted to SO3 ™ 528 553
Meximum Exhauss i sltate [2(NFHSOS)). o 15.42 1686 1
Maximum H2S04 (axsuming 100% conversion érom SO3 1o HZSO4). Inhr 738 805 847
Stack Exit F 252 250) 250
Stack Dismeter, f {sstimeted) 19 E' 19
Stack Flow, ibh 2,318,000 2,406,000 2,439,000
Stack Flow, scfm 518,450 535.736 542271
Stack Flow, acim 710,081 731,825 741,456
Stack Exit Velockty. Vs a7 a0 as
Setective Catatytic Reduction (SCR)
NOx Removed, itvh as NOZ 1283 1403 1474
NOx Removed. percent 66.2%| &8.1% £6.1%)
NH3 Stip, tvh 145 159 168
Total NH3 . b (1:1 stoichiometric rio, incl 62.1 679 713
Adjusied Stack Dismeter (%) estimsted 180 180 o
Stack Exit Veoclty Rfs @5 a1s 26
[Notes:

Preparer: UZ Filepath: c\_projectses duct fring shudyifexh_082T00rS. sajcwtcutzions  Reviewer: UZ



Attachment 2
Potential-To-Emit (PTE) and Enveloped Spreadsheet



POTENTIAL TO EMIT EMISSION ESTIMATES FOR CRITERIA EMISSIONS

Criteria Emissions from Natural Gas Combustion Per Turbine

Hours of Total
Max Ib/h | operation Emission

Pollutant @>59F (hlyr) (tpy)
NO, 23.62 8472.0 100.05
CcO 52.58 8472.0 222.73
PM/PM,,q 19.80 8472.0 83.87
S0, 1.16 8472.0 4.91
vOC 3.49 8472.0 14.78
H2S04 0.18 8472.0 0.76

Criteria Emissions from Fuel Oil Combustion Per Turbine

Hours of Total
Max Ib/h | operation Emission

Pollutant @59f (hlyr) (tpy)
NO, 112.41 288 16.19
CO 67.86 288 9.77
PM/PM,, 62.10 288 8.94
SO, 102.97 288 14.83
VOC 7.68 288 1.11
H2S04 12.61 288 1.82
LEAD 2.72E-03 288 3.91E-03

- Combined Natural Gas and Fuel Oil for two turbines

Total
Total No of Emission

Pollutant (tpy) turbines (tpy)

NO, 116.24 2 232.48

CO 232.50 2 465.00

PM/PM,o 92.82 2 185.63

SO, 19.74 2 39.48

VOC 15.89 2 31.78
H2S04 2.58 2 5.16
LEAD 3.91E-03 2 0.01




Brandy B h Hazardous Air Pollutants (HAP)

CC Combustion Turbines®-Natural Gas CC Combustion Turbines™-Fuel Oil Duct Burner® |
Emission Factor Emission rate Emission Factor Emisslon rate Emission Factor| Emi ) rate

Pollutant Ib/MMBtu tons/yr)® (b/MMBtu tonslyr)® (lb/10' scf) tonsiyr)®
1,3 Butadiene 4.30E-07 3.25E-03 1.60E-05 4.47E-03
lAcetaldehyde 4.00E-05 3.03E-01
|Acrolein 6.40E-06 4.84E-02
lArsenic 2.00E-04 1.90E-05
Benzene 1.20E-05 9.08E-02 5.50E-05 1.54E-02 2.10E-03 2.00E-04
Beryllium 1.20E-05 1.14E-06
Cadmium 1.10E-03 1.05E-04
Chromium 1.40E-03 1.33E-04
Cobalt 8.40E-05 7.99E-06
Dichlorobenzene 1.20E-03 1.14E-04
Ethylbenzene 3.20E-05 2.42E-01
Formaldehyde™® 8.42E-05 6.37E-01 2.80E-04 7.82E-02 7.50E-02 7.13E-03
Hexane 1.80E+00 1.71E-01
Manganese 3.80€E-04 3.61E-05
Mercury 2.60€-04 2.47EQ5
Naphthaiene 1.30E-06 9.83E-03 3.50E-05 9.77E-03 6.10E-04 5.80E-05
Nickel 2.10E-03 2.00E-04°
Propylene Oxide 2.90E-05 2.19E-01
Selenium 2.40E-05 2.2BE-06
Toluene 1.30E-04 9.83E-01 3.40E-03 3.23E-04
Xylenes 6.40E-05 4.84E-01

(a)The highest HHV was used from 59 degree Natural Gas and Fuel Qil turbine data

and 288 hours per year, respectively.
(b)The highest HHV was used from 59 degree Natural Gas turbine data (22.9 MBtu/hr).

(c)AP-42 Emission Factor Table 3.1-3 for Natural Gas and Table 3.1-4 for Fuel Qil.

(d)AP-42 Emission Factor Table 1.4-3 and Table 1.4-4.
(e)AP-42 database for combustion turbine only.

1785.3 MBtu/hr, 1939.3 MBtu/hr, respecitvely). The limit of operation for Naturat Gas and Fuel Oil are 8472

Natural Gas™ Fuel Ol Per Turbine Total®
Emission rate Emission rate E rate Emission rate
Pollutant tons/yr tons/yr| tons/yr|
1,3 Butadiene 4.47E-03 7.72E-03 1.54E-02
|Acetaldehyde 3.03E-01 6.05E-01
|Acrolein 4.84E-02 9.68E-02
lArsenic 1.90E-05 3.80E-05
Benzene 1.54E-02 1.06E-01 2.13E-01
Beryllium 1.14E-06 2.28E-06
Cadmium 1.05E-04 2.09E-04
(Chromium 1.33E-04 2.66E-04
Cobalt 7.99E-06 1.60E-05
Dichlorobenzene 1.14E-04 2.28E-04
Ethylbenzene 2.42E-01 4.84E-01
Formaldehyde 7.82E-02 7.22E-01 1.44E+00
Hexane 1.71E-01 3.42E-01
Manganese 3.61E-05 7.23E-05
Mercury 2.47E-05 4.95E-05
Naphthalene 9.77E-03 1.97E-02 3.93E-02
Nickel 2.00E-04 3.99E-04
Propylene Oxide 2.19E-01 4.39E-01
Selenium 2.28E-06 4.56E-06
Toluene 9.83E-01 1.97E+00
Xylenes 4.84E-01 9.68E-01
Total HAP Emissions 6.61

(f)Natural gas combustion turbine and duct bumer combined.
(g)Total Facility has 2 combined cycle combustion turbines.

Brandy Branch



JEA - Brandy Branch Combined Cycle Facility - Florida

GE7FA
Load 100 percent

Case Name = Casel Case2  Case3 Case4 Case5 Case6  Case7

Ambient Temp (F) 95 95 95 95 59 59 20
Evap Cooler X X
Duct Firing (k) X X X
. ExitTemp (F) 205 208 209 207 206 204 208
Exit Velocity (ft/s) 61.4 61.5 63.3 63.1 66.2 66.1 711

Emissions (Ib/h)
NO, 2223 21.12 21.82 2279 23.32 23.62 24.95
co 54.05 4553 46.47 53.90 50.29 5258 54.26
PM/PM,q 20.60 19.30 19.30 20.50 19.30 19.70 19.30
S0, 1.09 1.03 1.07 1.1 114 1.16 1.22
vOoC 477 273 2.80 4.58 295 349 3.15
Load 75 percent Ref. 10/26/00 performance data.

Case Name Case8 Case10 Casel2

Ambient Temp (F) 95 59 20
Evap Cooler
Duct Firing

Exit Temp (F) 198 194 194

Exit Velocity (fUs)- 50.1 53.1 55.4

Emissions (Ib/h)
NO, 17.34 18.89 20.01
Cco 37.67 41.05 43.16
PMPM, ¢+ 1920 19.20 19.20 DN
S0, 085 0.92 0.98
vOC 226 240 251

Load 50 percent Ref. 10726/00 performance data.

Case Name Case§ Casett (Casel3

Ambient Temp (F) 95 59 20
Evap Cooler
Duct Firing

Exit Temp (F) 190 185 185

Exil Velocity (fs) 416 43.4 449
Emissions (Ib/h)

NO, 13.99 15.18 15.98

co N79 34.12 3553

PMPM,, 19.10 19.20 19.20

SO, 0.68 0.74 078

voC 1.90 1.99 206

GE7FA
Enveloped-Short Term {Load Representative)
and Stack P

Exit Temp (F) 204.00 368.71 K
Exit Velocity (fUs) 61.40 18.71 mfs
Emissions (Ib/h)

NO, 24.95 3.14 gis
[ele] 54.26 6.84 gis
PMPM,  20.60 2.60 gis
S0, 1.22 0.15 gfs
voC 4,77 0.60 gis

Exit Temp (F) 19400 363.15 K

Exit Velocity (fUs).  50.10 1527 m/s
Emissions {Ib/h)

NO, 20.01 252 gis

CO  43.16 5.44 gis

PM/PM,,  19.20 2.42 gis

S0, 0.98 0.12 gis

voC 2.51 032 gis

Exit Temp (F) 185.00 358.15 K

Exit Velocity (f's) 41.60 12,68 m/s
Emissions {Ib/h)

NO, 15.98 201 gis

CO 3553 4.48 gis

PM/PM,e  19.20 2.42 gis

SO, 0.78 0.10 gis

vOC 2.06 0.26 g/s

Determination of Representative Emission and Stack Parameters and Potential to Emit Calculator Rev 5a
Combined Cycle Operation - Natural Gas Distillate Oil
GE7FA GE7FA
INOTE Ret. 1012.6/00 performance data, NOTE Ref. 10726/00 performance data.

GE7FA
Load 100 percent

Case Name Case14 Casel5 Caself Case17

Ambient Temp (F) 95 59 20 a5
Evap Cooler X

Duct Firing (k)
Exit Temp (F) 272 265 265 274
Exit Velocity (ft/s) €69.8 75.3 797 n7

Emissions (Ib/h) .
NO, 101.23 112.41 119.37 104.53

co 61.43 67.86 7243 62.59
PM/PM,, 40.80 43.40 45.00 41.60
S0, 9273 10297 109.35 85.75
vOoC 7.05 7.68 8.14 724

Load 75 percent Ref. 10/26/00 performance data.

Case Name Case18 Case19 Case20

Ambient Temp (F) 85 59 20
Evap Cooler
Duct Firing

Exit Temp (F) 259 255 255

Exit Velocity (fs) 54.8 56.9 58.9
Emissions (Ib/h)

NO, 8281 9121 9665

CO 4921 5184 5379
PMPM,  36.50 , 3840  39.70

SO, 7585 8355  88.54

voc 564 5.89 6.09

Load 50 percent  Ref. 10/26/00 performance data.

Case Name Case2! Case22 Case23

Ambient Temp (F) 95 59 20
Evap Cooler
Duc! Firing

Exit Temp (F) 252 250 ° 250

Exit Velocity (fs) 465 479 486
Emissions {Ib/h)

NO, 6562 7178 7546

CO 7709 6708  58.96
PWPM, 3240 3390 3470
SO,  60.11 6575  69.12
vocC 4.84 4.99 5.06

GETFA
Enveloped-Short Term (Load Representative)
Emissions and Stack Parameters

Exit Temp (F) 26500 4C2.59 K
Exit Velosity (fUs) ~ 69.80  21.28 ms
Emissions (Ib/h}

NO, 11937 15.04 gis
CO 7243 9.13 ois
PM/IPM,  45.00 5.67 gis
SO, 10935 13.78 ofs
voC 8.14 1.03 g/s

Exit Temp (F) 25500 357.04 K

Exit Velocity (ft/s} 54.80 16.70 m/s
Emissions (Ib/h)

NO, 96.65 12.18 o/s

[1e] 53.79 6.78 gis

PM/PM,, 38.70 5.00 gis

SO, 88.54 11.16 gis

vOC 6.09 077 gois

Exit Temp (F) 250.00 39426 K
Exit Velocity {fs) 46.50 14.17 mis
Emissions {ib/h)

" NO, 7546 951 gis
co 7708 9.71 gis
PMIPM,, 3470 437 gfs
SO, 69.12 87 gis
vOC 5.06 064 afs




JEA - Brandy Branch Combined Cycle Facility - Florida

Determination of Representative Emission and Stack Parameters and Potential to Emit Calculator

Rev 5a
Combined Cycle Operation - Natural Gas Distillate Oil
GE7FA GET7FA
NOTE Ref. 10/26/00 performance data. NOTE Ref. 10/26/00 performance data.
GE7FA GE7FA
Load 100 percent GE7FA Load 100 percent GE7FA
Enveloped-Short Term (Load Representative) Enveloped-Short Term (Load Representative)
Case Name Case1 Case2 Case3 Case4 Case5 Caseb Case? Emissions and Stack Parameters Case Name Case14 Case15 Casel16 Case17 Emissions and Stack Parameters
Ambient Temp (F) 95 95 95 95 59 59 20 Ambient Temp (F) 95 59 20 95
Evap Cooler X X Evap Cooler X
Duct Firing (k) X X X Duct Fining (k) :
Exit Temp (F) 205 208 209 207 206 204 208 Exit Temp (F) 204.00 368.71 K Exit Temp (F) 272 265 265 274 Exit Temp (F) 265.00 40259 K
Exit Velocity (ft/s) 61.4 61.5 63.3 63.1 66.2 66.1 71.1 Exit Velocity (ft/s) 61.40 18.71 m/s Exit Velocity (ft/s) 69.8 75.3 797 71.7 Exit Velocity (ft/s) 69.80 21.28 m/s
Emissions (Ib/h) Emissions (ib/h) Emissions (Ib/h) . Emissions (lb/h)
NO, 22.23 21.12 21.82 22.79 23.32 23.62 2495 NO, 24.95 3.14 gis NO, 10123 11241 119.37 104.53 NO, 119.37 15.04 gls
co 54.05 45,53 46.47 53.90 50.29 52.58 54.26 Cco 54.26 6.84 gls CcoO 61.43 67.86 72.43 62.59 Cco 72.43 9.13 gfs
PM/PM,,  20.60 19.30 19.30 20.50 19.30 19.70 19.30 PM/PM,, 20.60 2.60 g/s PM/PM,o 40.80 43.40 45.00 41.60 PM/PM,, 45.00 567 gis
SO, 1.09 1.03 1.07 1.11 1.14 1.16 1.22 SO, 1.22 0.15 gis SO, 9273 10297 109.35 95.75 SO, 109.35 13.78 gis
vOC 477 2.73 2.80 4.58 2.95 3.49 3.15 vOC 477 0.60 g/s vOC 7.05 7.68 8.14 7.24 vOC 8.14 1.03 gfs
Load 75 percent Ref. 10/26/00 performance data. Load 75 percent  Ref. 10/26/00 performance data.
Case Name Case8 Case10 Casel2 Case Name Case18 Case19 Case20
Ambient Temp (F) - 95 59 20 Ambient Temp (F) 95 59 20
Evap Cooler Evap Cooler
Duct Firing Duct Firing
Exit Temp (F) 198 194 194 Exit Temp (F) 194.00 363.15 K Exit Temp (F) 259 255 255 Exit Temp (F) 255.00 397.04 K
Exit Velocity (ft/s) 50.1 53.1 55.4 Exit Velocity (ft/s) 50.10 15.27 m/s Exit Velocity (ft/s) 54.8 56.9 58.9 Exit Velocity (ft/s) 54.80 16.70 m/s
Emissions (Ib/h) Emissions (Ib/h) : Emissions (Ib/h) Emissions (Ib/h)
’ NOx 17.34 18.89 20.01 NO, 20.01 2.52 gis NO;,; 82.81 91.21 96.65 NOy 96.65 12.18 gis
CcoO 37.67 41.05 43.16 CcoO 43.16 5.44 gls . .CO 49.21 51.94 53.79 co 53.79 6.78 gis
PM/PM,, 19.20 19.20 19.20 PM/PM,, 19.20 2.42 gis PM/PM,o 36.50 38.40 39.70 PM/PM,, 39.70 5.00 gls
SO, 0.85 0.92 0.98 SO, 0.98 0.12 g/s ' 80, 75.85 83.55 88.54 S0, 88.54 11.16 gis
vOC 226 2.40 2.51 VOC 2.51 0.32 gfis vOC 5.64 5.89 6.09 vVOC 6.09 0.77 gls
Load 50 percent Ref. 10/26/00 performance data. L.oad 50 percent Ref. 10/26/00 performance data.
Case Name Caseg Case11 Casel3 Case Name Case21 Case22 Case23
Ambient Temp (F) 95 59 20 Ambient Temp (F) 95 59 20
Evap Cooler Evap Cooler
Duct Firing Duct Firing
Exit Temp.(F) 190 185 185 Exit Temp (F) 185.00 358.15 K Exit Temp (F) 252 250 250 Exit Temp (F) 250.00 394.26 K
Exit Velocity (ft/s) 41.6 43.4 449 Exit Velocity (ft/s) 41.60 12.68 mis Exit Velocity (ft/s) 46.5 479 48.6 ‘ Exit Velocity (ft/s) 46.50 1417 mis
Emissions (Ib/h). Emissions (Ib/h) Emissions (Ib/h) . ; Emissions (Ib/h)
NO, 13.99 15.18 15.98 NOy 15.98 2.01 gis NO, 65.62 71.78 75.46 . NO, 75.46 9.51 gis
coO 31.79 34.12 35.53 CcoO 35.53 4.48 gis CcO 77.09 67.08 58.96 ! CcoO 77.09 9.71 gis
PM/IPM,o 19.10 19.20 19.20 PM/PM,, 19.20 242 gis PM/PM,, 32.40 33.90 34.70 PM/PM,, 34.70 437 gis
80, 0.68 0.74 0.78 SO, 0.78 0.10 g/s 80, 60.11 65.75 69.12 SO, 69.12 8.71 gis
vOC 1.90 1.99 2.06 VOC 2.06 0.26 g/s vVOC 4.84 499 5.06 vOC 5.06 . 0.64 gis
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NO, BACT Clearinghouse Review List

