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Ms. Teresa Heron i
New Source Review Section R E C E EV E D
Bureau of Air regulation
Depariment of Environmental Protection '
2600 Blair Stone Road g JUN 1 0 2002
Tallahassee, FL 32399
BUREAU OF AIR REGULATION
RE: FPL MANATEE EXPANSION PROJECT

Request for Additional Information

Project No. 0810010-006-AC (PSD-FL-328) =

Ladlian

Dear Teresa:

On behalf of Mr. Simmons of Florida Power & Light Company, I am submitting the enclosed
responses to the comments and questions contained in your April 5, 2002 memorandum to Mr.
Oven concerning the Air Permit and Prevention of Significant Deterioration (PSD) Application for
the FPL Manatee Expansion Project. The responses to your comments and questions have aiso been
included in the sufficiency responses submitted to Mr. Over as part of the Site Certification
proceedings.

We trust this responds fully to all of your comments and questions. Please contact either
Mr. Simmons, the FPL application contact [phone (561) 691-2216], or myself if we may be of
further assistance.

Sincerely,

GOLPER ASSOCIATES Iy

S L,

Kennard F. Kosky, P.E. 7/

Principal
KFK/Ish
Enclosures: 4 copies

cc: Paul Plotkin, Plant General Manager Manatee Plant
K. H. Simmons, Manager of New Capacity Projects

PAProjecisi200140137609 FPL, Fort Myers-Martin-Manatee' Manatee'd 1 FDIEP BARY. 060702 doc
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Manatee Expansion Project
Additional Information-Florida Department of Environmental Protection
Bureau of Air Regulation
DEP File 0810010-006-AC (PDS-FL-328)

Comment 'FDEP-1: Minor Sources: "The application only lists the combustion turbines (CT),
heat recovery steam generator (HRSG) and fuel heaters (FH). What will be the auxiliary
equipment for this project (i.e., cooling tower, fire pump)? Submit emissions estimates for these
minor seurces and include these emissions as part of the PSD applhicability review."

Response: There will be no other auxiliary equipment or munor sources of air pollution
associated with the Manatee Unit 3 project. The emission units identified in the Air Permit/PSD
Application are the only emission units associated with the project. These are the four
combustion turbines, the four HRSG duct burner systems and 4 natural gas fuel heaters. There

will be no cooling tower(s) or diesel fire pumps associated with the project.

Comment 1FDEP-2: Natural Gas and Sulfur Dioxide Emissions: "Please revise and submit
sulfur dioxide emissions. Proposed sulfur dioxide emissions are calculated based on an emission
factor of 2 grains sulfur/100 scf pipeline natural gas. Recent BACT determinations have
considered an emission factor of not more than 1.5 grains sulfur/100 scf. When would the gas
supplier be selected?”

Response: The sulfur content in pipeline natural gas is controtled by the supplier. It is a function
of the amount of sulfur remaining from the removal mechanisms during processing {(e.g.. Claus
process for H,S removal) and the amount of mercaptans added as an odorant. The only
requirement for total sulfur for pipeline natural gas is the Federal Energy Regulatory Commission
(FERC) limit of 20 grains per 100 standard cubic feet (scf). Typically, the total sulfur in pipeline
natural gas 1s less than 1 grain/100 scf but 1s vanable. For the Manatee Unit 3 Project, an SO,
emission rate based on 2 grains/100 scf was used as a conservative upper limit to account for
variability and the vltimate natural gas supplier. However, the total sulfur assumed in the Air
Permit/PSD Application is 10 times lower than the FERC requirement. The gas supplier(s) will

be selected prior to the operation of the unit.

Comment 1FDEP-3: Heat Recovery Steam Generator: "What is the maximum steam
production rate (Ib steam/hr) from each HRSG? What is the capacity (MW) of the steam
generator? What is the model and manufacturer of the duct burners and HRSG, if already
selected? Submit the manufacturer performance emissions data sheets if available. Provide
supporting documents and/or calculations of the expected emissions levels for the combined gas
turbine exhaust and the duct burner emissions.”

Response: The steam production of the HRSG will vary depending upon ambient temperature
conditions and the amount of duct firing. Under maximum duct firing (550 MMBtu/hr) the
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maximum amount of steam produced is about 750,000 lb/hr. Under normal duct firing (about
200 MMBtwhr) the amount of steam produced is about 575,000 1b/hr while without duct firing
the amount of steam produced 1s about 425,000 Ib/hr. The capacity of the steam turbine generator
is a 460 MW (nominal). The manufacturers for the duct bumers and HRSG have not been
selected. The duct bumer emissions presented in the application have been guaranteed on other
similar projects. Attachment A presents typical information from a typical duct burmer
manufacturer. Attachment B contains performance data for the GE Frame 7FA combustion
turbine for Martin Units 8A and 8B. The CTs planned for the Manatee Unit 3 project will be
similar to those for the Martin Unit 8 Project. Attachment C presents duct burner calculations.
Emission calculations for the combustion turbine and combustion turbine with duct firing are
contained in Appendix A of the Air Permuit Application and PSD Analysis (Appendix 10.1.5 of
the SCA).

Comment 1FDEP-4: High Power Modes of Operation: "Please expand details of the
operations (temperature, % load, power output) under the requested modes of power
augmentation, fogging, and peak. What 1s the manufacturer's maximum recommended period
(hr/yr, hr/month) for operation under each of these modes?"

Response: Table 1FDEP-4 presents a matrix for the operation of Martin Unit 3. Descriptions of

fogging, power augmentation and peak operation follow.

Use of Inlet Fogging

The inlet cooling fogging systems can be used under all operating modes as long as the ambient
conditions are appropriate for reducing the inlet temperature using the system. This occurs when
the ambient temperature 1s greater than 60°F. The amount of heat removed using inlet-fogging
systems is highly dependent upon the ambient air conditions. The two most important parameters
are the dry bulb temperature and relative humidity. As moisture is added to the inlet air by the
fogging, the vaporization of the fog droplets cools the air toward the wet-bulb temperature. For
example, at an ambient temperature condition of 95°F and 50 percent relative humidity the
resultant wet bulb temperature, based on psychometric charts is 79°F. At 100-percent saturation

the inlet coeling system would result in a 16°F decrease of the turbine inlet air.

In Florida adiabatic cooling can be an effective means of inlet air cooling during the late moming
to evening hours. This period is typically 8 to 10 hours per day from about 10 am to 8 PM. In
the early moming hours and evening hours, the typical relatively humidity in Florida is 70 to

90 percent depending on the climatic conditions and is generally unfavorable for inlet cooling.
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The typical mid-afternoon cooling during the summer would be about 11°F and occurs with a
mid-afternoon temperature of 90°F and 64 percent relative hurmdity. In contrast, the average
minimum temperatures during winter and spring range from about 55°F to 65°F with relative
humidity of about 80 percent. The amount of adiabatic cooling would be about 3 to 4°F and is

generally unfavorable for inlet coohing.

The effect of decreasing the turbing inlet air through the use of fogging will be to increase the
mass flow of air that can go through the turbine which allows higher heat input and power output.
The combustion turbine 1s also more efficient since the heat rate decreases with decreasing
temperature. However, the turbine is still operating on its original power curves. Therefore, the
performance does not change from what would normally occur at that temperature and relative
humidity. In addition, there 1s no change in the emission rates when inlet cooling. There is no
limitation on the use of inlet fogging other than having the appropriate ambient air condittons for

its use.

Power Augmentation and Peak
Power augmentation involves the injection of steam to increase power. It is only operated when
the combustion turbine is operated at base (100 percent) and when the turbine inlet temperatures

are 59°F and above.

Peak mode involves increasing the firing temperature of the combustion turbine to increase power
output. This 1s accomplished through the digital control system. Peak operation would only

occur at base load (100 percent).

Power augmentation and peak operation have been termed "higher power modes" in the
application. There is no specific manufacturer limitation on the number of hours (i.e., hours/year
or hours/month) for power augmentation or peak operation other than performing the required
maintenance requirements specified by GE for each operating mode. When operating in these
modes, the duration between maintenance periods are sigmificantly decreased. The requested
number of hours in the application limits the operation of these modes to within acceptabie

maintenance requirements of GE.

Comment 1FDEP-5:  Automated Control System: "What type of control system is
recommended by the combustion manufacturer (i.e., Mark V control system, et¢)."

FDEP-3




0137609/3 Manatee/4.2/4.2.1 Sufficiency/
06/07/02 FDIEP BAR/FDEP BAR-Final Responses.doc

Response: The GE Frame 7FA combustion turbine uses the GE SPEEDTRONIC™ Mark VI
control system. The main functions of the Mark VI control system are the control during startup,
automatic generator synchronization, and turbine load control during normal operation and
protection against turbine damage. The system also controls the operation of the Dry Low NO,
2.6 (DLN 2.6) system. The system is fully automated with sequencing of the combustion system

through a number of staging modes prior to full load.

Comment 1FDEP-6: Start Up and Shutdown Emissions: "Please submit a Best Operating
Practice procedure for minimizing emissions during start up and shutdown (cold, warm, hot,
simple cycle, and combined cycle). What is the proposed number of startup/shutdowns?
Estimate the pollutants emissions during this period. Describe the "steam blow" process and
explain the requested length of time (90 days). Please provide supporting documentation.”

Response: As described in the response to the preceding comment, the startup and shutdown of
the unit will be automated and will be designed to minimize emissions consistent with
manufacturers recommendations. The submittal of a Best Operating Practice procedure is
somewhat premature since several of the control systems have not yet been selected (e.g., the
SCR vendor). While these procedures will be submitted as part of the Title V application, the

discussion below presents a discusston of startup and shutdown.,

Startup and Shutdown

In simple cycle operation, the CTs meet the proposed ermuission limuts within about 30 minutes. In
combined cycle, the startup of the combustion turbine involves controlling the exhaust
temperature and flow, so as not to exceed limitations imposed by the HRSG manufacturer
regarding rate of change of metal temperature and change of metal temperature differentials.
These limitations are reflected in maximum allowed increasing and decreasing HRSG ramp rates,

and specified steam drum temperatures/pressures and duration.

The limitations result in the need for a relatively long startup time for the CT when the HRSG is
cold. If the plant has been operating, and is then shutdown for more than 48 hours, the HRSG is
considered to be cold. Then a 4-hour HRSG startup duration is required before the CT can be

operated at loads above 50 percent load when firing natural gas.
If the plant shut down is less than 48 hours, then the HRSG is considered to be warm, and a

2-hour HRSG startup duration is required before the CT can be operated at above 50-percent load

when firing natural gas.
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Similar startup limitations, imposed by the steam turbine manufacturer are designed into the
turbine control system, and will apply when starting the steam turbine for combined cycle

operation,

These limitations result in a total duration of 12 hours where loads of 50 percent will occur for the

CTs. The CTs are started in sequence and the conditions of cold and warm startup would apply.

The startup will vary by the equipment vendors but presented below is a typical description of the
process. During all startup conditions, the speed and load of the combustion turbines (CTs) are
regulated to provide conditions that would not damage the HRSGs or steam turbine. The typical
conditions described below.

1. Cold Start — Occurs when the combined cycle unit has been shutdown for more than
48 hours. The total time for this startup condition is 12 hours. The first CT is started and
held at certain levels of heat input while the exhaust gases from the CT heat up the HRSG
and produce steam for the steam turbine. The steam turbine starts load at about 2-hours
into the start and load is applied to the CT at about 3 hours into the start. The second CT
15 started about 3 to 4 hours into the start with load apphed at about 4 to 5 hours into the
start. The third and fourth CTs are started in a similar sequence. At 12 hours into the
start, all CTs are at a load that will comply with proposed emission limits.

2. Warm Start — Occurs when the combined cycle unit has been shutdown for 48 hours or
less. The total time for this startup condition is about 2 hours. Similar to the cold start,
the first CT 1s started and held at levels of heat input while the exhaust gases from the CT
heat up the HRSG and produce steam for the steam turbine. The steam turbine starts load
at about ! hour into the start and load is applied to the CT shortly thereafter. The second
CT is started about | hour into the start with load applied at about 1% hours into the start.
At two hours into the start, the first CT has reach full load with steam applied to the

steam turbine. The other turbines are started in similar sequence.

Section 2.5.2 of the Air Permit/PSD Application (Appendix 10.1.5 of the SCA) proposed a
condition for cold startup of Unit 3 that was identical to that previously approved by the
department for the FPL Fort Myers Repowering Project. A maximum number of
startups/shutdowns cannot be proposed for the Project. The number of unit startups per year will

vary depending on unit dispatching maintenance requirements, forced outages, and other system
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factors. The units are expected to operate as base load units. Typical maintenance requirements

would require about one cold startup/shutdown per year.

Emissions in excess of the proposed emission limits will be for the pollutants scheduled and NO,,
CO, and VOC. Emissions of PM and SO, are governed by primanly fuel quality. During steam
blows, the CTs are operated at about 12 MW, which 1s about 7-percent load. Based on GE
estimates, the NO, emissions will be from 70 to 80 ppmvd corrected to 15-percent O,. These
emission rates will exceed the emission rates at 50-percent load and above. In addition, the SCR
will not yet be operational for steam blows and the operating temperature will not be sufficient.

For CO and VOC the estimated emissions will be 100 ppmvd and 7 ppmvw, respectively.

During cold and warm starts the NO, emissions will vary between about 60 and 100 ppmvd
corrected to 15-percent O,. For CO, emissions will be highly variable any range between 20 and
1,000 ppmvd. Similarly, VOCs will vary between less than 2 ppmvd and 100 ppmvd. Operating
during these pertods is of short duration and at operating conditions where mass emissions (1b/hr)

are concommitally Tower due to lower mass flow through the turbine.

Steam Blows

During construction, the steam piping systems internally accumulate weld spatter, slag, filings,
and other debris. If this material is not removed prior to steam turbine operation, the steam
turbine will be damaged by the metal particles, which would strike the blades and steam path
vaning at very high velocities. Blowing through the piping system with steam removes this
material, along with rust, grease, and other fabrication and construction residues pror to

commencemnent of combined cycle operation.

The steam blow procedure involves firing the combustion turbine (CT) in order to generate steam
in the heat recovery steam generator (HRSG), and then passing the steam through the piping
towards the steam turbine. A temporary tee is installed in the steam line to divert the steam and
foreign matter, to the atmosphere. Initial "steam blowing" i1s performed until the exhaust has no
color, and then a polished target is inserted near the venting location, prior to subsequent blows.
Blowing of steam through the line continues until the target shows limited "hits", according to
established criteria. When this criteria has been met, the line is considered clean. This method is
used to clean the main high-pressure steam supply piping as well as the hot and cold reheat steam

piping, steam bypass piping, and low pressure steam piping systems. These blows are carried out
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separately for each system, and in some cases, done in combination with other systems.
Following the steam blow procedure of the four CT/HRSG sets, the steam blow procedure is done

on the combined steam lines of the CT/HRSG to the main turbine.

The steam blow procedure is carried out at about 600 psi, which is less than the 2000 psi under
normal operating conditions. This requires that the CT load be at less than 50 percent operating
levels to supply the required steam. Further, it is desirable to thermally cycle the piping during

the process, which requires CT shutdowns and restarts.

The 90-day period referenced for steam blow 1s the calendar duration from initiation of the
process until completion for all four CT/HRSGs and main steam lines to the steam turbine. The
process will be intermittent throughout the 90-day period. There are numerous activities involved
exclusive of the steam blow procedure. For example, temporary steam blow piping and valves
must be removed and remnstalled for the various steam blowing operations. Occastonally,
equipment repair or replacement is necessary; and there may be delays due to weather or other
event. The duration of steam blowing is indeterminate but can be performed within the 90 day

period requested.

Comment 1FDEP-7: Maximum _Achievable Control Technology for HAPS: "Do the
proposed emissions rates for these pollutants include emissions during startup and shutdowns?
Please explain.”

Response: The emission rates for HAPs indirectly accounted for any HAPs during startup and
shutdown. Emissions of HAPs were conservatively estimated by using the following
assumptions:

. 100 percent load for all operation,

. 8,760 hour per year operation,

] Maximum use of duct firing, power augmentation and peak operation, and

. Conservatively high emission factors.

The maximum HAPs using these assumptions were estimated to be 15.1 TPY for all HAPs and
6.1 TPY for a single HAP (sce Table A-9 in Air Permit Application and PSD Analysis,
Appendix 10.1.5 of SCA). These maximum HAP emissions are considerably less than the major

HAP thresholds of 25 TPY for all HAPs and 10 TPY for a single HAP.
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As noted in the preceding response, the startup times are relatively short duration and at much
lower loads than that at base load. While concentrations of some air pollutants increase, the

operation at lower loads produces much less relative mass emission.