Table 1

Permit Emission Control
Facility State Process Output limit,
Date Technology
ppmvd
Federal Cold 299 Water
Storage CA | Dec-96 |GE LM2500-M-2 MMBtu/hr 2.0 Injection,
Cogeneration SCONOx
Sutter Power Dry low
Plant CA | APR-99 |SW 501F 170 MW 2.5 NOx, SCR
La Paloma
Generating | CA |MAY-99 (DB Model GT- 1565y 25 Dry-low
24 NOx, SCR
Co.LLC
Turlock
Irrigation CA | AUG-94|GE LM5000 1141134& . 3.0 S(I:rﬁécségim
District
Sacramento
Power 1257 Water
Authority CA | AUG-9%4 Siemens V84.2 MMBtu/hr 3.0 injection,
(Campbell SCR
Soup)
Brooklyn Navy
Yad | Ny | JuN-gs |furbine, Natural |y \pyy 35 SCR
Cogeneration Gas Fired
Partners L.P.
Casco Ray Turblr}e,
Energy Co. ME | JUL-98 |Combined Cycle, {170 MW 3.5 SCR
Natural Gas
Granite Road . 460.9 SCR, Steam
Limited CA |MAY-91 |Turbine, Gas MMBtuw/hr 3.5 Injection




Table 2

CO BACT Clearinghouse Review List

Emission
. Permit Output, . . Control
Facility State Date Process MW limit Technology
ppmvd
I(\ilgvfg:rft?gn Turbines, Oxidation
g . NJ | JUN-93 |Combustion Natural | 617 | 1.8 ppmvd
Partnership, . Catalyst
Gas Fired
L.P.
Turbines, e
gecl)r:rllnzc;Energy NY | JUL-92 |[Combustion Natural | 1123 3 ppmvd %(;gﬁngtn
pany Gas Fired y
Alabama 0.057 Good
Power, Plant AL | AUG-98 |GE 7FA 170 ) Combustion
Ib/MMBtu
Barry Control
Alabama 0.06 Good
Power, Plant AL | AUG-99 |GE 7FA 170 ) Combustion
Ib/MMBtu
Barry Control
Mobile Energy, 0.04 Good
LLC - Hog AL | JAN-99 |GE 7FA 170 ) Combustion
Ib/MMBtu
Bayou Control
Sutter Power . Oxidation
Plant CA | APR-99 (Turbine, SW 501F 170 4 ppmvd Catalyst
Alabama Power
Theodore 0.086
Cogeneration AL | MAR-99 |GE 7FA 170 Ib/MMBtu No Control
Facility
) Combustion Turbine g
Blue Mountain PA JUL-96 |with Heat Recovery 153 | 3.1 ppmvd Oxidation
Power, L.P » . Catalyst
Boiler
Brooklyn Navy
Yard Turbine, Natural
Cogeneration NY | JUN-95 Gas Fired 240 4 ppmvd | No Control
Partners, L.P
Crockett Good
Cogeneration CA | OCT-93 |GE PG7221 (FA) 240 | 5.9 ppmvd | Combustion
(C&H Sugar) Control




VOC BACT Clearinghouse Review List

Table 3

- Permit Output, | Emission Control
Facility State Date Process MW limit Technology
) Turbine, GE, L
Bear Mountain | s | AUG-94 |Cogeneration, 48 | 48 | 0.6 ppmvd | Oidation
Limited Catalyst
MW
Turbine, Combined
Casco Ray ME | JUL-98 |Cycle, Natural Gas,| 170 | 1.0 ppmvd | ZOW NOX
Energy Co. Burner
two
Florida Power Turbine, Gas, Combustion
and Light FL - IMAR9T |y boch 240 | LOppmvd | ol
Sutter Power SW 501F, Oxidation
Plant CA | APR-99 Combined Cycle 170 1.0 ppmvd Catalyst
Florida Power Turbine, Gas, Combustion
and Light FL | JUN9T ) ch 400 | Lo ppmvd | = ol
Sacramento Oxidatio
Cogeneration CA | AUG-94 |GE LM6000 42 1.1 Ib/hr n
. Catalyst
Authority
Carson Energy
Group and Oxidation .
Central Valley CA | JUL-93 |GE LM6000 42 2.46 1b/hr Catalyst

Financing
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Enclosure 1

Air Dispersion Modeling Protocol

Introduction

The purpose of this enclosure is to summarize and document the mutually agreed upon
air dispersion modeling protocol for the JEA Brandy Branch Combined Cycle
Conversion Project, as discussed in our meeting held at the FDEP offices on September
11, 2000. As discussed in the cover letter, please review the following air dispersion
modeling assumptions and methodology and provide comments and/or concurrence at
your earliest convenience, but preferably no later than September 29, 2000.

Project Introduction

JEA intends to convert two of the three simple cycle combustion turbines at their Brandy
Branch Facility into a combined cycle configuration. The combined cycle conversion
project includes the addition of heat recovery steam generators (HRSGs) to Units 2 and 3
in a standard 2 on 1 configuration, duct burners in each HRSG, a cooling tower, and a
steam turbine generator. The combined cycle conversion will be permitted to operate
8,760 hours per year at loads ranging from 50 to 100 percent. The combined cycle
conversion will primarily fire natural gas, with low sulfur (0.05 percent) No.2 distillate

fuel oil as back up.

" The resulting steam generating capacity of the combined cycle conversion will
automatically subject the Brandy Branch Facility to review and certification under the
Florida Electrical Power Plant Siting Act.

Air Quality Modeling Assumptions and Methodology

Modeling Scenario: As a major modification to an existing PSD major source,
the air quality impact analysis (AQIA) will be performed
only for Units 2 and 3, which are proposed to be converted
into combined cycle units, and only units undergoing any
modification. If the modeled predicted impacts from the
combined cycle units exceed the PSD Significant Impact
Levels (SILs), then Unit 1 will be included as part of the
cumulative impact analysis.

Air Dispersion Model: ISCST3 (Latest version)
Model Options: EPA Default and Flat terrain.
GEP & Downwash: EPA’s BPIP program will be used to determine GEP stack

height and direction specific building downwash
parameters for each of the combined cycle stacks.



Receptor Grids:

Dispersion Coefficients:

Meteorological Data:

Pollutants to be Modeled:

Source Modeling Parameters:

Modeled impacts:

Class I Analysis:

Toxics:

Structures associated with the existing site, as well as the
proposed additions will be included in the BPIP analysis.

A 10 km nested rectangular receptor grid consisting of 100
m spacing out to 1 km, 250 m spacing from 1 km to 2.5
km, 500 m spacing from 2.5 km to 5 km, and 1,000 m
spacing from 5 km to 10 km. Fenceline receptors will be
placed at 100 m intervals, and a 100 m fine grid will be
placed at maximum impact locations.

Rural: Based on visual inspection of a 7.5 minute USGS
topographic map of the site using the Auer method.

Refined level modeling sequential meteorological data will
consist of surface data from Jacksonville, FL and upper air
data from Waycross, GA for the years 1984-1988.

The only pollutants that are currently expected to be
modeled are PM,q, NOx and CO. SO, emissions will likely
be limited to less than 40 tpy by limiting the amount of fuel
oil firing.

Worst-case hourly emission rates and operating parameters
will be used for short-term modeling impacts. These data
will be enveloped across 50, 75 and 100 percent load cases
from representative combustion turbine performance and
emissions data. Potential to emit calculations and operating
parameters for annual modeling impacts will be based on
annual average data.

It is anticipated that the maximum model predicted
pollutant impacts will be less than their respective PSD
SILs. If the model predicted impacts exceed the SILs,
additional agency consultation will be initiated regarding
increment and cumulative air quality impact analyses.

A regional haze visibility study and Class I SIL analysis
will be performed for the Class I areas within 150 km of the
proposed facility location. These areas will consist of the
Okefenokee and Wolf Island Wilderness areas. For those
areas within 50 km of the proposed facility location, the
VISCREEN model will be used. For analysis of Class I
areas beyond 50 km, the CALPUFF model will be used.
The CALPUFF modeling protocol is discussed in
Enclosure 2 of this submittal.

No toxic modeling analysis is required.



ENCLOSURE 2

BRANDY BRANCH COMBINED CYCLE CONVERSION PROJECT
CALPUFF MODELING PROTOCOL

PREPARED BY
BLACK & VEATCH

SEPTEMBER 2000
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1.0 Introduction

JEA is proposing to convert two simple-cycle combustion turbines into combined-cycle
combustion turbines servling one steam turbine (2x1), for a total nominal output of
approximately 530 MW, at the existing Brandy Branch Facility, which is located near the
city of Baldwin in northeastern Florida. As part of the air impact evaluation for the
proposed facility, the Florida Department of Environmental Projection (FDEP) has
requested that analyses of the proposed facility’s affect on the Okefenokee National
Wildlife Refuge (ONWR) and Wolf Island National Wildlife Refuge (WINWR) be
performed. The ONWR and WINWR are Prevention of Significant Deterioration (PSD)
Class I areas located in southeastern Georgia approximately 34 km north-northwest and
127 km north-northeast, respectively, of the proposed facility site. Class I areas are
afforded special environmental protection through the use of Air Quality Related Values
(AQRVs). The AQRVs of interest in this protocol are regional haze, deposition, and
Class I Significant Impact Levels (SILs). Figure 1-1 presents the locations of the
proposed project site with respect to the ONWR and WINWR.

The CALPUFF analysis will closely follow those procedures recommended in the
Interagency Workgroup on Air Quality Modeling (IWAQM) Phase II report dated
December 1998, the Draft Phase I Federal Land Managers’ Air Quality Related Values
Workgroup (FLAG) dated October 1999, as well as coordination with the FDEP who will
in turn communicate as necessary with the U.S. Fish and Wildlife Service (FWS) which
is the Federal Land Manager (FLM) for both areas. This protocol includes a discussion
of the meteorological and geophysical databases to be used in the analysis, the
preparation of those databases for introduction into the modeling system, and the air

modeling approach.
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2.0 Model Selection and Inputs

2.1 Model Selection

The California Puff (CALPUFF, version 5.4) air modeling system will be used to model
the emissions associated with the two combined-cycle combustion turbines at the
proposed facility and assess the AQRVs at ONWR and WINWR. CALPUFF is a non-
steady state Lagrangian Gaussian puff long-range transport model that includes
algorithms for building downwash effects as well as chemical transformations (important
for visibility controlling pollutants), and wet/dry deposition. The model will first be used
in a screening mode called CALPUFF ‘Lite’ to determine impacts onto the Class I areas.
This method simplifies the modeling process while introducing a high level of
conservatism. If the ‘Lite’ results are below the required thresholds of the previously
listed AQRVs, the demonstration will be considered complete and a refined CALPUFF
analysis will not be pursued. CALPUFF °‘Lite’ bypasses the need for the intensive
meteorological processor, CALMET. The CALMET model, a preprocessor to
CALPUFF, is a diagnostic meteorological model that produces a three-dimensional field
of wind and temperature and a two-dimensional field of other meteorological parameters.
Simply, CALMET was designed to process raw meteorological, terrain, and land-use
databases to be used in the air modeling analysis. The CALPUFF modeling system uses
a number of FORTRAN preprocessor programs that extract data from large databases and
converts the data into formats suitable for input to CALMET. If a refined analysis is
necessary, the processed data produced from CALMET will be input to CALPUFF to
assess pollutant specific impacts. Both CALMET and CALPUFF (including the ‘Lite’
and refined methodology) will be used in a manner that is recommended by the IWAQM
Phase 2 Report and Draft Phase I FLAG Report.

2.2 CALPUFF Model Settings
The CALPUFF settings contained in Table 2-1 will be used for the modeling analyses.
2.3 Building Wake Effects

Both the screening and refined (if necessary) CALPUFF analyses will include the
proposed facility's building dimensions to account for the effects of building-induced
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Table 2-1
CALPUFF Model Settings
Parameter Setting
Pollutant Species SO,, SO,, NO,, HNO;, and NO,, and PM,,
Chemical Transformation MESOPUFF II scheme
Deposition Include both dry and wet deposition, plume
depletion

Meteorological/Land Use Input

CALPUFF ‘Lite’ — screening mode

5 years of Jacksonville data (including
precipitation) processed to include such parameters
as the surface roughness, Bowen ratio, albedo, etc.
CALPUFF - refined mode

CALMET

Transitional, Stack-tip downwash, Partial plume

Plume Rise
penetration
Dispersion Puff plume element, PG/MP coefficients, rural
. mode, ISC building downwash scheme.
Terrain Effects Partial plume path adjustment.
Create binary concentration and wet/dry deposition
Output .

files including output species for all pollutants.

Model Processing

Regional Haze:
Highest predicted 24-hour SO,, NO, and PM,,

concentrations for the year.

Deposition:
Highest predicted annual, SO, and NO, values in

deposition units.

Class I SILs:

Highest predicted concentrations at the applicable
averaging periods for those pollutants that exceed
the respective PSD Significant Emission Levels
(SELs).

Background Values

Ozone: 80 ppb; Ammonia: 10 ppb

JEA Brandy Branch CALPUFF Protocol
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downwash on the emission sources. Dimensions for all significant building structures
will be processed with the Building Profile Input Program (BPIP), Version 95086, and
included in the CALPUFF model input.

2.4 Receptor Locations

The CALPUFF ‘Lite’ analysis will use rings of discrete Cartesian receptors located at
distances equal to that of the closest and furthest boundaries of the Class I areas to the
proposed project location. Specifically, the rings will consist of receptor spacing of every
1-degree beginning at the appropriate distances from the proposed facility location.

The refined CALPUFF analysis, if necessary, will use an array of discrete receptors at
appropriate distances to ensure sufficient density and aerial extent to adequately
characterize the pattern of pollutant impacts in the ONWR and WINWR. The same
modeling grid as was used in the simple cycle project will again be used here.
Specifically, the array will consist of receptor spacing of 2 km within the Class I areas
beginning at a distance of 50 km from the proposed facility location and continuing to the
farthest extent of the ONWR and WINWR.

2.5 Meteorological Data Processing

The meteorological data that will be used in the CALPUFF screening modeling will
consist of 5 years of surface observations (1984-1988) for Jacksonville, Florida extracted
from the National Climatic Data Center’s (NCDC) Solar and Meteorological Surface
Observational Network (SAMSON) CD-ROM set. These five years will be combined
with upper air, twice-daily mixing height data from Waycross, Georgia downloaded from
the SCRAM BBS for the same five-year period. The data set will be processed with
PCRammet for wet deposition to give CALPUFF enough information to perform the
Mesopuff II chemistry transformations. This processing allows CALPUFF to run in
screening mode by providing extended meteorological variables such as surface friction,
surface roughness, albedo, Bowen ratio, precipitation, etc. used in the atmospheric plume

dispersion.

If the refined CALPUFF analysis is employed, the California Puff meteorological and
geophysical data preprocessor (CALMET, Version 5.2) will be used to develop the
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gridded parameter fields required for the refined AQRV modeling analyses. The
following sections discuss the data to be used and processed in the CALMET model.

2.5.1 CALMET Settings

The CALMET settings, including horizontal and vertical grid coverage, number of
weather stations (surface, upper air, and precipitation), and resolution of prognostic
mesoscale meteorological data, will be chosen to adequately characterize the area within
the CALMET domain.

2.5.2 Modeling Domain
The size of the domain used for the modeling will be based on the distances needed to

cover the area from the proposed facility to the receptors at the ONWR and WINWR with
at least a 50-km buffer zone in each direction. The air modeling analysis will be
performed in the UTM coordinate system.

2.5.3 Mesoscale Model Data
Pennsylvania State University in conjunction with the National Center for Atmospheric

Research (NCAR) Assessment Laboratory have developed mesoscale meteorological data
sets, prognostic wind fields or “guess™ fields, for the United States. The hourly
meteorological variables used to create these data sets (wind, temperature, dew point
depression, and geopotential height for eight standard levels and up to 15 significant
levels) are extensive and only allow for a one-year data base set; specifically, 1990. The
analysis will use the MM4 mesoscale meteorological data set to initialize the CALMET
wind field. The data will be extracted from a 12-volume CD-ROM set distributed by the
National Climatic Data Center (NCDC). The MM4 data have a horizontal spacing or
resolution of 80 km and are used to simulate atmospheric variables within the modeling

domain.