Comment 1FDEP-8: BACT for Carbon Monoxide

Comment 1FDEP-8a: "On the BACT economic analysis, what 1s the basts (i.e., vendor's quote,
capital recovery data) of the values given for the oxidation catalyst (OC). Provide us with the
names of all manufacturers that were contacted along with their estimates while developing
capital and annualized cost estimates for this project. Total proposed annualized cost per unit of
$691,000 appears to be higher than annualized cost for recent combined cycle projects reviewed
by the Department (i.c., Cana at $355,941 and El Paso at $485,924). The cost effectiveness
dollar/ton is also lower for those projects (i.e., Cana at $2,852 and El Paso at $2,475) compared to
the proposed cost of $4,409 for this project. Please recalculate the CO economic analysis.
Describe what alternative was used in the economic analyst, the installation of the catalyst prior
to the HRSG or within the HRSG (page 4-15 of the application)?"

Response: The CO BACT analysis of oxidation catalyst 1s based on vendor quotes from
Engelhard using procedures from the EPA Cost Control Manual. The cost effectiveness for
Manatee Unit 3 was $4,409 per ton of CO removed. The cost quotes received from Engelhard
and used in developing the supporting BACT analysis can be found in Attachment D of this
document. The oxidation catalyst system used in the economic analysis involved a system to be
designed within the heat recovery steam generator (HRSG). This system would control all the
CO emissions, including CO from the CTs and duct bumers. Attachment E contains the
economic cost analysis based on vendor data. The total annualized costs were developed by
annualizing the capital costs and incerporating direct annual and energy costs. The capital costs
were estimated using the procedures in the EPA Cost Control Manual. The direct annual and
energy costs were developed from vendor and engineering estimates. The resull was an
annualized cost of $691,000. Cost for other projects may be different based on the scope of each
project. With regard to the Cana Project (i.e., CPV Cana Ltd.) the Department did not require an
oxidation catalyst at a cost effectiveness of $2,852 per ton removed. In addition, the Department
did not proposes an oxidation catalyst for the El Paso Projects with a cost effectiveness of
$2,475 per ton of CO removed. For projects using the GE Frame 7FA turbine, the Department
has not determined that oxidation catalysts are BACT. The conclusions reached by the
Department in these permitting reviews, clearly suggest that an oxidation catalyst would not be

appropriate for the Manatee Umt 3 Project.

Comment 1FDEP-8b: "The requested CO BACT emission rates of 24.5 ppmvd at 15% O, (duct
burning), 29.5 ppmvd at 15% O, (duct burning and high power modes [HPM] of operation) do
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not represent current CO BACT control levels. At these levels, the Department believes that an
oxidation catalyst may be cost effective. Please comment."
Response: The requested CO BACT emission rates are in units of ppmvd not corrected to
15-percent O,. The corresponding values of the requested CO emission rates in units of ppmvd at
15-percent O, are as follows:

. 14.7 ppmvd at 15-percent O, (gas firing with duct burning)

. 19.2 ppmvd at 15-percent O, (gas firing with duct buming and power augmentation or

peaking)

Please refer to Table A-2 of the PSD Application (Appendix 10.1.5 of the SCA). Since GE
provides CO emission guarantees based on ppmvd and not corrected to 15-percent O, the
proposed emissions provided in the application are in units of ppmvd when duct firing. CO
emission limts for other similarly large combined cycle projects (i.e., »500 MW) ranged from
16 ppmvd at 15-percent O; for the Hines Energy Complex to 17 ppmvd at 15-percent O, for the

Osprey Energy Center. Both limits were 24-hour block averages.

The addition of an oxidation catalyst is not considered appropriate nor cost effective, given the
"insignificant” ambient air impacts, collateral environmental effects and cost effectiveness. The
cost effectiveness was estimated to be $4,409 per ton of CO removed. This also assumed
maximum worst case emissions, which is extremely conservative given the actual performance of
the GE Frame 7FA as acknowledged by the department in recent permits. Moreover, there are no
secondary environmental benefits of an oxadation catalyst since the amount of backpressure and
lost energy ultimately results in the generation of more CO, than is being controlled in the
oxidation catalyst (refer to Tables B-10 and B-11 in Appendix B of the Air Permit/PSD
Application; Appendix 10.1.5 of the SCA).

Comment 1FDEP-8¢c: "Provide supporting documentation that duct burning and HPM
operations would increase emisstons from 7.4 ppmvd at 15% O (GE guarantee) to 24.5 ppmvd at
15% O, (duct burning) and to 29.5 ppmvd at 15% O, (HPM)."

Response:  This information was presented in Appendix A of the PSD Application
(Appendix 10.1.5 of the SCA).

CO (Ib/hr) = CO(ppm) x [1 - Moisture(percent)/100] x 2116.8 Ib/ft* x Volume flow (acfm) x
28 (mole wgt CO) x 60 min/hr / [1545 x (CT temp.(°F) + 460°F) x 1,000,000 (adj. for ppm)]
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A. At an ambient temperature of 95 F, given the CT CO emission rate of 25.5 lb/hr
based on the GE guarantee, and the duct bumer (DB) CO emission rate of
0.08 Ib/MMBtu and a heat input of 550 MMBtu/hr, the CT/DB emission rate is
equivalent to 69.5 lb/hr. For this operating case, the moisture, temperature are as

follows: 12.17 percent, 1143 F.

See Attachment C for the calculation of the volume flow rate for the CT and DB equal to

2,277,437 acfm.

The resulting CO ppmvd emission concentration equals 24.5 ppmvd or 14.7 ppmvd at

15-percent O,

B. At an ambient temperature of 80 F and operation in power augmentation, given the
CT CO emission rate of 45 Ib/hr based on the GE guarantee, and the duct burner
(DB) CO emission rate of 0.08 Ib/MMBtu and a heat input of 550 MMBtu/hr, the
CT/DB emission rate is equivalent to 89 Ib/hr. For this operating case, the moisture,

temperature are as follows: 19.2 percent, 1125 F.

See Attachment C for the calculation of the volume flow rate for the CT and DB equal to
2,403,989 acfm.
The resulting CO ppmvd emission concentration equals 29.5 ppmvd or 19.2 ppmvd at

15-percent Os.

Comment 1FDEP-8d: "Other States, including New York, Massachusetts, New Jersey, Arizona,
Connecticut, Washington, and Califomia have enforced BACT standards by permitting a large
number of gas-fired combined and simple cycle power plants with CO limits of 2 to 6 ppmvd at
15% O, averaged over 3 hours and achieved using oxtdation catalyst. Continuous compliance is
demonstrated using CEMs, based on 3-hour averages. Please comment.”

Response: New York, Massachusetts, New Jersey, Arizona, Connecticut, Washington, and
California, are states that have non-attainment arcas for various pollutants. As such, new "major”
facilities attempting to locate within ozone non-attainment areas, are potentially subject to New
Source Review (NSR) requirements for non-attainment areas. As precursor pollutants to the
formation of ozone, NO, and VOC emissions are potentially subject to NSR requirements,
including the installation of Lowest Achievable Emission Rate (LAER) control technology. In

ozone non-attainment areas, LAER for VOC emissions from combined-cycle power facilities,
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which does not consider cost effectiveness, has typically been determined to be oxidation
catalyst. An oxidation catalyst would be the same as that which can be implemented for CO
control. The installation of an oxidation catalyst as LAER for VOC would also hmit CO
emissions. However, only BACT would be applicabie to CO. Therefore, similar power facilities
in New York, Massachusetts, New Jersey, Connecticut, and California have the requirement to
install oxidation catalyst based on LAER requirements for VOC and not BACT. The Manatee
power plant is located in Manatee County, which is attainment for all pollutants. Therefore,

Unit 3 is subject to PSD BACT requirements and not LAER for both VOC and CO.

Comment 1FDEP-8e: "Oxidation catalyst are technically feasible and can be cost effective for
both simple and combined cycle applications. They are also essential to control toxic emissions,
particularly from simple cycle turbines that experience a large number of startups. Please
comment."”

Response: Although oxidation catalyst are considered technically feasible for both combined
and simple cycle CTs, the addition of an oxidation catalyst is not considered appropriate nor cost
effective, given the "insignificant” ambient air impacts, collateral environmental effects and cost

effectiveness. The cost effectiveness was estimated to be $4,409 per ton of CO removed.

The GE 7FA CTs for this project will incorporate dry low NO, (DLN) burners as a part of the
emission control system. DLN combustion makes use of lean premix technology, originally
introduced in the 1990s. Although this project will also use SCR, DLN was onginally developed
to reduce NO, emissions without additional controls (i.e., SCR). DLN combustion premixes fuei
and air prior to the combustor and as a result limits flame temperature and the residence time at
the peak flame temperature. The resulting lower temperature results in lower NO,, CO, and HAP
formation. According to the August 21, 2001, memorandum from Roy Sims of the Emission
Standards Division, Combustion Group, entitled "Hazardous Air Pollutant (HAP) Emission
Control Technology for New Stationary Combustion Turbines,” for control of HAPs, "lean
premix combustion is a comparable technology to oxidation catalyst systems."” This conclusion
was the result of EPA analysis of HAP emissions from lean premix combustion turbines m the
range of 10 to 170 MW, compared with emission factors for diffusion flame stationary
combustion turbines equipped with oxidation catalyst systems. The results of this analysis show
that HAPs from lean premix CTs are equal or lower than HAPs from diffusion flame CTs with
oxidation catalyst. The proposed CTs will employ DLN combustion and as a result HAP
emissions from the facility will be less than 25 TPY for all HAPs and less than 10 TPY for any
single HAP. The proposed project is not a major source for HAPs by itself and it is not a
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reconstruction of the existing facilities at the Manatee Plant. Therefore, the requirements of

40 CFR 63.43 for a maximum control technology are not applicable to the project.

In addition, Manatee Unit 3 is a base-load unit with limited startups and shutdowns. Also refer to

the responses to Comments 1FDEP-9 and 1FDEP-11.

Comment 1FDEP-9: CO Emissions Increase or Decrease: "What would be the overall
increase or decrease in emissions for the facility as a result of applying the oxidation catalyst
technology in the new units? The application states that ” the end results is an additional 1,970
TPY of carbon dioxide (CO,). Please submit an explanation of this statement {compare the
decrease (in tons per year) of the operation of the new units with oxidation catalyst versus the
increase of the operation of the older units as a result of supplying needed energy). Refer to page
4-16 of the application.”

Response: The increases and decreases for installing an oxidation catalyst is presented in
Table B-11 of the Air Permit/PSD Application (Appendix 10.1.5 of the SCA). The CO from each
unit would be calculated decreased by 156.7 tons per year (TPY) from the emission rates
guaranteed by General Electric and those anticipated to be guaranteed by the duct bumer
manufacturer {see response to 1FDEP-3). As discussed, in Sectton page 4-17, the actual decrease
resulting from the addition of an oxtdation catalyst is not expected to be that beneficial given the
actual performance of the GE Frame 7FA turbine. As shown in Table B-11, the backpressure on
the turbine results in a direct loss of electric power that would otherwise be placed on the electric
grid. The amount of power lost as a result of the backpressure 1s about 3 million KW-hr per year.
To replace this power, other less efficient units are operated within the electric system, since
electric power is being supplied to meet demand. The demand is independent of the umit
operation and any energy lost within the operation of the units cannot be used to meet the
demand. To meet demand, the older less efficient power units are operated. This will result in
the generation of secondary air pollutants by these units even if the increment of power needed is
small. For example, units that cycle would be operated at an incrementally higher load to supply
the power lost. To convert the lost energy into thermal energy requirements, a heat rate of
10,300 Btw/kW-hr was used. The energy requirements was 31,121 MMBtw/year (ie.,
3,012,149 kW-hr x 10,301 BtwkW-hr x MM/10° = 31,121 MMBtwhr). The secondary air
pollutants were estimated to be about 4 TPY of criteria pollutants and 1,970 TPY of carbon
dioxide. As discussed on page 4-16, the amount of CO, produced as a direct result of the lost
energy 15 more than 10 times higher than the amount of CO theoretically reduced (ie.,
156.7 TPY) and converted to CO, in the oxidation catalyst. While 1t is certain that energy lost

that is not available to meet demand must be replaced, it Is uncertain the exact type of umt that
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would replace the lost energy. Typically these are cycling units much lower on the dispatch order
than Manatee Unit 3. In the FPL system it 1s hikely that the umit 1s an oil/gas-fired steam unit. It

was assumed that the lost power would be replaced using natural gas fired unit.

Comment 1FDEP-10: BACT for NO,

Comment 1FDEP-10a: "Appendix B, Tables for hot SCR appears to be missing. Please submit.
Other states, including New York, Connecticut, Illinois and Califormia have enforced BACT
standards by permitting a large number of gas-fired simple cycle peaking power plants with NO,
limits of 2 to 6 ppmvd at 15% O, averaged over 1 io 3 hours and achieved using high temperature
selective catalytic reduction (SCR). Continuous compliance s demonstrated using CEMs , based
on 1 hour to 3 hour averages. Please comment."

Response: These tables were inadvertently omitted and are provided as Attachment F. The
Manatee Unit 3 Project 1s a combmed cycle project.  Simple cycle operation is only being
requested to operate for a maximum fuel equivalent of 3,390 hours of hours during the first year
of operation and for a maximum fuel equivalent thereafter of 1,000 hours per year when
combined cycle operation is not functioning. SCR is technically feasible and demonstrated for

combined cycle operation, while "hot" SCR is not demonstrated on "F" Class turbines.

New York, Connecticut, Illinois, and California, are states that have non-attainment areas for
various pollutants. As such, new "major” facilities or "major” modifications to existing facilities
within these non-attainment areas, are potentially subject to New Source Review (NSR)
requirements. As precursor pollutants to the formation of ozone, NO, and VOC emissions are
potentially subject to NSR requirements in ozone non-attainment areas, including the installation
of LAER control technology. In non-attainment areas, LAER for NO, emissions from simple-
cycle power facilities has typically been determined to be SCR control to 2.0 - 2.5 ppmvd
corrected to 15 percent O,. Therefore, power facilitics in New York, Connecticut, Iltinois, and
California may have the requirement to install "Hot" SCR based on NSR requirements of LAER
control technology, a more stringent requirement than BACT that does not consider cost
effectiveness or collateral energy of environmental impacts. However, many of the projects are
smaller turbines than the "F" Class turbine proposed for the project. A review of Attachment G,
EPA Region - IV's "National Combustion Turbine List,"
(http://www epa.gov/regiond/air/permits/national_ct_list.x1s) for New York, Connecticut, Illinois,
and Califormia, indicates that NO, BACT for simple cycle combustion turbines to be dry low NO,
{DLN) not hot SCR. The Manatee power plant is located in Manatee County, which 1s attainment

for all pellutants and therefore, the proposed facility is subject to PSD BACT requirements, not
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NSR LAER. A review of EPA Region 1V's "National Combustion Turbine List,” also indicates a

range of 1-24 hour averaging times for BACT continuous compliance on similar projects.

Comment 1FDEP-10b: "Please evaluate the cost effectiveness of reducing NO, emissions to
2.0 ppmvd at 15% O, by SCR. Other states, including New York, Connecticut, Massachusetts,
Rhode Island, New Jersey, Arizona, Washington and California has enforced BACT standards by
permitting a large number of gas-fired combined cycle power plants with NO, limits of 1.55 to
2.5 ppmvd at 15% O, averaged on 1-hour average. Please comment.”

Response: Attachment H contains the revised cost effectiveness of reducing NO, emissions to
3.5, 2.5, and 2.0 ppmvd at 15-percent O, by SCR. New York, Connecticut, Massachusetts,
Rhode Island, New Jersey, Arizona, Washington and Califormia, are states that have non-
attainment areas for vanous pollutants. As such, new "major” facilities or "major" modifications
to existing facilities within these non-attainment areas, are potentially subject to New Source
Review (NSR) requirements. As precursor pollutants to the formation of ozone, NO, and VOC
emissions are potentially subject to NSR requirements, including the installation of LAER control
technology. In non-attainment areas, LAER for NO, emissions from combined-cycle power
facilities has typically been determined to be SCR control to 2.0 - 2.5 ppmvd corrected to
15-percent O,. Therefore, similar power facilities in New York, Connecticut, Massachusetts,
Rhode Island, New Jersey, Arizona, Washington and California may have the requirement to
install SCR based on NSR requirements of LAER control technology, a more stringent
requirement than BACT. A review of EPA Region I'V's "National Combustion Turbine List,”
http://www epa.gov/regiond/air/permits/national_ct list.xls, for New York, Connecticut,
Massachusetts, Rhode Island, New Jersey, Arizona, Washington and California, indicates that
NO, BACT for combined cycle combustion turbines to be SCR control to 2.5 to 4.5 ppmvd
corrected to 15-percent O,. The Manatee power plant is located in Manatee County, which is
designated as attainment for all pollutants and therefore, the proposed facility is subject to PSD
BACT requirements not NSR LAER.