The mesoscale meteorological data set (MM4) to be used in CALMET, although
advanced, lacks the fine detail of specific temporal and spatial meteorological variables
and geophysical data. These variables will be processed into the appropriate format and
introduced into the CALMET model through the utilization of additional data files
obtained from numerous sources. These ancillary data files are described in more detail

in the following sections.
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2.5.4 Surface Data Stations and Processing

The surface station data for the CALPUFF analyses will consist of data from several
National Weather Service (NWS) stations or Federal Aviation Administration (FAA)
Flight Service stations. The surface station parameters include wind speed, wind
direction, cloud ceiling height, opaque cloud cover, dry bulb temperature, relative
humidity, station pressure, and a precipitation code that is based on current weather
conditions. The station data may be obtained directly from NCDC or extracted from a
CD-ROM set put out by NCDC. The data will be processed with the CALMET
preprocessor utility program, SMERGE, to create one surface file.

2.5.5 Upper Air Data Stations and Processing

The analysis will include several upper air NWS stations located within the CALMET
domain. Data for these stations will be obtained from the NCDC Radiosonde Data CD
and processed into the NCDC Tape Deck (TD) 6201 format by the READG62 utility
program for input to CALMET.

2.5.6 Precipitation Data Stations and Processing

Precipitation data will be processed from a network of hourly precipitation data files
collected from primary and secondary NWS precipitation recording stations within the
CALMET domain. The precipitation files are contained in a 2-volume CD-ROM set
from NCDC. The utility programs PXTRACT and PMERGE will be used to process the
data into the format for the Precip.dat file that is used by CALMET.

2.5.7 Geophysical Data Processing
Terrain elevations for each grid cell of the modeling domain will be obtained from Digital

Elevation Model (DEM) files obtained from US Geographical Survey (USGS). The
DEM data will be extracted for the modeling domain grid using the CALMET
preprocessor program TERREL. Land-use data, based on annual averaged values, will
also be obtained from the USGS. Land-use values for the domain grid will be extracted
with the preprocessor programs CTGCOMP and CTGPROC. Other parameters
processed for the modeling domain include surface roughness, surface albedo, Bowen
ratio, soil heat flux, and leaf index field. Once preprocessed, all of the land-use
parameters will be combined with the terrain information in a processor called
MAKEGEO. This processor will produce one GEO.DAT file for input to CALMET.
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2.6 Facility Emissions

Performance data for the combustion turbines will be based on vendor data at certain
design ambient temperatures at base load operation, considering both natural gas and
distillate fuel oil firing. The maximum pound per hour emission rates considering
representative ambient temperatures at base load operation for natural gas and distillate
fuel oil firing will be used for the pollutants modeled with CALPUFF.
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3.0 CALPUFF Analyses

The preceding model inputs and settings for the CALPUFF modeling system (either
screening or refined mode) will be used to complete the Class I analyses on the ONWR
and WINWR, including regional haze, deposition (both sulfur and nitrogen), and Class I
SILs. The following analyses will be performed as described regardless of the modeling

methodology (i.e., screening or refined modeling).

3.1 Regional Haze Analysis

Regional haze analyses will be performed for the Class I areas for ammonium sulfates,
ammonium nitrates, and particulate matter by appropriately characterizing model
predicted outputs of SO,, NO,, and PM,, concentrations.

3.1.1 Visibility
Visibility is an AQRV for both the ONWR and WINWR. /Visibility can take the form of

plume blight for nearby areas, or regional haze for long distances (e.g., distances beyond
50 km). Because either all or portions of the Class I areas lie beyond 50 km from the
proposed facility, the change in visibility will be analyzed as regional haze at those
locations. Regional haze impairs visibility in all directions over a large area by obscuring
the clarity, color, texture, and form of what is seen. Current regional haze guidelines

characterize a change in visibility by either of the following methods:

1. Change in the visual range, defined as the greatest distance that a large dark object

can be seen, or
2. Change in the light-extinction coefficient (b,,,).

Visual range can be related to extinction with the following equation:
bext(Mm-1) = 3912 / vi(Mm-1)

Visual range (vr) is a measure of how far away a large black object can be seen in the
atmosphere under several severe assumptions including: an absolutely dark target,
uniform lighting conditions (cloud free skies), uniform extinction in all directions, a
limiting contrast discrimination level, a target high enough in elevation to account for
earth curvature, and several other factors. Visual range is, at best, a limited concept that
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allows relatively simple comparisons between visual air quality levels and should not be
thought of as the absolute distance that can be seen through the atmosphere.

The b,,, is the attenuation of light per unit distance due to the scattering (light reduced
away from the site path) and absorption (light captured by aerosols and turned into heat
energy) by gases and particles in the atmosphere. A change in the extinction coefficient
produces a perceived visual change that is measured by a visibility index called the

deciview. The deciview (dv) is defined as:

dv =10 In (1 +b.y / bexy)
where: b,,. is the extinction coefficient calculated for the source, and
b.,., is the background extinction coefficient

A uniform incremental change in b, or visual range does not necessarily result in
uniform changes in perceived visual air quality. In fact, perceived changes in visibility
are best related to a change in b,,, or; percent change in extinction. Based on the
" IWAQM Phase II guidance, if the change in extinction is less than 5 percent, no further
analysis is required. An index similar to the deciview that simply quantifies the percent
change in visibility due to the operation of a source is calculated as:

A% = (bcxls / bexlsb) x 100

3.1.2 Background Visual Ranges and Relative Humidity Factors

The background visual range is based on data representative of the top 20-percentile air
quality days. The background visual ranges for the ONWR and WINWR will be obtained
from the Draft Phase I FLAG document. The average relative humidity factor for each
species’ worst day will be computed by determining the relative humidity factor for each
hour’s relative humidity for the 24-hour period that the maximum impact occurred. This
factor, based on each relative humidity will be obtained by using Table 2.A-1 of
Appendix 2.A of the Draft Phase I FLAG Report. These factors (a relative humidity
factor for each relative humidity) will then be used to determine the average relative
humidity factor for that day (24-hour period). Again, all of this can be accomplished with
the use of the CALPOST post-processor.
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3.1.3 Interagency Workgroup On Air Quality Modeling (IWAQM) Guidelines
The CALPUFF air modeling analysis (both screening and refined) will follow the
recommendations contained in the IWAQM Phase II Summary Report and
Recommendations for Modeling Long Range Transport Impacts, (EPA, 12/98). Table 3-
1 summarizes the IWAQM Phase II recommendations. The methodology below will be
used to compute the results of the regional haze analysis. However, CALPOST now
possesses the ability to post-process the modeling results specific to the regional haze
analysis through the selection of one of six modeling options. The post-processing
selection will be made to calculate regional haze based on the appropriate available
data/resources. A typical calculation methodology is illustrated below.

Calculation

Refined impacts will be calculated as follows:
1. Obtain maximum 24-hour SO,, NO,, and PM,, impacts, in units of micrograms

per cubic meter (ug/m’).
2. Convert the SO, impact to (NH,),SO, by the following formula:
(NH,),SO, (ug/m3) = SO, (ug/m’) x molecular weight (NH,),SO, / molecular weight SO,
(NH,),S0, (ug/m?) = SO, (ug/m*) x 132/96 = SO, (ug/m’) x 1.375
Convert the NO, impact to NH,NO, by the following formula:
NH,NO, (ug/m3) = NO; (ug/m?®) x molecular weight NH,NO, / molecular weight NO,
NH,NO, (ug/m?) = NO, (ug/m’) x 80/62 = NO, (ug/m®) x 1.29
3. Compute b, (extinction coefficient calculated for the source) with the
following formula:
bew = 3 x NH,NO, x flRH) + 3 x (NH,),SO, x f(RH) + 1 x PM,,
4. Compute b, (background extinction coefficient) using the background visual
range (km) from the FALG document with the following formula:
bew = 3.912/ Visual range (km)
5. Compute the change in extinction coefficients:
in terms of deciviews:
dv =10 1In (1 +bey /by)
in terms of percent change of visibility:
A% = (be, / b)) X 100

Based on the predicted SO,, NO,, and PM,, concentrations, the proposed facility’s
emissions will be compared to a 5 percent change in light extinction of the background

levels. This is equivalent to a change in deciview of 0.5.
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Table 3-1
Outline of IWAQM Refined Modeling Analyses Recommendations*

Meteorology | CALPUFF ‘Lite’
5 years of the closest surface station and upper air station.
Refined CALPUFF
Use CALMET (minimum 6 to 10 layers in the vertical; top layer must extend
above the maximum mixing depth expected); horizontal domain extends 50 to 80
km beyond outer receptors and sources being modeled; terrain elevation and
land-use data is resolved for the situation.
Receptors "CALPUFF ‘Lite’ .
Rings of receptors spaced every 1-degree.
Refined CALPUFF
Within Class I area(s) of concern.
Dispersion 1. CALPUFF with default dispersion settings.
2. Use MESOPUFF II chemistry with wet and dry deposition.
3. Define background values for ozone and ammonia for area.
Processing Use highest predicted 24-hr SO,, NO,, and PM,, values; compute a day-average

relative humidity factor (f(RH)) for the worst day for each predicted species,
calculate extinction coefficients and compute percent change in extinction using
the FLAG supplied background extinction. This can all now be accomplished
with the use of the CALPOST post-processor.

*IWAQM Phase II Summary Report and Recommendations for Modeling Long Range Transport
Impacts (EPA, 12/98).
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3.2 Deposition Analyses

Deposition analyses will be performed for the ONWR and WINWR for both sulfates and
nitrates. The analyses will follow those procedures and methodologies set forth in the
IWAQM Phase II Report. Specifically, deposition analyses will be performed as follows:

1.

Perform CALPUFF model runs using the specified options previously mentioned in
Section 3.1 (including output of both dry and wet deposition).

Perform individual CALPOST post-processor runs to output the maximum annual
average wet and dry deposition impacts of SO, and NO, in g/m?/s units.

Apply the appropriate scaling factors found in IWAQM Phase II Report (Section 3.3
Deposition Calculations) to the above CALPOST runs to account for normalization
based on the ratio of molecular weights, as well as the conversion of grams to
kilograms, square meters to hectares (ha), seconds to hours, and hours to a year.
Thus, the CALPOST results will be in kg/ha/yr.

For sulfate deposition, sum the results of both the wet deposition and dry deposition
values for the SO, CALPOST runs.

For nitrate deposition, sum the results of both the wet deposition and dry deposition
values for the NO; CALPOST runs.

3.3 Class | Impact Analysis

Ground-level impacts (in pg/m®) onto to the ONWR and WINWR will be calculated for
the criteria pollutants that exceed PSD Significant Emission Levels (SELs) for each
applicable averaging period. The results of this analysis will be compared with the Class
I Significant Impact Levels (SILs) calculated as 4 percent of the Class I Increment values.
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Guﬁarlapudi, Ebenezer S.

From: Chris Carison TAL 850/921-9537 [Chris.Carlson@dep.state.fl.us)
Sent: Friday, September 22, 2000 2:00 PM

To: Guijjarlapudi, Ebenezer S.

Cc: Mike Halpin

Subject: JEA Brandy Branch Modeling Protocols

Dear Ebensezer,

| am sending this e-mail to inform you that | have reviewed the two
modeling protocols that Black & Veatch submitted for the JEA Brandy
Branch Project. As a result of our phone conversation earlier today,

I no longer have any questions about the protocols and this e-mail will
serve as the Department's approval of the two protocols. If you have
any further questions, please contact me.

Sincerely,
Chris Carison

Meteorologist

Florida Dept. of Environmental Protection
Division of Air Resources Management
2600 Blair Stone Road

MS # 5505

Tallahassee, FL 32399-2400

phone: (850)9821-9537

fax: (850)922-6979
Chris.Carlson@dep.state.fl.us
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Visual Effects Screening Analysis for
Source: Brandy Branch Combined C
Class I Area: Okefenokee

* kK * Kk *k

Level-1 Screening

Input Emissions for

Particulates 90.00 LB /HR
NOx (as NO2) 238.74 LB /HR
Primary NO2 .00 LB /HR
Soot .00 LB /HR
Primary S04 .00 LB /HR

**+** Pefault Particle Characteristics Assumed

Transport Scenario Specifications:

Background Ozone: .04 ppm
Background Visual Range: 65.00 km
Source-Observer Distance: 34.00 km
Min. Source-Class I Distance: 34.00 km
Max. Source-Class I Distance: 80.00 km
Plume-Source-Observer Angle: 11.25 degrees

Stability: 6

Wind Speed: 1.00 m/s

RESULTS

Asterisks (*) indicate plume impacts that exceed screening criteria
‘ Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE Exceeded
Delta E Contrast
Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume
SKY 10. 135. 43.3 34. 2.00 5.106* .05 .035
SKY 140. 135. 43.3 34. 2.00 1.875 .05 -.046
TERRAIN 10. 84. 34.0 84. 2.00 4.538* .05 050
TERRAIN 140. 84. 34.0 84. 2.00 740 .05 022
Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded
Delta E Contrast
Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume
SKY 10. 0. 1.0 168. 2.00 9.044% .05 111+
SKY 140. 0. 1.0 le8. 2.00 1.687 .05 -.067*
TERRAIN 10. 0. 1.0 168. 2.00 10.283* .05 113~
TERRAIN 140 0. 1.0 le8. 2.00 3.253* .05 109+



Visual Effects Screening Analysis for
Source: Brandy Branch Combined C
Class I Area: Okefenokee

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates 50.00 LB /HR
NOx (as NO2) 238.74 LB /HR
Primary NO2 .00 LB /HR
Soot .00 LB /HR
Primary S04 .00 LB /HR

PARTICLE CHARACTERISTICS

Density Diameter
Primary Part. 2.5 9
Soot 2.0 1
Sulfate 1.5 4

Transport Scenario Specifications:

Background Ozone: .04 ppm
Background Visual Range: 65.00 km
Source—-Observer Distance: 34.00 km
Min. Source-Class I Distance: 34.00 km
Max. Source-Class I Distance: 80.00 km
Plume-Source-Observer Angle: 11.25 degrees

Stability: 4

‘ Wind Speed: 3.53 m/s
RESULTS
Asterisks (*) indicate plume impacts that exceed screening criteria
Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE NOT Exceeded
Delta E Contrast
Backgrnd Theta Azi Distance Alpha Crit Plune Crit Plume
SKY 10. 140 45.4 29. 2.08 321 .05 -.001
SKY 140. 140 45.4 29. 2.00 130 .05 =-.002
TERRAIN 10. 84. 34.0 84. 2.87 098 .06 001
TERRAIN 140. 84. 34.0 84. 2.00 043 .06 000
Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE NOT Exceeded
Delta E Contrast
Backgrnd Theta Azi Distance Alpha Crit Plume Crit Plume
SKY 10. 15. 19.9 154. 2.00 477 05 -.002
SKY 140. 15. 19.9 154. 2.00 193 .05 -.003
TERRAIN 10. 0 1.0 168. 2.00 512 .05 008
TERRAIN 140. 0 1.0 168. 2.00 .178 .05 007
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Regional Haze Analysis - CALPUFF - Lite 11/10/2000 15:17

Location: Okefenokee National Wildlife Refuge
Background extinction:' 60.20 Mm-1 Background Visual Range:
S04 Maximum Impact Day 1987/357 Avg. f(RH)® = 6.7
SO4
Impact(ug/m3) Receptor # X y
6.48E-02 173 414.837 3304.904
NO3
Impact{(ug/m3) Receptor # X y
1.19E-01 175 413.101 3304.721
PM10
Impact(ug/m3) Receptor # X y
1.41E-01 237 366.81 3327.299
Background Extinction of the Source: 4.29 Mm-1
Percent Change in Extinction: 713 %
NO3 Maximum Impact Day 1987/357 Avg. f(RH)z =57
S04
impact(ug/m3) Receptor # X y
6.48E-02 173 414.837 3304.904
NO3
Impact(ug/m3) Receptor # X y
1.19E-01 175 413.101 3304.721
PM10
Impact(ug/m3) Receptor # X y
1.41E-01 237 366.81 3327.299
Background Extinction of the Source: 4.29 Mm-1
Percent Change in Extinction: 713 %
PM10 Maximum Impact Day  1985/333 Avg. f(RH)’ = 6.0
S04
Impact(ug/m3) Receptor # X y
9.55E-03 737 437.211 3447675
NO3
Impact(ug/m3) Receptor # X y
3.76E-02 1079 407.044 3451916
PM10
Impact(ug/m3) Receptor # X y
2.38E-01 359 407.871 3404.523
Background Extinction of the Source: 1.35 Mm-1
Percent Change in Extinction: 224 %

'Values from Bud Rolefson of the FWS.
’Average relative humidity factor for that day.