Comment 1IFDEP-11: BACT Social Impacts: "Expand the BACT analysis to include the
social impact of the application of selective catalytic reduction (SCR) and oxidation
catalysis (OC)?"

Response:  Although not described as "social impacts,” the BACT analyses for SCR and
oxidation include components of social impacts for the technology. These are describe further

below:
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Social Impacts of SCR: The social impacts of SCR are incorporated within the economic and
energy impacts described in the Section 4 of the Air Permit/PSD Application. From a social
perspective, the use of SCR has implications of both costs and benefits. The capital cost of the
SCR ($2,645,725 from Table B-5A) will generate some direct economic benefits. Since SCR
equipment is speciahized these benefits would primanily accrue to the manufacturer, which would
be located out of Florida. Installation would be at the unit and likely be limited to several weeks
of labor effort. The cost for SCR is estimated to be about 0.06 cents per KW-hr, which will be
passed to FPL's customers. {(Calculation: $1,446,073/umt/year x 1 umit/287,500 kW/hr x
year/8,760 hrs x 100 cents/$; refer to Table B-5a). With SCR, the lost power for each CT/HRSG
would be sufficient to supply about 493 residential customers. This is about 0.24 percent of the
electric energy that would be supplied by each CT/HRSG. SCR equipment and systems would
have to be maintained and would require about 0.6 man-years per CT/HRSG. This will generate
economic benefits through payroll, which has been estimated to be about $19,000/year per
CT/HRSG. Pollution control equipment, such as SCR, 1s tax exempted from property taxes. The
use of ammonia would be supplied in state (estimated to be about $110,000 per CT/HRSG)} and
would generate abhout one trip per week for delivery. A Risk Management Plan (RMP) may be
required depending upon the type and quantities of ammonia. SCR would remove about
76 percent of NO, or a potential of 254 TPY. This benefit is somewhat offset due to the
emissions of ammonia, PM and secondary emissions. While the NO, reduction would not
significantly reduce ground-level concentration of NO, {as compared to ambient air quality

standards), the reduction of NO, would be beneficial in reducing a precursor to ozone formation.

Social Impacts of Oxidation Catalyst (OC): The social impacts of OC are incorporated within
the economic and energy impacts described in the Section 4 of the Atr Permit/PSD Application.
From a social perspective, the use of OC has implications of both costs and benefits. The capital
cost of the OC ($1,644,300 from Table-B10) will generate some direct economic benefits. Since
OC equipment 1s specialized these benefits would primarily acerue to the manufacturer, which
would be located out of Florida. Installation would be at the unit and likely be limited to several
weeks of labor effort. The cost for OC is estimated to be about 0.027 cents per KW-hr, which
will be passed to FPL's customers. (Calculation: $691.,000/unit/year x 1 unit/287,500 kW/hr x
year/8,760 hrs x 100 cents/$; refer to Table B-10). With OC, the lost pewer for each CT/HRSG
would be sufficient to supply about 252 residential customers. This is about 0.12 percent of the
electric energy that would be supplied by each CT/HRSG. OC equipment and systems would

have to be maintained and would require about 0.2 man-years per CT/HRSG. This will generate
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economic benefits through payroll, which has been estimated to be about $6,000/year per
CT/HRSG. Pollution control equipment, such as OC, is tax exempted from property taxes. OC
would remove 90 percent of CO or a potential of 156.7 TPY. This benefit is somewhat offset due
to the emissions of PM and secondary emissions. The CO reduction would not significantly

reduce ground-level concentration of CO (as compared to ambient air quality standards).

Comment 1IFDEP-12: Energy Replaced: "How much energy (MW) from these new units will
replace energy from the older, less efficient units?”

Response: Manatee Unit 3 1s being built to serve the growing energy and capacity needs of
FPL's customers both old and new. It is not being built for the purpose of displacing energy from
existing units, however, operation of the Manatee unit will have the effect of displacing energy

from such units.

The actual amount of energy that the Manatee unit will displace from other, existing units will
vary from year-to-year based on a number of factors (fuel prices, load growth, weather,
maintenance schedules, improvements to other units, etc.}. However, the following simple
calculation should provide a useful "ballpark” projection of the amount of energy that Manatee's

Unit 3 may displace from other, existing units.

If we round off (to keep the math simple) Manatee Unit 3's capacity to 1,100 MW, then the
maximum amount of energy it can produce in a year is 1,100 MW x 8760 hours/year =
9,636,000 MWh/year. Since no plant operates 100 percent of the hours m a year, assume that
Manatee Unit 3 runs 90 percent of the hours per year at full load (rounding off again to keep the
math simple). Therefore, its total annual MWh output is reduced to: 9,636,000 MWh/year x 0.90
= 8,700,000 (approx.).

Also assume that FPL will have most/all of its generating units operating during very high load
periods only 10 percent of the hours in 2 year. During those hours no unit, including Manatee
Unit 3, will be displacing the output of other units since all available units would be running.
Therefore, in this example, the amount of energy that Manatee Unit 3 would displace from
currently existing units is reduced by 10 percent.  Consequently, Manatee's projected
displacement of the output from other, existing plants would be: 8,700,000 MWh (approx.) x
0.90 = 7,800,000 MWh (approx.) or 7,800 Gigawatt-hours (GWh) (approx.) per year. To put this
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in perspective, 7,800 GWh is equivalent to the amount of energy produced by two B00-MW

generating units operating at a 55 percent annual capacity factor.

As mentioned above, the actual displacement will depend totally on the factors listed above, and
will vary from year-to-year. This stmple calculation 1s intended to provide an illustrative useful

order-of-magnitude projection only.

Comment 1FDEP-13: Emission Offset: "Is FPL considering to reduce emissions from the old
units as a result of the operation of the new units? If so, how would this be accomplished?
Please explain."

Response: FPL does not propose a specific reduction in emissions from Manatee Umt 1 and 2
"as a result of the operation" of new Unit 3. It is entirely posstble that the addition of 1100 MW
of new highly efficient combined cycle capacity at the Manatee Plant site beginning in 2005 will
result in a lower capacity factor for Units 1 and 2, with resulting decreases in annual emissions.
In fact, FPL's resource planning group projects that Units 1 and 2 will have lower annual capacity
factors (and hence lower annual emissions) from 2002 through 2006, compared to the 2000-2001
annual capacity factors. The actual annual capacity factors for Units 1 and 2 will be determined
by a number of factors, including fuel prices, weather, load demand, unit availability and
maintenance schedules. Given these and other factors, FPL's obligation to provide adequate,
reliable and reasonably-priced electricity to its customers will ultimately dictate how much Units
1 and 2 will run. Emissions from these Units will also be affected by the fuel they burn. The
addition of natural gas as an optional fuel for Units 1 and 2 offers the opportunity for improved
environmental performance and reduced emissions to the extent that natural gas is fired in lieu of

No. 6 fuel oil.

Comment 1FDEP-14: Flow Diagram: "Include a flow diagram representative of the project,
including all 4 units, stacks, HRSG & duct bumners, etc.”

Response: See Attachment I for a flow diagram representative of the project.

Comment 1FDEP-15: Gas Fired Heaters: "Please describe when fuel gas heating is necessary
(application page 2-3). Why will these heaters operate only during the simple cycle mode? Is
there a separate heat transfer system used during the combined cycle mode?"

Response: The GE 7FA combustion turbine 1s available with two types of DLN combustors that
fire natural gas. The first type is called a "cold" nozzle and the second type is a "hot" nozzle.

FPL uses the hot nozzle design because it uses hot fuel {290-365°F) which is heated using waste
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energy from the combustion turbine exhaust via a feed water heat exchanger. This tmproves the
overall plant efficiency. The hot nozzles require a temperature of the natural gas to be 290°F
when at a mimimum continuous load of (30 MW). The energy to heat the fuel from a feed water
heater 1s not available in simple cycle mode since there is no steam cycle and- is not available
during inttial start up. The energy to heat the natural gas dunng these conditions must be
supplied from another source, which is a direct fired gas heater. The direct fired gas heaters are
used in simple cycle mode and may be used during the first 30 to 60 minutes of startup in
combined cycle mode. In full combined cycle mode the fuel heaters are not required since waste
heat from a feed water heater is used. For the first year of operation in simple cycle mode and
during the plant start up phases, there will be times when the fuel gas heaters will be required to

operate.

Comment 1IFDEP-16: Additional Comments: "Comments from EPA and Manatee County
will be forwarded when received.”

Response: No comments from EPA or Manatee County on the separate PSD application have
been recerved at the time of submission of the sufficiency responses. Manatee County provided

separate sufficiency comments, which have been addressed separately.

Comment 1FDEP-17:  Air Quality Analysis: "Rule 62-212.400(3)(h)(5) states that an
application must include information relating to the air quality impacts of, and the nature and
extent of, all general, commercial, residential, industrial and other growth which has occurred
since August 7, 1977, in the area the facility or modification would affect. Please satisfy this rule
requirement as it relates to the Manatee Expansion facility.”

Response: There has been minimal industrial, commercial, and residential growth within a
5-mile radius of the FPL Manatee Plant site since 1977. The site itself consists of 9,500 acres that

is wholly owned by FPL.

The plant is located in a rural area of Manatee County that has a minimal number of air pollution
industrial and commercial sources near the site. Since the baseline date of August 7, 1977, there
has been no major facilities built within a 10-mile radius. TECO Big Bend Station is the closest
PSD source, located approximately 13.5 miles from the Manatee site. As presented in Section 6
of the Air Permit/PSD Application (Appendix 10.1.5), a cumulative impact analysis was
conducted for PM,, and included the TECO Big Bend Station.

There are also very few residences near the plant site. Surrounding land uses are almost

exclusively agricultural with the exception of the Willow Shores residential area north of the
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railroad at the northeast corner of the site. Individual homes are located in the larger of the
outparcels within the site, along State Road (SR) 62 at the southern perimeter along Saffold Road

at the northeast corner of the Manatee Plant Site.

The existing commercial and industrial infrastructure should be adequate to provide any support
services that the Project might require. Construction of the Project will occur over a 24-month
period requiring an average of approximately 250 workers during that time. It is anticipated that
many of these construction personnel will commute to the Site. At project build-out the plant will
employ a total of 12 operational workers. This workforce needed to operate the proposed Project
represents a small fraction of the population present in the tmmediate area. Population and
housing impacts from construction and operation will be minimal because little migration into the
area is anticipated. Additionally, there are expected to be no air quality impacts due to associated

industrial/commercial growth given the location at the existing Manatee Plant.

Since 1977, Manatee County has been classitied as attainment for all critena pollutants. The
nearest ambient monitor to the Project is located at Palmetto/Port Manatee (AIRS
No. 12-081-3002). Data collected from this station 1s considered to be representative of air
quality in Manatee County. A summary of the maximum pollutant concentrations measured in
Manatee County from 1998 through 2001 1s presented in Table 2.3-14 of the SCA application.
These data indicate that the maximum air quality concentrations measured in the region comply

with and are well below the applicable ambient air quality standards.

Additionally, results of air modeling analyses demonstrate that the Project by itself and with other

emission sources will comply with all applicable AAQS and PSD increments.

Comment 1FDEP-18: "In the application submitted, Table F-2, the first footnote about the
meteorology data does not correspond with the meteorology information throughout the
remainder of the application. Please venify that the footnote is incorrect.”

Response: The first footnote of Table F-2 should read as follows: Concentrations are based on
highest concentrations predicted using five years of meteorological data from 1991 to 1995 of
surface and upper air data from the National Weather Service station at Tampa International

Airport.

Comment 1FDEP-19: "The Additional Impact Analysis analyses the effects of PM, PM,,, SO,
NO,, CO, and sulfuric acid mist, all pollutants subject to PSD review, have on soils, vegetation,
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wildlife and visibility. Please include VOC emissions in your analysis since it is also subject to
PSD review."

Response: It is difficult to predict what effect the proposed facility emissions of VOC will have
on ambient ozone concentrations from either a local or regional scale. VOC and NO, emissions
are precursors to the formation of ozone. Ozone is not directly emitted from fossil fuel
combustion, but is formed down-wind from emission sources when VOC, and NOQ, emissions
from the facility react in the presence of sunlight. Natural (without man-made sources) ambient
concentrations, of ozone are normally in the range of 20 to 39 pg/m’ (0.01 to 0.02 ppm) (Heath,
1975).

The nearest monitor to the Project that measures ozone concentrations is located at Palmetto/Port
Manatee (AIRS No. 12-081-3002). This Station 1s operated by Manatee County and measures
concentrations according to EPA procedures. Based on the ozone monitoring concentrations
measured over the last several years in Manatee County, the county is in attainment of the
existing 1-hour ozone ambient air quality standard (AAQS) as well as the new 8-hour ozone

AAQS.

To ensure that the area will remain attainment for ozone, future broad-based local and regional
reductions of NO, and VOC emissions are planned. Large NO, emission reductions
(>60,000 tons) will occur in the area from the TECO Big Bend and Gannen power stations over
the next 10 years. Additionally, VOC and NO, emissions from new cars and trucks will be more
restrictive as part of the Tier II EPA Standards. For specific details of the estimated local and

regional emission reductions see the response to Comment 1FDEP-20.

Vegetation

Ozone can cause various damage to broad-leaved plants including: tissue collapse, interveinal
necrosis and markings on the upper surface of leaves known as stippling (pigmented yellow, light
tan, red brown, dark brown, red, or purple), flecking (silver or bleached straw white), mottling,
chlorosis or bronzing, and bleaching. Ozone can also stunt plant growth and bud formation. On

certain plants such as citrus, grape, and tobacco, it is common for leaves to wither and drop early.
Vegetative communities at the Manatee site consist of open grassed lawn that is periodically

mowed. No ozone-sensitive species are found on the Project site. The surrounding vicinity

includes row crops (primarily tomato), pastures, mixed pine-oak forest, and freshwater marshes,
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Therefore, the effects of ozone on vegetation, as a result of VOC emissions from the Project, are

expected to be insignificant.

Soils

According to the USDA Soil Survey of Manatee County, soils at the project site include Duette,
Myakka, and Pomello fine sands. Surrounding areas are dominated by Eau Gallie fine sand and
the Floridana-Immokalee-Okeelanta associatton. Many of the soils in the regton and a large
portion of the site have been disturbed and altered by agricultural and industrial activities. The
Duette series consists of moderately well drained soils that formed n thick deposits of marine
sand. Myakka fine sand is a poorly drained soil formed in sandy marine deposits that are
underlain in places by shell fragments. It i1s found in pine flatwoods as well as in tidal marsh
areas. Pomello fine sand is a deep, moderately well drained soil formed in thick deposits of
sandy marine sediment. The soil of the surrounding cropland and pastures is Eau Gallie fine
sand, a poorly drained soil formed of sandy and loamy marine sediments. The poorly drained
Eau Gallie fine sands are acidic, requiring liming for agricultural uses. Numerous depressional
wetlands are found in the vicinity of the site, underlain by the Floridana-Immokalee-Okeelanta
soil association. This very poorly drained, slowly permeable soil often contains standing water at
the surface. In all horizons, reaction ranges from medium acidic to mildly alkaline. The facilities
contribution to ground level ozone is expected to be very low and dispersed over a large area. No

impacts from ozone to soils at the project and the surrounding vicinity are expected.

Wildlife

Although air pollution impacts to wildlife have been reported in literature, many of the incidents
involve acute exposure to pollutants, usually caused by unusual or highly concentrated releases or
uniique weather conditions. Research with primates shows that ozone penetrates deeper into non-
ciliated peripheral pathways and can cause lesions in the respiratory bronchioles and alveolar
ducts as concentrations increases from 0.2 to 0.8 ppm (Paterson, 1997). These bronchioles are
the most common site for severe damage. In rats, the Type 1 cells in the proximal alveol (where
gas exchange occurs) were the primary site of action at concentrations between 0.5 and 0.9 ppm
(Paterson, 1997). Work with rats and rabbits suggest that the mucus layer that lines the large
airways does not protect completely against the etfects of ozone, and desquamated cells were
found from acute exposures at 0.25, 0.5 and 1.0 ppm. In animal research, ozone has been found

to increase the susceptibility to bacterial pneumonia (Paterson, 1997). During the last decade,
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there also has been growing concern with the possibility that repeated or long-term exposure to

elevated O, concentrations may be causing or contributing to irreversible chronic lung injury.