65 km



Regional Haze Analysis - CALPUFF - Lite 11/10/2000 15:17

Location: Wolf Island National Wild Life Refuge
Background extinction:” 60.20 Mm-1 Background Visual Range:
S04 Maximum Impact Day 1987/357 Avg. f(RH)? = 5.1
S04
Impact(ug/m3) Receptor # X y
3.60E-02 133 503.381 3266.28
NO3
Impact(ug/m3) Receptor # X y
3.35E-02 167 437.852 3328.447
A
PM10
Impact(ug/m3) Receptor # X y
6.71E-02° 166 440.048 3228.975
Background Extinction of the Source: 1.49 Mm-1
Percent Change in Extinction: 247 %
NO3 Maximum Impact Day 1987/357 Avg. f(RH) = 3.4
S04
Impact(ug/m3) Receptor # X y
5.80E-03 231 308.181 3273.097
NO3
Impact(ug/m3) Receptor # X y
9.01E-02 221 323.85 3256.871
PM10
Impact(ug/m3) Receptor # X y
3.35E-02 221 323.85 3256.871
Background Extinction of the Source: 1.30 Mm-1
Percent Change in Extinction: 216 %
PM10 Maximum Impact Day 1985/333 Avg. f(RH)z =49
S04
Impact(ug/m3) Receptor # x y
1.47E-02 302 299.006 3423.102
NO3
Impact(ug/m3) Receptor # X y
1.66E-02 290 287.147 3398.788
PM10
Impact{(ug/m3) Receptor # X y
1.25E-01 73 532.489 3392.364
Background Extinction of the Source: 0.74 Mm-1
Percent Change in Extinction: 1.22 %

'Values from Bud Rolefson of the FWS.
ZAverage relative humidity factor for that day.

65 km
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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:
JEA

2. Site Name:
Brandy Branch Generating Station

3. Facility Identification Number: 0310485 [ ] Unknown

4. Facility Location:
JEA
Brandy Branch Facility

Street Address or Other Locator:

City: Baldwin City County: Duval Zip Code: 32234
5. Relocatable Facility? 6. Existing Permitted Facility?
[ -] Yes [X] No [X] Yes [ ] No

Application Contact

1. Name and Title of Application Contact:

Name : N. Bert Gianazza, P.E.

Title : Environmental Permitting and Compliance

2. Application Contact Mailing Address:

Organization/Firm: JEA
Street Address: 21 West Church Street
City: Jacksonville

State: FL Zip Code: 32202-3139
3. Application Contact Telephone Numbers:
Telephone: (904 ) 665 - 6247 Fax: (904) 665 - 7376

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




Application Processing Information (DEP Use)

1. Date of Receipt of Application: [0

2. Permit Number: ”3 /ﬂ‘/{_{ ’0&3’/‘)'6
3. PSD Number (if applicable): PS D ,FL_ 3/0

4. Siting Number (if applicable): DA J0- 4 3

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




Purpose of Application

Air Operation Permit Application

This Application for Air Permit is submitted to obtain: (Check one)

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

[ ] Initial Title V air operation permit for a facility which, upon start up of one or more newly
constructed or modified emissions units addressed in this application, would become
classified as a Title V source.

Current construction permit number:

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

Current construction permit number:

Operation permit number to be revised:

[ ] Title V air operation permit revision or administrative correction to address one or more
proposed new or modified emissions units and to be processed concurrently with the air
construction permit application. (Also check Air Construction Permit Application below.)

Operation permit number to be revised/corrected:

[ ] Title V air operation permit revision for reasons other than construction or modification of
an emissions unit. Give reason for the revision; e.g., to comply with a new applicable
requirement or to request approval of an "Early Reductions” proposal.

Operation permit number to be revised:

Reason for revision:

Air Construction Permit Application

This Application for Air Permit is submitted to obtain: (Check one)
[X ] Air construction permit to construct or modify one or more emissions units.

[ ] Air construction permit to make federally enforceable an assumed restriction on the
potential emissions of one or more existing, permitted emissions units.

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

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 3



Owner/Authorized Representative or Responsible Official

1.

Name and Title of Owner/Authorized Representative or Responsible Official:
Walter P. Bussells, Managing Director and CEO

Owner/Authorized Representative or Responsible Official Mailing Address:
Organization/Firm: JEA
Street Address: 21 West Church Street
City: Jacksonville State: FL Zip Code: 32202-3139

Owner/Authorized Representative or Responsible Official Telephone Numbers:
Telephone: (904 ) 665-7220 Fax: (904 ) 665-7366

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 [x], if so) of the Title V source addressed in this
application, whichever is applicable. I hereby certify, based on information and belief
formed after reasonable inquiry, that the statements made in this application are true,
accurate and complete and that, to the best of my knowledge, any estimates of emissions
reported in this application are based upon reasonable techniques for calculating
emissions. The air pollutant emissions units and air pollution control equipment described
in this application will be operated and maintained so as to comply with all applicable
standards for control of air pollutant emissions found in the statutes of the State of Florida
and rules of the Department of Environmental Protection and revisions thereof. 1
understand that a permit, if granted by the Department, cannot be transferred without
authorization from the Department, and I will promptly notify the Department upon sale or

IegaI transfer ermitted emissions unit. .
ﬁ{“ 11/ 30/ 26
(¢ v

Slgnature Date

* Attach letter of authorization if not currently on file.

DEP Form No. 62-210.900(1) - Form
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‘ Professional Engineer Certification

1. Professional Engineer Name: Charles J. Schutty
Registration Number: 43646

2. Professional Engineer Mailing Address:
Organization/Firm: Black & Veatch Corporation

Street Address 8400 Ward Parkway
City: State:Zip Code: Kansas City, MO 64114

3. Professional Engineer Telephone Numbers:
Telephone: (913) 458 - 2369 Fax: (913) 458 - 2934

DEP Form No. 62-210.900(1) - Form
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4. 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 a compliance schedule is submitted with this application.

If the purpose of this application is to obtain an air construction permit for one or more
proposed new or modified emissions units (check here [X ], if so), I further certify that the
engineering features of each such emissions unit described in this application have been
designed or examined by me or individuals under my direct supervision and found to be in
conformity with sound engineering principles applicable to the control of emissions of the
air pollutants characterized in this application.

If the purpose of this application is to obtain an initial air operation permit or operation
permit revision for one or more newly constructed or modified emissions units (check here
[ ], ifso), I further certify that, with the exception of any changes detailed as part of this
application, each such emissions unit has been constructed or modified in substantial
accordance with the information given in the corresponding application for air
construction permit and with all provisions contained in such permit.

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
Unit 2 — 170 MW Combined Cycle Combustion | ACI1A N/A
002 turbine with supplemental firing
Unit 3 — 170 MW Combined Cycle Combustion | ACIA N/A
003 turbine with supplemental firing

Application Processing Fee

Check one: [ ] Attached - Amount: $

the Site Certification Fee)

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 7
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Construction/Modification Information

1. Description of Proposed Project or Alterations:

See also project description in SCA Appendix 10.7

The Brandy Branch facility consists of three simple cycle combustion turbines permitted to
operate for 4,750 hours per year. The proposed project, also known as the "Brandy Branch
Generating Station", consists of the conversion of two (Units 2 and 3) of the three already
permitted simple cycle combustion turbine units into a two-on-one combined cycle
configuration. The conversion involves the addition of two heat recovery steam generators
(HRSGs), one per turbine, connected to a single steam turbine. '

2. Projected or Actual Date of Commencement of Construction: 2Q, 2003

3. Projected Date of Completion of “Construction: 2Q, 2004

Application Comment

This permit is for the construction/modification of two combustion turbines (emission unit IDs
002 and 003) from simple to combined cycle.

DEP Form No. 62-210.900(1) - Form
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‘ II. FACILITY INFORMATION

A. GENERAL FACILITY INFORMATION

Facility Location and Type

1. Facility UTM Coordinates:

Zone: 17 East (km): 408.81 North (km): 3354.38
2. Facility Latitude/Longitude:
Latitude (DD/MM/SS): 30 19 14 Longitude (DD/MM/SS): 81 56 55
3. Governmental 4. Facility Status 5. Facility Major 6. Facility SIC(s):
Facility Code: Code: Group SIC Code:
4 A 49 4911

7. Facility Comment (limit to 500 characters):

Facility Contact

‘ 1. Name and Title of Facility Contact:
N. Bert Gianazza, P.E.
Environmental Permitting and Compliance.

2. Facility Contact Mailing Address:
Organization/Firm: JEA

Street Address; 21 West Church Street

City : Jacksonville State: FL Zip Code: 32202-3139
3. Facility Contact Telephone Numbers:
Telephone:  (904) 665-6247 Fax: (904) 665-7376

DEP Form No. 62-210.900(1) - Form
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Facility Regulatory Classifications

Check all that apply:

[ ] Small Business Stationary Source? [ ] Unknown

[X ] Major Source of Pollutants Other than Hazardous Air Pollutants (HAPs)?

[ ] Synthetic Minor Source of Pollutants Other than HAPs?

[ ] Major Source of Hazardous Air Pollutants (HAPs)?

[ ] Synthetic Minor Source of HAPs?

[X 1 One or More Emissions Units Subject to NSPS?

[ ] One or More Emission Units Subject to NESHAP?

[X ] Title V Source by EPA Designation?

1
2
3
4
5.
6
7
8
9

. Facility Regulatory Classifications Comment (limit to 200 characters):

List of Applicable Regulations

See Attachment A for Facility Applicable regulations.

DEP Form No. 62-210.900(1) - Form
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B. FACILITY POLLUTANTS

List of Pollutants Emitted

1. Pollutant | 2. Pollutant | 3. Requested Emissions Cap 4. Basis for | 5. Pollutant

Emitted Classif. Emissions Comment
Ib/hour tons/year Cap

NOX A

CO A

vVOC B

39.5 ESCPSD 288 hrs of operation

S0O2 B on fuel oil per
emission unit (units 2
and 3)

PM A

‘ PM10 A
PB B
HAPS B

DEP Form No. 62-210.900(1) - Form
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C. FACILITY SUPPLEMENTAL INFORMATION

Supplemental Requirements

1. Area Map Showing Facility Location:

[X ] Attached, Document ID: Attachment B [ ] Not Applicable [ ] Waiver Requested
2. Facility Plot Plan:

[X ] Attached, Document ID: Attachment C_ [ ] Not Applicable [ ] Waiver Requested
3. Process Flow Diagram(s):

[X ] Attached, Document ID: Attachment D_ [ ] Not Applicable [ | Waiver
Requested
4. Precautions to Prevent Emissions of Unconfined Particulate Matter:

[X ] Attached, Document ID: SCA Section4 [ ] Not Applicable [ | Waiver Requested
5. Fugitive Emissions Identification:

[ ] Attached, Document ID: [X] Not Applicable [ ] Waiver Requested
6. Supplemental Information for Construction Permit Application:

[X ] Attached, Document ID:_SCA Appendix 10.7 [ 1 Not Applicable
7. 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

8. List of Proposed Insignificant Activities:
[ ] Attached, Document ID: [X ] Not Applicable

9. List of Equipment/Activities Regulated under Title VI:
[ ] Attached, Document ID:
[ 1 Equipment/Activities On site but Not Required to be Individually Listed
[X ] Not Applicable

10. Alternative Methods of Operation:
[ ] Attached, Document ID: [X ] Not Applicable

11. Alternative Modes of Operation (Emissions Trading):
[ 1 Attached, Document ID: [X ] Not Applicable

12. Identification of Additional Applicable Requirements:
[ 1 Attached, Document ID: [X ] Not Applicable

13. Risk Management Plan Verification:

[ ] Plan previously submitted to Chemical Emergency Preparedness and Prevention
Office (CEPPO). Verification of submittal attached (Document ID: ) or
previously submitted to DEP (Date and DEP Office: ' )

[ ] Plan to be submitted to CEPPO (Date required: )
[X ] Not Applicable

14. Compliance Report and Plan:
[ ] Attached, Document ID: [ X ] Not Applicable

15. Compliance Certification (Hard-copy Required):
[ ] Attached, Document ID: [X ] Not Applicable

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 13
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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. If
submitting the application form in hard copy, indicate, in the space provided at the top of each
page, the number of this Emissions Unit Information Section and the total number of Emissions
Unit Information Sections submitted as part of this application.

A. GENERAL EMISSIONS UNIT INFORMATION
(All Emissions Units)

Emissions Unit Description and Status

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

[X ] 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).

[ ] 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)

[X ] 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):

Unit 2 — 170 MW Combined Cycle Combustion Turbine with supplemental firing (40 CFR
Subpart Dc duct burners).

4. Emissions Unit Identification Number: [ ] NoID
ID: 002 [ ] ID Unknown
5. Emissions Unit | 6. Initial Startup 7. Emissions Unit Major | 8. Acid Rain Unit?
Status Code: Date: Group SIC Code: [ X]
C 49

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 14
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9. Emissions Unit Comment: (Limit to 500 Characters)

The 170 MW combined cycle combustion turbine is comprised of one combustion turbine,
which exhausts through a heat recovery steam generator (HRSG) which, is used to power a steam
turbine.

Natural gas is the primary fuel; low sulfur distillate fuel oil is the back-up fuel.

Applicant requests the following permit condition:

Excess emissions resulting form startup, shutdown, or malfunction shall be permitted provided
that best operational practices are adhered to and the duration of excess emission shall be
minimized. Excess emissions occurrences shall in no case exceed two hours in any 24-hour
period except during both “cold start-up” to or shutdowns from combined cycle plant operation.
During start-up to simple cycle operation, up to four hours of excess emissions are allowed.
During shutdowns from combined cycle operation, up to three hours of excess emissions are
allowed. Cold start-up is defined as a startup to combined cycle operation following a complete
shutdown lasting at least 48 hours.

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

1. Control Equipment/Method Description (Limit to 200 characters per device or method):
Dry Low NOy (DLN) Combustor.
Water injection during fuel oil firing.

Selective Catalytic Reduction (SCR).

2. Control Device or Method Code(s): 024, 028, 065

Emissions Unit Details

1. Package Unit: Combined cycle combustion turbine generator
Manufacturer: General Electric Model Number: PG 7241 FA

2. Generator Nameplate Rating: 170 MW

3. Incinerator Information: N/A

Dwell Temperature: °F
Dwell Time: seconds
Incinerator Afterburner Temperature: °F

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 16
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B. EMISSIONS UNIT CAPACITY INFORMATION
(Regulated Emissions Units Only)

Emissions Unit Operating Capacity and Schedule

1. Maximum Heat Input Rate: (Natural gas firing) 1,910.2 (HHV) MMBtwhr
_ (Fuel oil firing) 2,059.4 (HHV) MMBtwhr
2. Maximum Incineration Rate: N/A Ib/hr tons/day
3. Maximum Process or Throughput Rate: N/A
4. Maximum Production Rate: N/A
5. Requested Maximum Operating Schedule:
For Natural Gas: 24 hours/day 7 days/week
52 weeks/year 8760 hours/year
For Fuel Oil: 24 hours/day 7 days/week
12 days/year 288 hours/year

6. Operating Capacity/Schedule Comment (limit to 200 characters):
Maximum Heat Input Rate in Field 1 is based on and includes supplementary firing for
natural gas firing, (Higher heating value (HHV))
Maximum heat Input Rate during No.2 oil firing is 2059.4 mmBtw/hr (HHV)

*Maximum hours of operation on natural gas are 8,760 hr/yr and 288 hr/yr for No.2 Fuel
oil.

DEP Form No. 62-210.900(1) - Form
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of 2

C. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

List of Applicable Regulations

40 CFR 60, Subpart A- General Provisions

Emission unit applicable regulations hereby
incorporates by reference the Title V Core
List of Applicable Regulations that all Title V
sources are presumptively subject.

40 CFR 60, Subpart Dc- Standards of
Performance for Small Industnal-
Commercial-Institutional Steam Generating

K9EFR 60, Subpart GG- Standards of
Performance for Stationary Gas Turbines

40 CFR 72, Permits Regulation

40 CFR 73, Sulfur Dioxide Allowance
System

40 CFR 75, Continuos Emission Monitoring

62-204.800(7)(b), Federal Regulations
Adopted by Reference- Standards of
Performance for New Stationary Sources

62-297.520, Stationary Sources- Emissions
Monitoring

Ordinance Code, City of Jacksonville (JOC),
Title X, Chapter 376, Odor Control

Jacksonville Environmental Protection Board
(JEPB), Rule 2 Part IX, General Pollutant
Emission Limiting Standards — Objectionable
Odor Prohibited

Ordinance Code, City of Jacksonville (JOC),
Title V, Chapter 362, Air and Water Pollution

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

Emission Point Description and Type

1. Identification of Point on Plot Plan or 2. Emission Point Type Code:
Flow Diagram?
ID #23 on Plot Plan in Attachment C 1

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

One 190-foot vertical cylindrical exhaust stack associated with the CT/HRSG

4. ID Numbers or Descriptions of Emission Units with this Emission Point in Common:

N/A
5. Discharge Type Code: 6. Stack Height: - 7. Exit Diameter:
\% 190 feet 18 feet
8. Exit Temperature: 9. Actual Volumetric Flow 10. Water Vapor:
210 °F Rate: N/A
1,011,200 acfm
11. Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height:
N/A N/A

13. Emission Point UTM Coordinates:
Zone:17 East (km):408.774 North (km):3354.531

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 2

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

Combustion turbine operating in combined cycle on natural gas. This unit is allowed to
operate on natural gas for an entire year (i.e., 8,760 hours)

2. Source Classification Code (SCC): 3. SCC Units:

20100201 Million Cubic Feet Burned (all gaseous fuel)

4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity

1.87 16,405.25 Factor: N/A

7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
N/A 1020 ‘

10. Segment Comment (limit to 200 characters):

Maximum Hourly Rate = 1910.2 mmBtuw/hr = 1.87 mmscf/hr
1020 mmBtu/mmscf

Maximum Annual Rate = 8760 hrs/yr x 1910.2 mmBtu/hr = 16,405.25 mmscf/hr
1020 mmBtw/mmscsf

Segment Description and Rate: Segment _2 of 2

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

Combustion turbine operating in combined cycle on No. 2 distillate fuel oil. Unit 2
will operate on No.2 distillate fuel oil for 288 hours per year.

9. Source Classification Code (SCC): 3. SCC Units:

20100101 Thousand Gallons Burned (all liquid fuels)
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
14.82 ' 4,266.96 Factor: N/A
7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
0.05 N/A 139

10. Segment Comment (limit to 200 characters):

Maximum Hourly Rate = 2059.4 mmBtu/hr = 14.82 thousand gallons/hr
139 mmBtu/thousand gallons

Maximum Annual Rate = __ 288 hrs/yr x 2059.4 mmBtuw/hr = 4,266.96 thousand gallons/yr
139 mmBtu/thousand gallons

DEP Form No. 62-210.900(1) - Form
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F. EMISSIONS UNIT POLLUTANTS

(All Emissions Units)
1. Pollutant Emitted | 2. Primary Control 3. Secondary Control | 4. Pollutant
~ Device Code Device Code Regulatory Code
NOX 065 024, 028 EL
CO EL
VOC EL
SO2 EL
PM EL
PM10 EL
PB EL

‘ HAPS NS

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

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

Potential/Fugitive Emissions

1.

Pollutant Emitted: NOy

2. Total Percent Efficiency of Control:

61%

3. Potential Emissions: 4. Synthetically
Natural Gas Firing 24.95 Ib/hour 109.28 tons/year Limited? [ |
Fuel Oil Firing 119.37  Ib/hour 17.19 tons/year

5. Range of Estimated Fugitive Emissions:

[ ]1 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Method Code:
0
8. Calculation of Emissions (limit to 600 characters):
Potential annual emissions:
Natural Gas Firing:
24.95 1b/hr * 8760 hr/yr * 1/2000 1b = 109.28 tons per year
Fuel Oil Firing:
119.37 Ib/hr * 288 hr/yr* 1/ 2000 1b = 17.19 tons per year

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

Allowable Emissions Allowable Emissions 1 of 3

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:
1)
3.5 ppm (at 15% O, for Natural Gas ) 2495 lb/hour  109.28 tons/year
5. Method of Compliance (limit to 60 characters):

Record Keeping — hours of operation per fuel type per 12 month period

Stack testing
CEMS

6.

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

8,760 hours of Natural gas firing.

OTHER Explanation : BACT

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

Allowable Emissions Allowable Emissions _2 of 3

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

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

15 ppm (at 15% O, ) for Fuel Oil 119.37 Ibour  17.19 tons/year

5. Method of Compliance (limit to 60 characters):

Record Keeping — hours of operation per fuel type per 12 month period
Stack testing
CEMS

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

288 hours/yr of fuel oil firing.

OTHER Explanation : BACT.

® -

Allowable Emissions Allowable Emissions 3 of 3
Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
RULE Emissions:

3.
75 ppm (at 15% O, ) for Natural Gas

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

5.

Method of Compliance (limit to 60 characters):

Record Keeping — hours of operation per fuel type per 12 month period
Stack testing

CEMS

6.

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

8,760 hours of Natural gas firing.

DEP Form No. 62-210.900(1) - Form
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Pollutant Detail Information Page 2 of 5

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

Potential/Fugitive Emissions

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

3. Potential Emissions: 4. Synthetically
Natural Gas Firing:  54.26 lb/hour 237.66 tons/year Limited? [ ]
Fuel Oil Firing 72.43 lb/hour  10.43 tons/year

5. Range of Estimated Fugitive Emissions:

[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: ' 7. Emissions
Method Code:
0

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

Potential annual emissions:

Natural Gas Firing:

54.26 Ib/hr * 8760 hr/yr * 1/2000 1b = 237.66 tons per year
Fuel Oil Firing:

72.43 Ib/hr * 288 hr/yr* 1/ 2000 1b = 10.43 tons per year

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:
3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
54.26 Ib/hour 54.26 Ib/hour 237.66 tons/year

5. Method of Compliance (limit to 60 characters):
- Record Keeping — hours of operation per fuel type per 12 month period
- Stack testing

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):
8,760 hours of Natural gas firing.

OTHER Explanation : BACT.

DEP Form No. 62-210.900(1) - Form
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Pollutant Detail Information Page 2 of 5

Allowable Emissions Allowable Emissions 2 of 2

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

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

72.43 Ib/hour 72.43 Ib/our  10.43 tons/year
5. Method of Compliance (limit to 60 characters):

Record Keeping - hours of operation per fuel type per 12 month period
Stack testing

6.

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

288 hours/yr of Fuel oil firing.

OTHER Explanation : BACT.

DEP Form No. 62-210.900(1) - Form
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of 5

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

Potential/Fugitive Emissions

1. Pollutant Emitted: PM/PM,,

2. Total Percent Efficiency of Control:

3. Potential Emissions: 4. Synthetically
Natural Gas Firing 20.60  Ib/hour 90.23 tons/year Limited? [ ]
Fuel Oil Firing 62.10 lb/hour 8.94 tons/year

S. Range of Estimated Fugitive Emissions:

[ 11 [ 12 [13 to tons/year
6. Emission Factor: 7. Emissions
Method Code:
0

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

Potential annual emissions:
Natural Gas Firing:

20.60 1b/hr * 8760 hr/yr * 1/2000 Ib = 90.23 tons per year

Fuel Oil Firing:

62.10 1b/hr * 288 hr/yr* 1/2000 Ib = 8.94 tons per year

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

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable
"~ Emissions:

3. Requested Allowable Emissions and Units:

4. Equivalent Allowable Emissions:

5. Method of Compliance (limit to 60 characters):
- Record Keeping — hours of operation per fuel type per 12 month period

- Fuel monitoring schedule.
- VE Limitation

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

1.

Pollutant Emitted: SO,

2. Total Percent Efficiency of Control:

Potential Emissions:
Natural Gas Firing: 1.22 lb/hour 5.34 tons/year

4. Synthetically

Limited? [ ]

Fuel Oil Firing 109.35 lb/hour 15.74 tons/year
5. Range of Estimated Fugitive Emissions:
[ 11 [ ]2 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Method Code:
0

10.

Calculation of Emissions (limit to 600 characters):

Potential annual emissions:

Natural Gas Firing:

1.22 Ib/hr * 8760 hr/yr * 1/2000 1b = 5.34 tons per year
Fuel Oil Firing:

109.35 Ib/hr * 288 hr/yr* 1/ 2000 1b = 15.74 tons per year

11. 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:
3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
1.22 1b/hour 1.22 Ib/hour 5.34 tons/year
5. Method of Compliance (limit to 60 characters):

Record Keeping — hours of operation per fuel type per 12 month period

6.

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

8,760 hours of Natural gas firing.

DEP Form No. 62-210.900(1) - Form
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Pollutant Detail Information Page 4 of 5
Allowable Emissions Allowable Emissions 2 of 2
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:
3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
109.35 Ib/hour 109.35 Ib/hour 15.74 tons/year
5. Method of Compliance (limit to 60 characters):

Record Keeping — hours of operation per fuel type per 12 month period

6.

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

288 hours/yr of Fuel oil firing.

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

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

3. Potential Emissions: - 4. Synthetically
Natural Gas Firing: 4.77 lb/hour 20.89 tons/year Limited? [ ]
Fuel Oil Firing 8.14 1b/hour 1.17 tons/year

5. Range of Estimated Fugitive Emissions:

[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Method Code:
0

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

Potential annual emissions:

Natural Gas Firing:

4.77 Ib/hr * 8760 hr/yr * 1/2000 1b = 20.89 tons per year
Fuel Oil Firing:

8.14 Ib/hr * 288 hr/yr* 1/ 2000 1b = 1.17 tons per year

13. 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:
3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
4.77 1lb/hour 4.77 lb/hour 20.89 tons/year

5. Method of Compliance (limit to 60 characters):
- Record Keeping — hours of operation per fuel type per 12 month period

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

8,760 hours of Natural gas firing.

DEP Form No. 62-210.900(1) - Form
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Pollutant Detail Information Page 5 of 5

Allowable Emissions Allowable Emissions 2 of 2

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

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
8.14 Ib/hour 8.14 Ib/hour 1.17 tons/year

5. Method of Compliance (limit to 60 characters):

- Record Keeping — hours of operation per fuel type per 12 month period

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

288 hours/yr of Fuel oil firing.

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: Visible Emissions Limitation 1 of 1

1. Visible Emissions Subtype: VE20 ‘| 2. Basis for Allowable Opacity:
[X] Rule [ ] Other
3. Requested Allowable Opacity:
Normal Conditions: 20% Exceptional Conditions: 27 %

Maximum Period of Excess Opacity Allowed: 6 min/hour

Method of Compliance:
stack testing (USEPA Method 9 Visual Determination of Opacity)
VE limit proposed in lieu of PM/PM,( pound per hour limit.

Visible Emissions Comment (limit to 200 characters):

Florida Air Regulation: Rule 62.296

DEP 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: Continuous Monitor 1 _ of

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

3. CMS Requirement: [X] Rule [ 1 Other

4. Monitor Information: Later
Manufacturer: Later
Model Number: Later Serial Number:

5. Installation Date: Later 6. Performance Specification Test Date:
Later

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

Rule: 40 CFR Part 60 and 40 CFR Part 75.

‘ Continuous Monitoring System: Continuous Monitor 2 of 6

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

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

CMS will be installed before operation of the emission source.

Rule: New Source Performance Standards 40 CFR 60, Subpart GG

DEP Form No. 62-210.900(1) - Form
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Continuous Monitoring System: Continuous Monitor 3 of 6

1. Parameter Code: FLOW 2. Pollutant(s):

3. CMS Requirement: [ ] Rule [X ] Other

4. Monitor Information: Later
Manufacturer; Later
Model Number: Later Serial Number:

5. Installation Date: Later 6. Performance Specification Test Date:
Later

7. Continuous Monitor Comment (limit to 200 characters):
CMS will be installed before operation of the emission source.

Fuel oil flow monitoring will be operated pursuant to 40 CFR Part 75.

Continuous Monitoring System: Continuous Monitor 4 of 6

‘ 1. Parameter Code: FLOW 2. Pollutant(s):

3. CMS Requirement: Later [ ] Rule [ X ] Other

4. Monitor Information: Later
Manufacturer: Later

Model Number:Later Serial Number: Later
5. Installation Date: Later 6. Performance Specification Test Date:
Later

7. Continuous Monitor Comment (limit to 200 characters):
CMS will be installed before operation of the emission source.

Natural Gas flow monitor installed pursﬁant to 40 CFR 75.

DEP Form No. 62-210.900(1) - Form
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Continuous Monitoring System: Continuous Monitor S _of__6

1. Parameter Code: O2 2. Pollutant(s):

3. CMS Requirement: [X] Rule [ ] Other

4. Monitor Information: Later
Manufacturer: Later

Model Number: Later Serial Number: Later
5. Installation Date: Later 6. Performance Specification Test Date:
Later

7. Continuous Monitor Comment (limit to 200 characters):
CMS will be installed before operation of the emission source.

This CMS will be installed on the HRSG stack. Required by 40 CFR Part 75.

Continuous Monitoring System: Continuous Monitor ___ 6__of ___6

1. Parameter Code: VE 2. Pollutant(s):

3. CMS Requirement: [ ] Rule [ X ] Other

4. Monitor Information: Later
Manufacturer: Later

Model Number: Later Serial Number: Later
5. Installation Date: Later 6. Performance Specification Test Date:
Later

7. Continuous Monitor Comment (limit to 200 characters):
CMS for Opacity will be installed before operation of the emission source.

This CMS will be installed on the HRSG stack. Required by 40 CFR Part 75.

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

Supplemental Requirements

1.

Process Flow Diagram
[ X ] Attached, Document ID; Attachment D [ | Not Applicable [ ] Waiver Requested

Fuel Analysis or Specification
[ X ] Attached, Document ID: Attachment E [ ] Not Applicable [ ] Waiver Requested

Detailed Description of Control Equipment
[ X ] Attached, Document ID: SCA BACT Analysis Appendix 10.7, Section 3.0

Description of Stack Sampling Facilities
[ X ] Attached, Document ID:_Attachment F [ ] Not Applicable [ ] Waiver Requested

Compliance Test Report

[ ] Attached, Document ID:

[ ] Previously submitted, Date:
[ X ] Not Applicable

Procedures for Startup and Shutdown
[ ] Attached, Document ID: [X ] Not Applicable [ ] Waiver Requested

Operation and Maintenance Plan
[ ] Attached, Document ID: [ X ] Not Applicable [ ] Waiver Requested

Supplemental Information for Construction Permit Application
[ X ] Attached, Document ID: SCA PSD Application Appendix 10.7 [ ] Not Applicable

Other Information Required by Rule or Statute
[ ] Attached, Document ID: [ X ] Not Applicable

10. Supplemental Requirements Comment:
None

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
[ 1 Attached, Document ID; [ X ] Not Applicable

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

13. Identification of Additional Applicable Requirements
[ ] Attached, Document ID: [ X] Not Applicable

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

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

[ x ] Acid Rain Part - Phase II (Form No. 62-210.900(1)(a))
Attached, Document ID: Attachment G

[ ] Repowering Extension Plan (Form No. 62-210.900(1)(a)l1.)
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 Il NOx Compliance Plan (Form No. 62-210.900(1)(a)4.)
Attached, Document ID:

[ ] Phase NOx Averaging Plan (Form No. 62-210.900(1)(a)5.)
Attached, Document ID:

[ ] Not Applicable
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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. If
submitting the application form in hard copy, indicate, in the space provided at the top of each
page, the number of this Emissions Unit Information Section and the total number of Emissions
Unit Information Sections submitted as part of this application.

A. GENERAL EMISSIONS UNIT INFORMATION
(All Emissions Units)

Emissions Unit Description and Status

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

[X ] 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).

[ ] 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)

[X ] 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.

4. Description of Emissions Unit Addressed in This Section (limit to 60 characters):

Unit 3 — 170 MW Combined Cycle Combustion Turbine with supplemental firing.

4. Emissions Unit Identification Number: [ ] NoID
ID: 003 [ ] ID Unknown
5. Emissions Unit | 6. Initial Startup 7. Emissions Unit Major | 8. Acid Rain Unit?
Status Code: Date: Group SIC Code: [ X]
C 49

DEP Form No. 62-210.900(1) - Form
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9. Emissions Unit Comment: (Limit to 500 Characters)

The 170 MW combined cycle combustion turbine is comprised of one combustion turbine,
which exhausts through a heat recovery steam generator (HRSG) which, is used to power a steam
turbine.

Natural gas is the primary fuel; low sulfur distillate fuel oil is the back-up fuel.

Applicant requested emission limitation:

Excess emissions resulting form startup, shutdown, or malfunction shall be permitted provided
that best operational practices are adhered to and the duration of excess emission shall be
minimized. Excess emissions occurrences shall in no case exceed two hours in any 24-hour
period except during both “cold start-up” to or shutdowns from combined cycle plant operation.
During start-up to simple cycle operation, up to four hours of excess emissions are allowed.
During shutdowns from combined cycle operation, up to three hours of excess emissions are
allowed. Cold start-up is defined as a startup to combined cycle operation following a complete
shutdown lasting at least 48 hours.

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

2. Control Equipment/Method Description (Limit to 200 characters per device or method):
Dry Low NOx (DLN) Combustor.
Water injection during fuel oil firing.

Selective Catalytic Reduction (SCR).

2. Control Device or Method Code(s): 024, 028, 065

Emissions Unit Details

1. Package Unit: Combined cycle combustion turbine generator
Manufacturer: General Electric Model Number: 7FA

2. Generator Nameplate Rating:
3. Incinerator Information:
Dwell Temperature: °F
Dwell Time: seconds
Incinerator Afterburner Temperature: °F
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B. EMISSIONS UNIT CAPACITY INFORMATION
(Regulated Emissions Units Only)

Emissions Unit Operating Capacity and Schedule

1. Maximum Heat Input Rate: (Natural gas firing) 1,910.2 (HHV)  mmBtuwhr
(Fuel oil firing) 2,059.4 (HHV)  mmBtwhr
2. Maximum Incineration Rate: N/A - lb/hr tons/day
3. Maximum Process or Throughput Rate: N/A
4. Maximum Production Rate: N/A
5. Requested Maximum Operating Schedule:
For Natural Gas: } 24 hours/day 7 days/week
52 weeks/year 8760 hours/year
For Fuel Oil: 24 hours/day 7 days/week
12 days/year 288 hours/year

7. Operating Capacity/Schedule Comment (limit to 200 characters):
Maximum Heat Input Rate in Field 1 is based on and includes supplementary firing for
natural gas firing, (Higher heating value (HHV))
Maximum heat Input Rate during No.2 oil firing is 2059.4 mmBtuw/hr (HHV)

*Maximum hours of operation on natural gas are 8,760 hr/yr and 288 hr/yr for No.2 Fuel
oil.
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C. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

List of Applicable Regulations

40 CFR 60, Subpart A- General Provisions

Emission unit applicable regulations hereby
incorporates by reference the Title V Core
List of Applicable Regulations that all Title V
sources are presumptively subject.