The facilities contribution to ground level ozone is expected to be very low and dispersed over a
large area. Coupled with the historical ambient data, mobility of wildlife, the potential for
exposure of wildlife to the facilities impacts that lead to high concentrations is extremely

unlikely.

Visibility

No visibility impairment in the Project's vicinity is expected due to the types and quantities of
emissions proposed for the Project. The opacity of the proposed exhaust emisstons for both
stmple and combined cycle operation will be 10 percent or less. In addition, a regional haze
analysis was performed for the Chassahowitzka NWA, and the results indicate that the Project's
maximum predicted impacts are below the FLM's screening criteria and therefore are not

expected to have an adverse impact on the existing regtonal haze.

Comment 1IFDEP-20: "A pre-construction ambient monitoring analysis for ozone, based on
VOC emissions, was required as part of the apphcation for the Manatee Expansion. Please
elaborate on the analysis you submitted.”

Response: As shown in Table 3.4-1 in Chapter 3 and in Table 3-4 in Chapter 10.1.5, Air Permit
Application and Prevention of Significant Deterioration Analysis, of the Site Certification
Application, the Project's VOC emissions are greater than the de minimis monitoring emission
level of 100 TPY. Therefore, pre-construction ambient monitoring analyses for ozone (based on

VOC emissions) are required to be submitted as part of the application.

As a result, ambient monitoring data from existing monitoring stations operated by FDEP and
Manatee County were included in this application to satisfy the pre-construction monitoring
requirement. This information is presented in Table 2.3-14 in Chapter 2 of the Site Certification
Application. Manatee County and adjacent counties are classtfied as attainment for ozone. The
nearest monitor to the Project that measures ozone concentrations is located at Palmetto/Port
Manatee (AIRS No. 12-081-3002). Thas station is located about 10 miles west of FPL Manatee.
The station is operated by Manatee County and measures concentrations according to EPA

procedures.
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As discussed in Section 5 of Chapter 10.1.5 of the application, from 1998 through July 2001, the
second-highest 1-hour average ozone concentration measured at this site was (.112 ppm. This
maximum concentration is less than the existing 1-hour average ozone AAQS of 0.12 ppm. In
addition, the 3-year average of the 4th highest 8-hour average ozone concentration in 2001 was
0.079 ppm that is below the proposed 8-hour average ozone AAQS of 0.08 ppm. These O,
monitoring data are proposed as part of this construction permit application to satisfy the

preconstruction monitoring requirement for the project.

Therefore, based on the existing ozone ambient data, an exemption from the preconstruction

monitoring requirement for ozone in accordance with the PSD regulations is appropriate.

Comment 1FDEP-21: "What are the ozone readings from Manatee County? How far away from
FPL Manatee is the Port Manatee monitor? How many exceedances have Manatee ozone
monitors had in the past year? Why do you think the Expansion will not contribute to a violation
of the standard?"

Response: The ozone readings for Manatee County were presented in Table 2.3-14 in Chapter 2
of the Site Certification Application and discussed in response to Comment 1FDEP-20. The

Port Manatee monitor i1s about 10 miles west of FPL Manatee.

Based on the ozone monitoring concentrations measured over the last several years in Manatee
County, the county is in attainment of the existing 1-hour ozone ambient air quality standard
(AAQS) as well as the new 8-hour ozone AAQS. In fact, ozone monitoring data measured during
2001 in the counties surrounding the Tampa Bay area, including Manatee, Hillsborough and
Pinellas Counties, show that these counties are complying with the both the 1-hour and 8-hour
AAQS. Asshown in Table 2.3-14, there have been no observed 1-hour concentrations at the Port

Manatee monitor in excess of the currently applicable AAQS for the period 1999 through 2001.

It should be noted that, in March 2002, the courts upheld the new 8-hour standard which will be
implemented by EPA and the Florida DEP within several years. At present, the 1-hour AAQS is
still applicable. Based on these momitoring data, the area is still classified by EPA as in

attainment of the ozone standard.

In order to reduce ozone levels in Manatee County, broad-based local and regional emission

reductions in the precursors to ozone, NO,, and VOC. The Florida DEP is addressing this
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situation in the Tampa Bay area by requiring sufficient area-wide reductions of VOC and/or NO,

to ensure that this area will remain in compliance with the ozone standard.

Although the regulatory process has been delayed because of court challenges to the 8-hour
standard, the Florida DEP has identified a number of existing requirements that will significantly
reduce ozone precursors in the Tampa Bay arca. These requirements include:
s large NO, reductions (>60,000 TPY) from the TECO Order for the Big Bend and Gannon
Stations over the next 10 years; and
e emission reductions from existing and new vehicles beginning in 2004 due to:
- low sulfur gasoline (low sulfur gasoline reduces NO, emissions in cars and
trucks);
- low sulfur diesel fuel; and
- more restrictive VOC and NO, emissions for new cars and trucks as part of the

Tier II standards implemented by EPA.

By 2004, the NO, emission reductions from the TECO stations will amount to nearly 30,000 TPY
from 1998 emissions; by 2010, the NO, reductions will be more than 60,000 TPY.

Based on emussion data for Manatee County provided by the Florida DEP, the VOC and NQ,
emission reductions from existing and new vehicles in 2005 will amount to about 3,300 and
3,800 TPY, respectively; by 2010, these emission reductions will amount to about 5,600 and
8,300 TPY, respectively. These emissions reductions will occur even with increases in traffic

volume projected for the county.

Based on the proposed local and regional VOC and NO, emission reductions for the Tampa Bay
area, it is expected that the VOC and NO, increases due to the addition of Unit 3 will not mterfere

with the Tampa Bay area-wide strategy for reducing ozone concentrations.

Comment 1FDEP-22: "Are there any fugitive emissions created from the Expansion? If so,
please address them."

Response: There are no significant sources of fugitive emissions resulting from the construction
or operation of Manatee Unit 3. Some fugitive particulate emussions will resuit from
construction. These are discussed in Section 4.5 of the SCA. During operation, there will be

minor amount of fugitive emissions from volatile organic compounds (VOCs).  This will

FDEP-24
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primarily include small amount of VOCs from lube oil vents on the equipment. There will also
be maintenance activities, which will release minor amount of VOCs (e.g., painting). These

activities are either exempted as categorical or generic exemptions in Rule 62-210.300(3)F.A.C.

FDEP-25
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Operating Mode Operating Condition Fuel (s) Stack NO, Limit* Hours/year Description of Hours
Proposed

Simpie Cycle - 1% Year 50 to 100% load natural gas CT Stack 9 ppmvd 3390°  maximum total hours for simple cycle operation

Peak natural gas CT Stack 15 ppmvd 60 maximum hours
Combined Cycle - 2" year 50 to 100% load natural gas  HRSG Stack 2.5 ppmvd 8,760  maximum total hours for combined cycle operation
and Future Years HPM natural gas  HRSG Stack 2.5 ppmvd 400 maximum hours

Duct Fining natural gas  HRSG Stack 2.5 ppmvd 2880° equivalent aggregate heat input limit requested

Simple Cyele - 2 Year 50 to 100% load natural gas CT Stack 9 ppmvd 1000°  maximum total hours for simple cycle operation
and Future Years® Peak natural gas CT Stack 15 ppmvd 60 maximum hours

CT = combustion turbine. HRSG = heat recovery steam generator. HPM = Higher Power Mode and includes Peak and Power Augmentation.

® Corrected to 15 percent oxygen; simple cycle operation uses dry low-NO, combustion when firing natural gas.

Combined cycle operation uses SCR located in the HRSG, along with CT controls of dry low-NO, combustion when firing ‘gas.

® When combined cycle is in operation, simple cycle mode will only be used in the event combined cycle mode is not functioning.
® Fuel equivalent requested: 5,902,588,000 SCF of gas per CT.
4 Fuel equivalent requested: 6x10° SCF of gas for four HRSGs.
® Fuel equivalent requested: 1,741,176,400 SCF of gas per CT.



ATTACHMENT A



0137609/4 Manatee/4.2/4.2.1 Sufficiency/

05/22/02 Comment Responses/Attachment A.doc

Table A-2A Natural Gas Duct Burner Emissions: Full Duct Firing

Pollutant Emission Rate Heat Input Emission Rate

{lb/MMBtu) (lb/MMBtu) {(Ib/hr)

PM-10 0.01 350 5.5

NO, 0.1 550 55.0

COo 0.08 550 44,0

vOC 0.016 550 8.8
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Coen | PowerPlus Duct Burner

Page 1 of 3

< Back

Custom
Designed Duct
Burner

PowerPlus Duct
Burner

Standard Gas
Fired Duct
Burner

Standard Oil
Fired Duct
Burner

BDuct Burner
General
Information

Aftermarket

CHek on image
below to
download a
POF of the
brochure.