40 CFR 60, Subpart Dc-

40 CFR 60, Subpart GG- Standards of
Performance for Stationary Gas Turbines

40 CFR 72, Permits Regulation

40 CFR 73, Sulfur Dioxide Allowance
System

40 CFR 75, Continuos Emission Monitoring

62-204.800(7)(b), Federal Regulations
Adopted by Reference- Standards of
Performance for New Stationary Sources

62-297.520, Station Sources- Emissions
Monitoring

Ordinance Code, City of Jacksonville (JOC),
Title X, Chapter 376, Odor Control

Jacksonville Environmental Protection Board
(JEPB), Rule 2 Part IX, General Pollutant
Emission Limiting Standards — Objectionable
Odor Prohibited

Ordinance Code, City of Jacksonville (JOC),
Title V, Chapter 362, Air and Water Pollution

DEP Form No. 62-210.900(1) - Form
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‘ D. EMISSION POINT (STACK/VENT) INFORMATION
(Regulated Emissions Units Only)
Emission Point Description and Type
4. Identification of Point on Plot Plan or 6. Emission Point Type Code:
Flow Diagram?
ID #23 on Plot Plan in Attachment 2 1

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

One 190-foot vertical cylindrical exhaust stack associated with the combustion turbine

8. ID Numbers or Descriptions of Emission Units with this Emission Point in Common:

N/A
9. Discharge Type Code: 6. Stack Height: 7. Exit Diameter:
\Y% 190 feet 18 feet
8. Exit Temperature: 9. Actual Volumetric Flow 10. Water Vapor:
‘ 210 °F Rate: N/A
1,011,200 acfm
11. Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height:
N/A N/A

13. Emission Point UTM Coordinates:
Zone:17 East (km):408.713 North (km):3354.531

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 2

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

Combustion turbine operating in combined cycle on natural gas. This unit is allowed to
operate on natural gas for an entire year (i.e., 8,760 hours)

2. Source Classification Code (SCC): 3. SCC Units:

20100201 Million Cubic Feet Burned (all gaseous fuel)

4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity

1.87 16,405.25 Factor: N/A

7. Maximum % Sulfur: 10. Maximum % Ash: 9. Million Btu per SCC Unit:
N/A 1020

11. Segment Comment (limit to 200 characters):

Maximum Hourly Rate = 1910.2 mmBtw/hr = 1.87 mmsct/hr
1020 mmBtuw/mmscf

Maximum Annual Rate = _ 8760 hrs/yr x 1910.2 mmBtw/hr = 16,405.25 mmscf/hr
1020 mmBtw/mmscsf

Segment Description and Rate: Segment 2 of 2

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

Combustion turbine operating in combined cycle on No. 2 distillate fuel oil. Unit 2
will operate on No.2 distillate fuel oil for 288 hours per year.

11. Source Classification Code (SCC): 3. SCC Units:

20100101 Thousand Gallons Burned (all liquid fuels)
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: | 6. Estimated Annual Activity
14.82 4,266.96 Factor: N/A
7. Maximum % Sulfur: 10. Maximum % Ash: 11. Million Btu per SCC Unit:
0.05 N/A 139

11. Segment Comment (limit to 200 characters):

Maximum Hourly Rate = 2059.4 mmBtu/hr = 14.82 thousand gallons/hr
139 mmBtu/thousand gallons

Maximum Annual Rate = _ 288 hrs/yr x 2059.4 mmBtwhr = 4,266.96 thousand gallons/yr
139 mmBtu/thousand gallons
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‘ F. EMISSIONS UNIT POLLUTANTS
(All Emissions Units)
1. Pollutant Emitted | 2. Primary Control 3. Secondary Control | 4. Pollutant
Device Code Device Code Regulatory Code

NOX 065 024, 028 EL

CO EL

vVOC EL

SO2 EL

PM EL

PM10 EL

PB EL

HAPS NS
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Pollutant Detail Information Page 1 of 3

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

Potential/Fugitive Emissions

1. Pollutant Emitted: NOy 2. Total Percent Efficiency of Control:
61%

3. Potential Emissions: 4. Synthetically
Natural Gas Firing 24.95 Ib/hour 109.28 tons/year Limited? [ ]
Fuel Oil Firing 119.37 Ib/hour 17.19 tons/year

S. Range of Estimated Fugitive Emissions:

[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Method Code:
0

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

Potential annual emissions:

Natural Gas Firing:

24.95 Ib/hr * 8760 hr/yr * 1/2000 1b = 109.28 tons per year
Fuel Oil Firing:

119.37 Ib/hr * 288 hr/yr* 1/2000 1b=17.19 tons per year

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

Allowable Emissions Allowable Emissions 1 of 3
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions: N/A
S. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
3.5 ppm (at 15% O, for Natural Gas ) 24.95 Ib/our  109.28 tons/year

5. Method of Compliance (limit to 60 characters):

Record Keeping — hours of operation per fuel type per 12 month period
Stack testing

- CEMS

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):
8,760 hours of Natural gas firing.

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

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

I5 ppm (at 15% O, ) for Fuel Oil 119.37 Ib/our  17.19 tons/year

5. Method of Compliance (limit to 60 characters):

- Record Keeping ~ hours of operation per fuel type per 12 month period
- Stack testing

- CEMS

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):
288 hours/yr of fuel oil firing.

OTHER Explanation : BACT.

Allowable Emissions Allowable Emissions 3 of 3
‘ 1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
RULE Emissions:

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
75 ppm (at 15% O, ) for Natural Gas

5. Method of Compliance (limit to 60 characters):

- Record Keeping — hours of operation per fuel type per 12 month period
- Stack testing

- CEMS

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

8,760 hours of Natural gas firing.
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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: CO

2. Total Percent Efficiency of Control:

3. Potential Emissions: 4. Synthetically
Natural Gas Firing:  54.26  lb/hour 237.66 tons/year Limited? [ ]
Fuel Oil Firing 7243 lb/hour 1043 tons/year

5. Range of Estimated Fugitive Emissions:

[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Method Code:
0

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

Potential annual emissions:

Natural Gas Firing:

54.26 Ib/hr * 8760 hr/yr * 1/2000 1b = 237.66 tons per year
Fuel Oil Firing:

72.43 Ib/hr * 288 hr/yr* 1/2000 1b = 10.43 tons per year

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

Allowable Emissions Allowable Emissions _1 of 2

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable
Emissions:

3. Requested Allowable Emissions and Units:
54.26 lb/hour

4. Equivalent Allowable Emissions:

54.26 lb/hour 237.66 tons/year

5. Method of Compliance (limit to 60 characters):
- Record Keeping — hours of operation per fuel type per 12 month period

- Stack testing

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

8,760 hours of Natural gas firing.

OTHER Explanation : BACT.
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Pollutant Detail Information Page 3 of 5
Allowable Emissions Allowable Emissions 2 of 2
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:
3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
72.43 lb/hour 72.43 Ib/hour  10.43 tons/year
5. Method of Compliance (limit to 60 characters):

Record Keeping — hours of operation per fuel type per 12 month period
Stack testing

6.

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

288 hours/yr of Fuel oil firing.

OTHER Explanation : BACT.
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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: PM/PM;, 2. Total Percent Efficiency of Control:

3. Potential Emissions: 4. Synthetically
Natural Gas Firing  20.60  lb/hour 90.23 tons/year Limited? [ ]
Fuel Oil Firing 62.10 Ib/hour 8.94 tons/year

5. Range of Estimated Fugitive Emissions:

[ 11 [ 12 [13 to tons/year
6. Emission Factor: 7. Emissions
Method Code:
0

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

Potential annual emissions:

Natural Gas Firing:

20.60 1b/hr * 8760 hr/yr * 1/2000 1b = 90.23 tons per year
Fuel Oil Firing:

62.10 1b/hr * 288 hr/yr* 1/ 2000 Ib = 8.94 tons per year

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

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

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

5. Method of Compliance (limit to 60 characters):

- Record Keeping — hours of operation per fuel type per 12 month period
- Fuel monitoring schedule.

- VE Limitation

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

2. Total Percent Efficiency of Control:

3. Potential Emissions: 4. Synthetically
Natural Gas Firing: 1.22 lb/hour 5.34 tons/year Limited? [ ]
Fuel Oil Firing 109.35 Ib/hour 15.74 tons/year

5. Range of Estimated Fugitive Emissions:

[ 11 [ 12 [ ]3 to tons/year
6. Emission Factor: : 7. Emissions
Method Code:
0
16. Calculation of Emissions (limit to 600 characters):

Potential annual emissions:

Natural Gas Firing:

1.22 Ib/hr * 8760 hr/yr * 1/2000 Ib= 5.34 tons per year
Fuel Oil Firing:

109.35 Ib/hr * 288 hr/yr* 1/ 2000 Ib = 15.74 tons per year

17. 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:

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
1.22 Ib/hour 1.22 Ib/hour 5.34 tons/year

5. Method of Compliance (limit to 60 characters):

- Record Keeping — hours of operation per fuel type per 12 month period

6.

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

8,760 hours of Natural gas firing.
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Allowable Emissions Allowable Emissions 2 of 2

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable
Emissions:

3. Requested Allowable Emissions and Units:

109.35 Ib/hour

4. Equivalent Allowable Emissions:
109.35 Ib/hour 15.74 tons/year

5. Method of Compliance (limit to 60 characters):
- Record Keeping — hours of operation per fuel type per 12 month period

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

288 hours/yr of Fuel oil firing.
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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
Natural Gas Firing: 4.77 lb/hour 20.89 tons/year Limited? [ ]
Fuel Oil Firing 8.14 lb/hour 1.17 tons/year

5. Range of Estimated Fugitive Emissions:

[ 11 [ ]2 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Method Code:
0

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

Potential annual emissions:

Natural Gas Firing:

4.77 Ib/hr * 8760 hr/yr * 1/2000 Ib = 20.89 tons per year
Fuel Oil Firing:

8.14 Ib/hr * 288 hr/yr* 1/ 2000 Ib = 1.17 tons per year

19. 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:
3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
4.77 1b/hour 4.77 lb/hour 20.89 tons/year

5. Method of Compliance (limit to 60 characters):
- Record Keeping — hours of operation per fuel type per 12 month period

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

8,760 hours of Natural gas firing.
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Pollutant Detail Information Page 5 of 5

Allowable Emissions Allowable Emissions 2 of 2

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

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

8.14 Ib/hour 8.14 1b/hour 1.17 tons/year

5. Method of Compliance (limit to 60 characters):
- Record Keeping - hours of operation per fuel type per 12 month period

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

288 hours/yr of Fuel oil firing.
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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: VE20

2. Basis for Allowable Opacity:

[X] Rule [ ] Other
3. Requested Allowable Opacity:
Normal Conditions: 20%  Exceptional Conditions: 27 %
Maximum Period of Excess Opacity Allowed: 6 min/hour
4. Method of Compliance:

stack testing (USEPA Method 9 Visual Determination of Opacity)
VE limit proposed in lieu of PM/PM,;, pound per hour limit.

Visible Emissions Comment (limit to 200 characters):

Florida Air Regulation: Rule 62.296

DEP 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: Continuous Monitor 1 _of 6

1. Parameter Code: EM 2. Pollutant(s): NO

3. CMS Requirement: [X] Rule [ ] Other

4. Monitor Information: Later
Manufacturer: Later
Model Number: Later Serial Number:

5. Installation Date: Later 6. Performance Specification Test Date:
Later

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

Rule: 40 CFR Part 60 and 40 CFR Part 75.

‘ Continuous Monitoring System: Continuous Monitor 2 of 6
1. Parameter Code: WTF 2. Pollutant(s):
3. CMS Requirement: [X ] Rule [ ] Other
4. Monitor Information:
Manufacturer:
Model Number: Serial Number:
5. Installation Date: 6. Performance Specification Test Date:

7. Continuous Monitor Comment (limit to 200 characters):
CMS will be installed before operation of the emission source.

Rule: New Source Performance Standards 40 CFR 60, Subpart GG
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Continuous Monitoring System: Continuous Monitor 3 of 6

1. Parameter Code: FLOW 2. Pollutant(s):

3. CMS Requirement: [ 1 Rule [X ] Other

4. Monitor Information: Later
Manufacturer: Later
Model Number: Later Serial Number:

5. Installation Date: Later 6. Performance Specification Test Date:
Later

7. Continuous Monitor Comment (limit to 200 characters):
CMS will be instalied before operation of the emission source.

Fuel oil flow monitoring will be operated pursuant to 40 CFR Part 75.

Continuous Menitoring System: Continuous Monitor __ 4 __of ___ 6

1. Parameter Code: FLOW 2. Pollutant(s):

3. CMS Requirement: Later [ ] Rule [ X ] Other

4, Monitor Information: Later
Manufacturer: Later

Model Number:Later Serial Number: Later
5. Installation Date: Later 6. Performance Specification Test Date:
Later

7. Continuous Monitor Comment (limit to 200 characters):
CMS will be installed before operation of the emission source.

Natural Gas flow monitor installed pursuant to 40 CFR 75.
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Continuous Monitoring System: Continuous Monitor 5 of 6

1. Parameter Code: O2 2. Pollutant(s):

3. CMS Requirement: [X] Rule [ ] Other

4. Monitor Information: Later
Manufacturer: Later

Model Number: Later Serial Number: Later
5. Installation Date: Later 6. Performance Specification Test Date:
Later

7. Continuous Monitor Comment (limit to 200 characters):
CMS will be installed before operation of the emission source.

This CMS will be installed on the HRSG stack. Required by 40 CFR Part 75.

Continuous Monitoring System: Continuous Monitor 6 of 6

. 1. Parameter Code: VE 2. Pollutant(s):

3. CMS Requirement: [ ] Rule [ X ] Other

4. Monitor Information: Later
Manufacturer: Later

Model Number: Later Serial Number: Later
5. Installation Date: Later 6. Performance Specification Test Date:
Later

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

CMS for Opacity will be installed before operation of the emission source.

This CMS will be installed on the HRSG stack. Required by 40 CFR Part 75.
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J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION
(Regulated Emissions Units Only)

Supplemental Requirements

1.

Process Flow Diagram
[ X ] Attached, Document ID: Attachment D [ ] Not Applicable [ ] Waiver Requested

Fuel Analysis or Specification
[ X ] Attached, Document ID: Attachment E [ ] Not Applicable [ ] Waiver Requested

Detailed Description of Control Equipment
[ X ] Attached, Document ID: SCA BACT Analysis Appendix 10.7, Section 3.0

Description of Stack Sampling Facilities
[ X ] Attached, Document ID: Attachment F [ ] Not Applicable [ | Waiver Requested

Compliance Test Report

[ ] Attached, Document ID:

[ ] Previously submitted, Date:
[ X ] Not Applicable

Procedures for Startup and Shutdown
[ 1 Attached, Document ID: [X ] Not Applicable [ ] Waiver Requested

Operation and Maintenance Plan
[ ] Attached, Document ID: [ X ] Not Applicable [ ] Waiver Requested

Supplemental Information for Construction Permit Application
[ X ] Attached, Document ID: SCA PSD Application Appendix 10.7 [ ] Not Applicable

Other Information Required by Rule or Statute
[ ] Attached, Document ID: [ X] Not Applicable

10. Supplemental Requirements Comment:
None
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Additional Supplemental Requirements for Title V Air Operation Permit Applications

11. Alternative Methods of Operation
[ 1 Attached, Document ID: [ X ] Not Applicable

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

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

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

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

[ X1 Acid Rain Part - Phase II (Form No. 62-210.900(1)(a))
Attached, Document ID:_ Attachment G

[ ] 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 Il NOx Compliance Plan (Form No. 62-210.900(1)(a)4.)
Attached, Document ID:

[ ] Phase NOx Averaging Plan (Form No. 62-210.900(1)(a)5.)
Attached, Document ID:

[ ] Not Applicable

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 59



Attachment A
Facility Applicable Regulations



List of Applicable Regulations

FDEP Title V Core List (effective 3/25/95) incorporated by reference
40 CFR Part 60, Subpart A — Standards of Performance for New Stationary Sources
40 CFR Part 60, Subpart GG — Standards of Performance for Stationary Gas Turbines
Part 70 — State Operating Permit Programs |

Section 70.1 - Program Overview

Section 70.2 - Definitions

Section 70.3 - Applicability

Section 70.4 - State Program Submittals and Transition

Section 70.5 - Permit Applications

Section 70.6 - Permit Content

Section 70.7 - Permit Issuance, Renewal, Reopenings, and Revisions
Section 70.8 — Permit Review by the EPA and Affected States
Section 70.9 — Fee Determination and Certification

Section 70.10 — Federal Oversight and Sanctions

Section 70.11 — Requirements for Enforcement Authority

Part 72 — Regulations on Permits

Subpart A — Acid Rain program General Provisions

Section 72.1 Purpose and Scope

Section 72.2 — Definitions

Section 72.3 — Measurements, Abbreviations, and Acronyms

Section 72.4 — Federal Authority

Section 72.5 — State Authority

Section 72.6 — Applicability

Section 72.9 — Standard Requirements

Section 72.10 — Availability of Information

Section 72.11 — Computation of Time

Section 72.12 — Administrative Appeals

Section 72.13 - Incorporation by Reference

Subpart B — Designated Representative

Section 72.20 — Authorization and Responsibilities of the Designated

Section 72.21 — Submissions



Section 72.22 — Alternate Designed Representative

Section 72.23 — Changing the Seignated Representative, Alternate Designated
Section 72.24 — Certificate of Representation

Section 72.25 — Objections

Subpart C — Acid Rain Application

Section 72.30 — Requirements to Apply

Section 72.31 — Information Requirements for Acid Rain Permit
Section 72.32 — Permit Application Shield and Binding Effect of Permit
Section 72.33 — Identification if Dispatch System

Subpart D — Acid Rain Compliance Plan and Compliance Options
Section 72.40 — General

Subpart E — Acid Rain Permit Conditions

Section 72.50 — General

Section 72.51 — Permit Shield

Subpart F — Federal Acid Rain Permit Issuance Procedure

Section 72.60 — General

Section 72.61 — Completeness

Section 72.62 — Draft Permit

Section 72.63 — Administrative Board

Section 72.64 — Statement of Basis

Section 72.65 — Public Notice of Opportunities for Public Comment
Section 72.66 — Public Comments

Section 72.67 — Opportunity for Public Hearing

Section 72.68 — Response to Comments

Section 72.69 — Issuance and effective Date of Acid Rain Permits
Subpart G — Acid Rain Phase II Implementation

Section 72.70 — Relationship to Title V Operating Permit Program
Section 72.71 — Approval of State Programs — General

Section 72.72 — State Permit Program Approval Criteria

Section 72.73 — State Issue of Phase 11 Permits



Section 72.74 — Federal Issuance of Phase 11 Permits
Squart H — Permit Revisions

Section 72.80 — General

Section 72.81 — Permit Modifications

Section 72.82 — Fast Track Modifications

Section 72.83 — Administrative Permit Amendment
Section 72.84 — Automatic Permit Amendment

Section 72.85 — Permit Reopening

Subpart I — Compliance Certification

Section 72.90 — Annual Compliance Certification Report
Section 72.95 — Allowance Deduction Formula

Section 72.96 Administrator’s Action on Corﬁpliance Certifications
Part 73 — Sulfur Dioxide Allowance Systems

Subpart A — Background and Summary

Section 73.1 — Purpose and Scope

Section 73.2 — Applicability

Section 73.3 — General

Subpart B — Allowance Allocations

Section 73.10 — Initial Allocations for Phase I and 11
Section 73.11 — Revision of Allocations

Section 73.12 — Rounding procedures

Section 73.13 — Procedures for Submittals

Section 73.26 — Conservation and Renewable Energy Reserve
Section 73.27 — Special Allowance Reserve

Subpart C — Allowance Tracking System

Section 73.30 — Allowance Tracking System Accounts
Section 73.31 — Establishment of Accounts

Section 73.32 — Allowance Accounts Contents

Section 73.33 — Authorized Account Representative

Section 73.34 — Recordation in Accounts



Section 73.35 — Compliance

Section 73.36 — Banking

Section 73.37 — Account Error and Dispute Resolution

Section 73.38 — Closing of Accounts

Subpart D — Allowance Transfers

Section 73.50 — Scope and Submission of Transfers

Section 73.51 — Prohibition

Section 73.52 — EPA Recordation

Section 73.53 — Notification

Subpart E — Auctions, Direct Sales, and Independent Power Producers Written
Section 73.70 — Auctions

Section 73.71 —- Bidding

Section 73.72 — Direct Sales

Section 73.73 — Selegation of Auctions and Sales and Termination of Auctions
Section 73.74 — Independent Power Producers Written Guarantee

Section 73.75 — Application for an IPP Written Guarantee

Section 73.76 — Approval and Exercise of the IPP Written Guarantee

Section 73.77 — Relationship of Independent Power Producers Written Guarantee
Section 75.5 — Prohibitions

Section 75.6 — Incorporation by Reference

Section 76.7 — EPA Study

Section 76.8 — [Réserved]

Subpart — Monitoring Provisions

Section 75.10 — General Operating Requirements

Section 75.11 — Specific Provisions for Monitoring SO2 Emissions

Section 75.12 — Specific Provisions for Monitoring NOx Emissions (NOx and Flow)
Section 75.13 — Specific Provisions for Monitoring CO2 Emissions

Section 75.14 — Specific Provisions for Monitoring Capacity

Section 75.15 — Specific Provisions for Monitoring SO2 Emissions Removal By

Section 75.16 — Specific Provisions for Monitoring Emissions from Common, By



Section 75.17 — Specific Provisions for Monitoring Emissions from Common, By
Section 75.18 — Specific Provisions for Monitoring Emissions from Common and
Section 75.41 — Precision Criteria

Section 75.42 — Reliability Criteria

Section 75.43 — Accessibility Criteria

Section 75.44 — Timeliness Criteria

Section 75.45 — Daily Quality Assurance Criteria

Section 75.46 — Missing Data Substitution Criteria

Section 75.47 — Criteria for a Class of Affected Units

Section 75.48 — Petition for an Alternative Monitoring System

Subpart F — Recordkeeping Requirements

Section 75.50 — General Recordkeeping Provisions

Section 75.51 — General Recordkeeping Provisions for Specific Situations
Section 75.52 — Certifications, Quality Assurance and Quality Control Record
Section 75.53 — Monitoring Plan

Subpart G — Reporting Requirements

Section 75.60 — General Provisions

Section 75.61 — Notification and Recertification Test Dates

Section 75.62 — Monitoring Plan

Section 75.63 — Certification or Recertification Applications

Section 75.64 — Quarterly Reports

Section 75.65 — Capacity Reports

Section 75.66 — Petitions to the Administrator

Section 75.67 — Retired Units Petitions

Part 76 — EPA Regulations on Acid Rain Nitrogen Oxides

Section 76.1 — Applicability

Section 76.2 — Definitions

Section 76.3 — General Acid Rain Program Provisions

Section 76.4 —Incorporation by Reference

Section 76.5 — NOx Emission Limitations for Group 1 Boilers



Section 76.6 — NOx Emission Limitations for Group 2 Boilers [Reserved]

Section 76.7 — Revised NOx Emission Limitations fdr Group 1, Phase II Boilers

Section 76.8 — Early Election for Group 1, Phase II Boilers

Section 76.9 — Permit Application and Compliance Plans

Section 76.10 — Alternative Emission Limitations

Section 76.11 — Emissions Averaging

Section 76.12 — Phase I NOx Compliance Extensions

Section 76.13 — Compliance and Excess Emissions

Section 76.14 — Monitoring, Recordkeeping, and Reporting

Section 76.15 — Test Methods and Procedures

Section 76.16 — [Reserved]

Part 77 — Excess Emissions

State Applicable Requirements

Chapter 62-4, F.A.C.; PERMITS

62-4.055 — Permit Processing

Chapter 62-210, F.A.C.; STATIONARY SOURCES - GENERAL REQUIREMENTS

62-210.550 — Stack Height Policy

62-210.700 Excess Emissions

Chapter 62-212, F.A.C.; STATIONARY SOURCES - PRECONSTRUCTION REVIEW

62-212.300 — General Preconstruction Review Requirements

62-212.400 — Prevention of Significant Deterioration

62-212.410 — Best Available Control Technology

Chapter 62-213, F.A.C.; OPERATION PERMITS FOR MAJOR SOURCES OF AIR

POLLUTION

62-213.413 - Fast-Track Revisions of Acid Rain Parts

Chapter 62-214, F.A.C.; REQUIREMENTS FOR SOURCES SUBJECT TO THE FEDERAL -
ACID RAIN PR

62-214.300 — Applicability

62-214.320 — Applications

62-214.330 — Acid Rain Compliance Plan and Compliance Options



62-214.350 — Certification

62-214.370 — Revisions Administration Corrections

62-214.420 — Acid Rain Part Content

62-214.430 — Implementation and Termination of Compliance Options

Chapter 62-272, F.A.C.; AMBIENT AIR QUALITY STANDARDS

62-272.500 — Maximum Allowable Increases

Chapter 62-273, F.A.C.; AIR POLLUTION EPISODES

62-273.300 — Air Pollution Episodes

62-273.400 — Air Alert

62-273.500 — Air Warning

62-273.600 — Air Emergency

Chapter 62-296, F.A.C.; STATIONARY SOURCES — EMISSION STANDARDS

62-296.405 — Fossil Fuel Steam Generators

Chapter 62-297, F.A.C.; STATIONARY SOURCES — EMISSIONS MONITORING

62-297.401 — Compliance Test Methods

62-297.440 — Supplementary Test Procedures

62-297.520 — EPA Performance Specifications

62-297.620 — Exceptions and Approval of Alternate Procedures and Requirements
62-297.310 — General Test Requirements

Subpart F — Energy Conservation and Renewable Energy Reserve

Section 73.80 — Operation of Allowance Reserve Program for Conservation..
Section 73.81 — Quantified Conservation Measures and Renewable Energy
Section 73.82 — Application for Allowances from Reserve Program

Section 73.83 — Secretary of Energy’s Action on New Income Neutality

Section 73.84 — Administrator’s Action on Applications

Section 73.85 — Administrator Review of the Reserve Program

Section 73.86 — State Regulatory Autonomy, Appendix A to Subpart F... List of
Part 75 —~ Emission Monitoring

Subpart A — General

Section 75.1 — Purpose and Scope



Section 75.2 — Applicability

Section 75.3 — General Acid Rain Program Provisions

Section 75.4 — Compliance Dates

Subpart C — Operation and Maintenance Requirements

Section 75.20 — Certification and Recertification Procedures

Section 75.21 — Quality Assurance and Quality Control Requirements
Section 75.22 — Reference Test Methods

Section 75.23 — Alternatives to ASTM Methods

Section 75.24 — Qut-of-Control Periods

Subpart D — Missing Data Substitution Procedures

Section 75.30 — General Procedures

Section 75.31 — Initial Missing Data Procedures

Section 75.32 — Determinations of Monitor Data Availability for Standard Missing Data
Section 75.33 — Standard Missing Data Procedures

Section 75.34 — Units with Add-on Emission Controls

Subpart E — Alternative Monitoring Systems

Subpart 75.40 — General Demonstration Requirements



Attachment B
Area Map Showing Facility Location
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Attachment C
Facility Plot Plan



Attachment D
Process Flow Diagram
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Attachment E
Fuel Analysis



Fuel is specified as pipeline quality sweet natural gas and No. 2 fuel oil containing no more than
0.05 percent sulfur.
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FLORIDA GAS TRANSMISSION COMPANY Third Revised Sheet No. 102C
. Superseding

FERC Gas Tariff _
Third Revised Volume No. 1 Second Revised Sheet No. 102C

GENERAL TERMS AND CONDITIONS
{(continued)

GISB Definitions - shall mean any such definitions issued by

am.
GISB which have been adopted by the FERC. Transporter
incorporates GISB Definitions (Version 1.3, July 31, 1998)
1.2.8 through 1.2.12 and 4.2.1 through 4.2.8 by reference
herein.

2. QUALITY
A. Gas delivered by Shipper or for its account into Transporter's
pipeline system at receipt points shall conform to the following

quality standards:
shall be free from objectionable odors, solid matter, dust,

1.
gums, and gum forming constituents, or any other substance
which might interfere with the merchantability of the gas
stream, or cause interference with proper operation of the
lines, meters, regulators, or other appliances through which
it may flow; .

2. shall contain not more than seven (7) pounds of water vapor
per one thousand (1,000) MCF;

3. shall contain not more than one quarter (1/4) grain of
hydrogen sulphide per one hundred (100) cubic feet of gas:

4. shall contain not more than ten (10) grains of total sulphur -
per one hundred (100) cubic feet of gas;

5. shall contain not more than a combined total three percent
(3%) by volume of carbon dioxide and/or nitrogen;

6. shall contain not more than one gquarter percent (1/4%) by
volume of oxygen;

:ssued by: Robert B. Kilmer, Vice President
Effective: August 1, 1999

:ssued on: July 1, 1999

.ndex of pages previous paqe.next page

rtbiz.enron.com/public/TariffHTMLs/Third%20Revised%20Sheet%20N0.%20102C.htm  5/3/00



SPECIFICATIONS FOR #2 LOW SULFUR DIESEL FUEL

The oil shall be hydrocarbon oil, free. from alkali, mineral acid, grit, fibrous or other foreign matter and shall meet
the following physical and chemical properties: '

1) Gravity: A.P.I. 30 minimum (ASTM D287)
2) Flash: 130 F minimum (ASTM D93)
3) Viscosity: Kinematic, Centistokes at 100 F, minimum 2.0, maximum 3.0 (ASTM D445)
1) Water & Sediment: .50% maximum, (ASTM D1796 or D2700)
i) Pour Point: 0 F maximum (ASTM D97)
i) Distillation: 10% Point, 480 F maximum, 90% Point, 640 F maximum, End Point 690 F maximum (ASTM D86)
) Sulfur: Low Sulfur - 0.05% maximum (ASTM D129 or D1552),
) BTU: minimum 138,000 BTU's per gallon (ASTM D240)
?) Carbon Residue on 10% bottoms: .25 Max (ASTM D189)
0) Trace Metals (PPM, Max):
Calcium 4.0
Lead 1.0

Potassium 2.0
Vanadium 1.5.



Attachment F
Stack Sampling Facilities



"The stack sampling facilities will be installed in accordance with Rule 62-
297.310 (6)."



Attachment G
Acid Rain Permit Application



December 30, 1999

Mr. Scott Sheplak, P.E.

Title V Administrator

Department of Environmental Protection
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee. FL 32399-2400

RE: Brandy Branch Facility
Acid Rain Application Forms

Dear Mr. Sheplak:
. Enclosed please find the Acid Rain Application Forms for the Brandy Branch Facility.
If vou have any questions with regard to this matter, please contact me at (904) 665-6247.

Sincerely.

=

N. Bert Gianéizza, P.E.
Environmental Permitting
& Compliance Group

cc: USEPA
USEPA, Region 4

be: J. Connolly
E. Mims

. L. Stamner
: B. Gianazza
File

bbacidrain



"BEST AVAILABLE COPY . .

Phase Il Permit Application page 1

For more information, see instructions and refer to 40 CFR 72.30 and 72.31 and Chapter 62-214, FA.C.

This submission is: ﬁ New O Revised :
STEP 1
Identify the source by
plant name, State, and PlantName  Brandy Branch State FL ORIS Code 7846
ORIS code from NADB
STEP 2 Enter the boiler Compliance
ID# from NADB for each Plan
affected unit and indicate
whether a repowering plan a b d
is being submitted for the ¢ €
unit by entering "yes" or
"no” at columnc. For Boiler ID# Unit will Repowering New Units New Units
new units, enter the hoid affowances Plan
requested information in in accordance
columns d and e. with 40 CFR . Commence Monitor
72.9(c)(1) Operation Date Certification
Deadline
‘ 001 Yes Dec. 2000 Dec. 2000
002 Yes Dec. 2000 Dec. 2000
003 Yes Dec. 2001 Dec. . 2001
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

STEP 3

Check the box if the
response in column ¢ of
Step 2 is "Yes for any unit

DEP Form No. 62-210.900{1)(a) - Form
Effective: 7-1-95

O For each unit th.a't will be repowered, the Repowering Extension Plan form is included and the Repowering
'I",echn;:loggygpetltnon form has been submitted or will be submitted by
une 1, 1997.




EP 4

ad the standard
requirements and
certification, enter
the name of the
designated repre-
sentative, and sign
and date

Phase il Permit - Page 2

Plant Name (fom Step 1) Brandy Branch

Standard Requirements

Permit Requirements.

(1) The designated representative of each Acid Rain source and each Agid Rain unit at the source shall: )
(i) Submit a complete Acid Rain part application (including a compliance pian) under 40 CFR part 72, Rules 62-214.320 and 330, FA.C. in

accordance with the deadlines specified in Rule 62-214.320, FA.C.; and
(ii) Submit in a timely manner any supplemental information that the permitting authority determines is necessary in order to review an Acigl
Rain part application and issue or deny an Acid Rain permit;

(2) The owners and operators of each Acid Rain source and each Acid Rain unit at the source shall:
(i) Operate the unit in compliance with a complete Acid Rain part application or a superseding Acid Rain part issued by the permitting
authority; and S
(i) Have an Acid Rain Part.

Monitoring Requirements.

(1) The owners and operators and, o the extent applicable, designated representative of each Acid Rain source and each Acid Rain unit at the

source shall comply with the monitoring requirements as provided in 40 CFR part 75, and Rule 62-214.420, FA.C.
{2) The emissions measurements recorded and reported in accordance with 40 CFR part 75 shall be used to determine compliance by the unit
with the Acid Rain emissions limitations and emissions reduction requirements for sulfur dioxide and nitrogen oxides under the Acid Rain

Program.
(3) The requirements of 40 CFR part 75 shall not affect the responsibility of the owners and operators to monitor emissions of other pollutants or
other emissions characteristics at the unit under other applicable requirements of the Act and other provisions of the operating permit for the

source.

Sulfur Dioxide Requirements.

(1) The owners and operators of each source and each Acid Rain unit at the source shall:
(i) Hold allowances, as of the aliowance transfer deadline, in the unit's compliance subaccount (after deductions under 40 CFR 73.34(c)) not
less than the total annual emissions of sulfur dioxide for the previous calendar year from the unit; and
(i) Comply with the applicable Acid Rain emissions limitations for sulfur dioxide.
(2) Each ton of sulfur dioxide emitted in excess of the Acid Rain emissions limitations for sulfur dioxide shall constitute a separate violation of
the Act
{3) AnAcid Rain unit shall be subject to the requirements under paragraph (1) of the sulfur dioxide requirements as follows:
(i) Starting January 1, 2000, an Acid Rain unit under 40 CFR 72.6(a)(2); or
(ii) Starting on the tater of January 1, 2000 or the deadline for monitor certification under 40 CFR part 75, an Acid Rain unit under 40 CFR

72.6(3)(3).
(4) Allowances shall be heid in, deducted from, or transferred among Allowance Tracking System accounts in accordance with the Acid Rain

Program.

(5) An allowance shall not be deducted in order to comply with the requirements under paragraph (1)(i) of the sulfur dioxide requirements prior to
the calendar year for which the aliowance was allocated.

(6) An allowance allocated by the Administrator under the Acid Rain Program is a limited authorization to emit sulfur dioxide in accordance with
the Acid Rain Program. No provision of the Acid Rain Program, the Acid Rain permit application, the Acid Rain permit, or the written exemption
under 40 CFR 72.7 and 72.8 and no provision of law shall be construed to limit the authority of the United States to terminate or limit such
authorization.

(7) An allowance allocated by the Administrator under the Acid Rain Program does not constitute a property right.

Nitrogen Oxides Requirements. The owners and operators of the source and each Acid Rain unit at the source shall comply with the applicable
Acid Rain emissions limitation for nitrogen oxides.

Excess Emissions Requirements.

(1) The designated representative of an Acid Rain unit that has excess emissions in any calendar year shall submit a proposed offset plan, as

required under 40 CFR part 77.
(2) The owners and operators of an Acid Rain unit that has excess emissions in any calendar year shail:
(1) Pay without demand the penaity required, and pay upon demand the interest on that penaity, as required by 40 CFR part 77; and

(ii) Comply with the terms of an approved offset plan, as required by 40 CFR part 77.

Recordkeeping and Reporting Requirements.

(1) Unless otherwise provided, the owners and operators of the source and each Acid Rain unit at the source shail keep on site at the source
each of the following documents for a period of 5 years from the date the document is created. This period may be extended for cause, at any
time prior to the end of § years, in writing by the Administrator or permitting authority:
() The certificate of representation for the designated representative for the source and each Acid Rain unit at the source and all documents
that demonstrate the truth of the statements in the certificate of representation, in accordance with Rule 62-214.350, F.A.C_; provided that
the certificate and documents shall be retained on site at the source beyond such 5-year period until such documents are superseded
because of the submission of a new certificate of representation changing the designated representative;
(ii) All emissions monitoring information, in accordance with 40 CFR pant 75;
{iii) Copies of all reports, compliance certifications, and other submissions and alf records made or required under the Acid Rain Program;

and,

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

Effective: 7-1-95



Phase Il Permit - Page 3

Plant Name (from Step 1) Brandy Branch

Recordkeeping and Reporting Requirements (cont)

(iv) Copies of ali documents used to complete an Acid Rain part application and any other submission under the Acid Rain Program or to
demonstrate compliance with the requirements of the Acid Rain Program.

{2) The designated representative of an Acid Rain source and each Acid Rain unit at the source shall submit the reports and compliance
certifications required under the Acid Rain Program, including those under 40 CFR part 72 subpart { and 40 CFR part 75.

Liabitity.

(1) Any person who knowingly violates any requirement or prohibition of the Acid Rain Program, a complete Acid Rain part application, an Acid
Rain part, or a written exemption under 40 CFR 72.7 or 72.8, including any requirement for the payment of any penaity owed to the United
States, shall be subject to enforcement pursuant to section 1 13(c) of the Act. . .

(2) Any person who knowingly makes a false, material statement in any record, submission, or report under the Acid Rain Program shall be
subject to criminat enforcement pursuant to section 113(c) of the Act and 18 U.S.C. 1001. ) .

{3) No permit revision shall excuse any violation of the requirements of the Acid Rain Program that occurs prior to the date that the revision
takes effect.

(4) Each Acid Rain source and each Acid Rain unit shall meet the requirements of the Acid Rain Program. ‘ )
(5) Any provision of the Acid Rain Program that applies to an Acid Rain source (including a provision applicable to the designated representative
of an Acid Rain source) shall also apply to the owners and operators of such source and of the Acid Rain units at the source. _

(6) Any provision of the Acid Rain Program that applies to an Acid Rain unit (including a provision applicable to the designated representative of
an Acid Rain unit) shall aiso apply to the owners and operators of such unit. Except as provided under 40 CFR 72.44 (Phase Ii repowering
extension plans), and except with regard (o the requirements applicable to units with a common stack unde_r 40 CFR part 75 (including 40 CFR
75.16, 75.17, and 75.18), the owners and operators and the designated representative of one Acid Rain unit _shall not be liable for any vnqlanon by
any other Acid Rain unit of which they are not owners or operators or the designated representative and that is located at a source of which they
are not owners or operators or the designated representative, )

(7) Each violation of a provision of 40 CFR parts 72, 73, 75, 77, and 78 by an Acid Rain source or Acid Rain unit, or by an owner or operator or
designated representative of such source or unit, shall be a separate violation of the Act.

Effect on Other Authorities. No provision of the Acid Rain Program, an Acid Rain part application, an Acid Rain part, or a written exemption under
40 CFR 72.7 or 72.8 shall be construed as:

(1) Except as expressly provided in title IV of the Act, exempting or excluding the owners and operators and, 10 the extent applicable, the -
designated representative of an Acid Rain source or Acid Rain unit from compliance with any other provision of the Act, including the provisions
of titte | of the Act relating to applicable National Ambient Air Quality Standards or State implementation Plans;

{2) Limiting the number of allowances a unit can hold; provided, that the number of allowances held by the unit shall not affect the source's
obligation to comply with any other provisions of the Act; 4

{3) Requiring a change of any kind in any State law regulating electric utility rates and charges, affecting any State law regarding such State
regulation, or limiting such State reguiation, including any prudence review requirements under such State law.

(4) Modifying the Federal Power Act or affecting the authority of the Federal Energy Regulatory Commission under the federal .Power Act. or,
(5) Interfering with or impairing any program for competitive bidding for power supply in a State in which such program is established.

Certification

1 am authorized to make this submission on behaif of the owners and operators of the Acid Rain source or Acid Rain units for yvhich tr!e
submission is made. | certify under penalty of law that | have personaily examined, and am familiar with, the statemgms and mfpr_manon
submitted in this document and all its attachments. Based on my inquiry of those individuals with pnmary responsibility for obtaining the
information,  certify that the statements and information are to the best of my knowledge and beiief true, accurate, and. comple;e. l_ am aware
that there are significant penatties for submitting false statements and information or omitting required statements and information, including the

possibility of fine or imprisonment.

hg ]
Name  jon p. Eckenbach /

Signature 4 ;1////’ / - / / % Date /- }6/’@‘;]

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

Effective: 7-1-95




STEP 5 (optional)
Enter the source AIRS
FINDS identification

DEP Form No. 62-210.900(1)(a) - Fom
Effective: 7-1-95

AIRS

FINDS

Phase Il Pemit - Page 4



United States
Environmentai Protection Agency OMB No. 2060-0258

Acid Rain Program

Certificate of Representation -

For more information, see instructions and refer to 40 CFR 72.24
This submission s: (X]New [ ] Revised (revised submissions must be completed in ful; see instructions)
This submission includes combustion or process sources under 40 CFR part 74 [_]

<EPA

STEP 1 7846

identify the source by

plant name, State, and Piant Name Brandy Branch siate FL. ORIS Code

ORIS code.

STEP 2

Enter requested Name

information for the

designated fddress 21 West Church Street

representative. Jacksonville, Florida 32202
Phone Numver  (904) 665-6315 Fax Numper (904) 554-7366
(E-mait address (i available) eckejp@jea.

STEP 3 .

Eiomaton i ihe  hem _ Tim E. Perkins

. alternate designated

representative, if

applicable. Phone Number (904 ) 665-4520 Fax Number (904) 665-7376
LE-mail address (i available) perkteej €a.com

| certify thati was selected asthe designated representative or altemate designated representative, as applicable, by an

STEP A4 Nas

Complete Step 5, read agreement binding on the owners and operators of the affected source and each affected unit at the source.

the certifications, and }certfy that have given notice of the agreement, selectingme as the ‘designated representative for the affected source and
sign and date. Fora each aflected unit at the source identified in this certificate of representation, ina newspaper of general circulation in the area
designated representa- where the source is located or in a State publication designed to give geanefa'l public natice. '

tive of a combustion or Icertitythatthave s
process source under 40 certify ave al necessar}'auha'itytomrrymnmydmiesam responsibilities under the Acid Rain Program on behalf
of the owners and operators of the aflected source and of each affected unit at the source and that each stch owner and

CFR part 74, the refer-
enceg in the certifications  °Perator shall be fully bound by my actions, inactions, or submissions.

to “affected unit” or . lcertifythatishallabide by any fidudiary responsibiliies imposed reernentby which | was select i
"affected units” also mpmentaﬁveoranembayte signagd represen"tgg‘re, asapp?igt‘:;g toywhichlwes s designated

apply to the combustion .
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references to "affected Where there are multiple hold o . . . -
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the source at whigh the certify m':mpmm an affected unit under life-of-the-untt, firn power contractual amrangements, |

combustion or process . ] ) ‘

source is located. 1 have given a written natice of my selection as the dess representative or altemate designated representative,
as appiicable, and of he a by which Iwas to each owner and operator of the affected source and
of each affected unit at the source; and

Allowances and the proceeds of transactions involving allowances will be deemed to be heid or distributed in
gropomon toeach s legal, equitable, leasehold, or contractual reservation or entitiement or, if such muttipie

olders have expressly provided for a different distribution of allowances by contract, that allowances and the
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STEP 5

Provide the name of
every owner and
operator of the source
and identify each
affected unit (or
combustion or process
sog,'ce) they own
and/or operate.

Plant Name (from Step 1) Brrandy Branch

Certificate - Page 2

Page [ ot £ ]

m;wm&mkpmsgubwbsbnmbehandme?masa?gmmdmewmegdmnrgeageﬁdxpmm#
ubmission is made. ify under oflaw that | have nally examined, and am fami , the
slatements and information certm. penalty i anammpemsased iry of those individuals with

in this documenti and allits

on

hr!n?'onnauonarewmebato{hy
faise

mmaryresponsm_ for obtaining the information, | certify that the statements and f 0
owledge and belief true, accurale, and cofplete. | am aware that there are significant penatties for submitting
statements and formation or omiting and information, induding the possibiiity of fine or i
e a EEEN
Signature{designated fepresdntative) ) Date
‘/," / -
Lotk ki
. [Signature ( ate flesignated repregentative) Date
5—

Name JEA E:I Owner E Operator
o# 001 | 102 002 | i# 003 | io# iD# ID# I0#
ID# 1D# 1D# 1D# 1D# ID# 10#
Name D Owner D Operator
ID# ID# 1D# 0# 10# ID# 1D#
ID# 1D# ID# 10# ID# D# 10#
Name E] Owner D Operator
iD# ID# 1D# iD# ID# 1D# ID#
1D# 1D# ID# ID# 1D# 1D# ID#
Name l:] Owner D Operator
ID# 1D# ID# ID# ID# ID# 1D#
1D# 1D# ID# ID# |D# ID# ID#
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Department of |
Environmental Protection

Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, Florida 32399-2400
January 19, 2000

David B. Struhs
Secreaary

Jeb Bush
Governor

Mr. N. Bert Gianazza, P.E.

Environmental Permitting & Compliance Group
Jacksonville Electric Authority

21 West Church Street

Jacksonville, FI. 32202-3139

Re: Acid Rain Phase I Permit Application
Brandy Branch Facility; ORIS Code: 7846

Dear Mr. Gianazza:

Thank. you for your recent submission of the Acid Rain Phase I Permit Application for
the subject facility. We have reviewed the document and found it to be complete.

Sincerely,

® AT SpCL
Scott M. Sheplak, ¥.E.

Administrator
Title V Section

cc: Jenny Jachim, EPA Region 4

“Protect, Conserve and Manage Florida’s Environment and Natural Resources”

Printed on recycled paper.
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®

STEP 1

Identify the source by
plant name, State, and
ORIS code.

STEP 2

Enter requested
information for the
designated
representative.

STEP 3

Enter requested
information for the
alternate designated

representative, if
appiicabie.

STEP 4

Compilete Step 5, read
the certifications, and
sign and date. For a
designated representa-
tive of a combustion or
process source under 40
CFR part 74, the refer-

ences in the certifications

to "affected unit” or
"affected units” also
apply to the combustion
or process source under
40 CFR part 74 and the
references to "affected
source" also apply to
the source at which the
combustion or process
source is located.

United States

OMB No. 2060-0288

B R P A9y
Certificate of Representation .

For more ir.lformation see instructions and refer to 40 CFR 7224
This submission is: New Revised (revised submissions must be compieted in full; see instructions)

This submission includes combustion or process sources under 40 CFR part 74 D

Ftate FL

Plant Name

7846
Brandy Branch BRIS Code

Name Jon P. Eckenbach, Executive Vice President

hddress 21 West Church Street
Jacksonvilie, FL Sz

Fax Number  (904) 665-7366

Phone Number  (904) 665-6315

F-mail address (if available)  eckejp@jea.com

Name  Susan Hughes, Vice President

Phone Number

(904) 665-6248 Lx Number (S04) 665-7376

E-mail address (if available) hughsn@jea.com

| certify that | was selected as the designated representative or alternate designated representative, as appii
SE€ _ , as applicable,
by an agreement binding on the owners and operators of the affected source'gnd eacr:gﬂeded unit at mgpsource ’

| certify that | have given notice of the agreement, selecting me as the ‘designated representative’ for the aff

_ : ected
spurcl:ﬁanq each af?ected unit at the source identified in thnig certificate of repgrosentatnn in a newspaper of general
circulation in the area where the source is located or in a State publication designed to give general public natice.

| certify that | have all necessary authority to carry out my duties and responsibilities under the Acid Rain Progra
on behalf of the owners and operators g?the affr;ycted s"cmrce and of eachpgffected&t:'iit atet;le source a::'!' eachm'
such owner and operator shall be fully bound by my actions, inactions, or Submissions. Foe and that

| centify that | shall abide by any fiduciary responsibilities imposed reem i selected
designated representative or a’l}yemate dgsign:tggs :epresef'\r;ﬁve, asb;p%ﬁ ca . et by which [ wes =

I certify that the owners and operators of the affected source and of each affected unit at the source shall ba bound
by any order issued to me by the Administrator, the permitting authority, or a court regarding the source or unit.

Where there are muitiple holders of a legal or itable title to, or a leasehold interest in ffected unit
a utility or industrial customer et I ted uni ife-of the-untt, i & Contrach
arrangements, | certy that purchases power from an affected unit under life-of-the-unit, fifm power contractual

| have given a written notice of selection as the designated repmentahve or alternate designated
representative, as applicable, and'm'the agreement by whi select each owner an esngm
the affected source and of each affected gnit at the sgurc:e, a:‘:as edto and o o

Allowances and the proceeds of transactions involving allowances will be deemed to be heid or distributed
in pur_o?orgg)n to each holder’s legal, equitable, leasehold, or contractual resarvation or entilement or, if such
rannud {ph: iders have expressly provided for a different distribution of allowances by contract, that allowances
wnhthe%rgoeeds of transactions involving allowances will be deemed to be heid or distributed in | s

The agreement by which | was selected as the atemate designated representative, i
proqec?ure for the owners and operators of the source and affect|ged units at the source tlg :p
designated representative to act in lieu of the designated representative.

able, includes a
orize the aitemate



STEP S5

Provide the name of
every owner and
operator of the source
and identify each
affected unit (or
combustion or process
source) they own
and/or operate.

lant Name (from Step 1)

Brandy Branch

| am authorized to make this submission on behalf of the owners and

units for which the submission is made. |

familiar with, the statem
of those individua
information are to

Hor o the best of my e
significant penatties for submitting faise
prisonment.

.| certify under penalty of taw that |
ents and information submitted in this document and all ) .
Is with primary responsibility for obtaining the information, | certify that the statements
and belief true, accurate, and ;
ents and information or omitting required statements and information,

have personal
Rts attachments.

cwﬂm-Pago%

Page 2 of

of the affected source or affected
lly examined, and am
. Based on my inquiry m

. | am aware that there are

including th ibility of or im|
/7 V4
N 4

ignat resentative) }

////‘/ﬁf?’
Date

. 17/

(alternate desig
o
Name JEA m Owner E Operator
ID# ID# ID# 3 ID# 10# ID# iD#
ID# ID# ID# iD# 10# 1D# 1D#
Name D Owner D Operator
ID# 1D# 1D# 1D# 10# 1D# D#
ID# ID# ID# ID# D# 1D# ID#
Name D Owner D Operator
10# 1D# ID# ID# 1D# 1D# 10#
10# iD# ID# ID# 10# I0# ID#
Name D Owner D Operator
ID# ID# ID# 10# ID# D# ID#
1D# ID# 10# ID# ID# I0# ID#
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