Click here to
order hard
copies of the
brachures.

http:/fwww.coen.com/i_html/ductburn_pwr html

PowerPlus Duct Burner

¢ Engineered for the lowest emissions with
"F" & "G" class turbines

e Optimum performance during turbine
power augmentation modes.

¢ Proven field performance

The Coen PowerPlus , built on three years of R&D and extensive field
experience, introduces a new generation of duct burners to the power

industry. Designed to handle the most challenging " Advanced Technology
Turbines", PowerPlus provides unparalleled performance, quality, and

reliability. The PowerPlus is the most reliable duct burner system in the
world.

Duct Burner Design Fundamentals

Today's "Advanced Technology Turbine" has a lower 0O,, and higher H,0

exhaust composition than previous gas turbine designs. This shift in
exhaust temperature and composition reduces local flame temperatures and
as a result has a significant impact on the duct burner stability range and CO
contribution. Further, CO emission limits have been decreasing in recent
vears. As a result, Coen initiated a duct burner impravement program in
R&D. The objectives were to identify CO formation pathways and develop
reduction methods, while maintaining low NOx levels.

Through Computational Fluid Dynamics (CFD)) modeling, coupled with
Coen test facility experiments and field data, the following were
established:

» Mixing rates and chemical kinetics
were identified as the controlling
factors in the modeling effort

¢ CO formation was identified as
cooling of flame partial products
with upstream turbine exhaust gas
(TEG) prior to complete oxidation

» Reduction of CO, UBHC's
(Unbumed HydrocCarbons) and

4/23/02
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Coen | PowerPius Duct Burmner Page 2 of 3

Volatile Organic Compounds
{VOC's) was proven to be directly
_related to increasing residence time
in the flame stabilizer recirculation
zone and decreased mixing rates in
the near field zone

« Residence time can be increased
with controlled flow baffle/flame
stabilizer geometry, increased with
reduced TEG velocity (until
buoyancy linited) and increased
with reduced turbulence

Tradeoffs of the above became obvious. Simple increases in flame stabilizer
size and associated recirculation size resulted in the beneficial increased
residence time, but was also offset by increased TIEG velocity and
turbulence.& Simple btuff bodies provided excessive turbulence and mixing
rates in the near field, so streamlined {lame stabilizers were desired for
reduced pressure drop. How to increase residence time without increases in
turbulence, pressure drop or TEG velocity? Reacting CFD models indicated
that it was desired to obtain a long narrow recirculation zone that minimized
mixing of TEG until complete oxidation. Hundreds of configurations were
modeled and analyzed.

The answer was our PowerPlus flame stabilizer arrangement. It
resulted in twin recirculation zones or as we have labeled "Dual
Recirculation Techaology". This dual recirculation pattem provides for
increased residence time in 2 narrow "corridor" without excessive
biockage or undesirable flame patterns. Typical residence times with
ordinary stabilizers of any shape were approximately 50 milliseconds in
the recirculation zone. The PowerPlus design increases this residence
time by 3 times compared to current duct bumer designs. Further TEG
flow is diverted to the flame ends where oxidation is nearly complete.
This concept has been modeled extensively, lab tested and field
confirmed. Reduction in CO emissions of approximately 50% over
previous flame stabilizer designs was achieved.

Case History CO and VOC Emissions

hitp://www.coen.com/i_html/ductburn_pwr.html 4/23/02
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Coen | PowerPlus Duct Burmner Page 3 of 3

Current Design

The NOx emissions in duct burner systems are relatively low in comparison
to ambient air fired burners. This is partially due to lower thermal NOx
generation as a resuit of lower flame temperatures when firing with TEG as
an oxidizer. Computational using only the extended Zeidovich mechanism,
suggest that NOx emissiens from duct burner systems should be lower than
experimental data indicates. These computational results indicate that the
ratio of prompt NOx to thermal NOx is higher in duct burner systerns. A
common passive method of total NOx reduction in duct burner systems is
the utilization of re-burn. Re-bumn is the concept of reducing incoming NOx
(from the TEG) by reverse reactions from NOx to N2 in UHC rich flames.
These reverse reaction rates are kinetically slow, therefore the limitation of
re-burn NOx reduction is the amount of residence time in the re-burn zone,

For duct bumers the re-burn zone is the flame zone, Coen's PowerPlus

duct burner has significant increases in residence time in the flame zone and
as a consequence NOx reduction via re-burn.

The end result is our new PowerPlus duct bumner. I1 produces the lowest

NOx, CO, UBHC's and VOC emissions possible under any turbine exhaust
condition!

For more information about this product, talk to vour nearest Coen Sales
Representative.

Back to top

http://www.coen.com/i_html/ductbumn_pwr.btml 4/23/02
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Coen | PowerPlus CO and VOC Emissions

Page 1 of 2

< Back CO & VOC Emissions

€O Eminalons, b BTU

» o "™ " " ™
% Firlng

Guaranteed Lowest Emissions ... Under Any Condition!

% Finng

http:/fwww.coen.com/i_html/ductbumn_emissions.htmi 4/23/02
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Coen | PowerPlus CO and VOC Emissions Page 2 of 2

Minimum 30% Reduction in CO and VOCs...in any Mode!

td

t2

o
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b
-

SO Bmiauiees, imern BTU
-]
-

10 20 30 40 L] <0 T4 80 90 400

% Ficierg

No Augmenting Air! No Increase in NOx! No Increase in Burner Pressure
Drop!

1" 10 0 4 [1] (%] 1 20 »” 180
% Fing

Low Emissions in GT Power Augmentation Mode...with No Supplemental
Air!

Back to top

http://www.coen.cony/i_html/ductburn_emissions.html 4/23/02
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Attachment B/aFFL Martin dis BL fogg rge

FPL MARTIN PLANT Distillate fuel
BASELOAD FOGGED TO 95% RH FROM 60 DEG-F

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition
Ambient Temp.
Evap. Cooler Status

Deg F.

Evap. Cooler Effectiveness %

Fuel Type

Fuel LHV

Fuel Temperature
Liquid Fuel H/C Ratio
OQutput

Heat Rate (LHV)

Heat Cons. (LHV} X 10
Auxiliary Power

Output Net
Heat Rate (LHV) Net

Exhaust Flow X 103
Exhaust Temp,

Exhaust Heat (LHV) X 10

Water Flow
EMISSIONS

NOx

NOx AS NO2
cO

CO

UHC

UHC

vOC

VOC

S0?2

SQ2

S03

SO3

Sulfur Mist
Particulates

EXHAUST ANALYSIS

Argon

Nitrogen
Oxygen

Carbon Dioxide
Water

SITE CONDITIONS

Elevation

Site Pressure

Inlet Loss
Exhaust [oss
Relative Humidity

Biw/1b
Deg F

kw
Btw/kWh

Btu/h
kw

kw
Buw/kWh

Ib/h
Deg F.

Buh
lb/h

ppmvd @ 15% 02
Ib/h
ppmvd
Ib/h
ppmvw
1b/h
pPpmvw
Ib/h
ppmvw
ib/h
ppmvw
Ib/h
Ib/h
Ib/h

% VOL.

ft.

psia

in Water
in Water
%Yo

BASE
50.
None

Liquid
18,387
60

1.78
185,300,
9,945,

1,842.8
1,390
183,910.
10,020.

3750.
1089,

1016.5
124,260,

42.
325.
20.
06.

15
3.5
7.5
11.0
95.0
1.0
7.0
10.0
17.0

0.86
71.47
11.16
5.57
11.01

45.0
14.68
3.0
5.5
60

BASE
60.

On

95
Liquid
18,387
60
1.78

184,000.

9,940.

1,829.
1,390

182,610.

10,020,

3719,
1093.

1012.5

119,340.

42
322
20.
05.
L5.
35
7.5
11.0
94.0
1.0
7.0
10.0
17.0

0.85
71.19
11.04
5.56
11.37

BASE
70.

On

95
Liquid
18,387
60
1.78

180,200.

9,955.

1,793.9
1,390

178,810.

10,030.

31649,
1102.

996.4

114,320.

42.
316.
20.
64.
7.
14.
35
7.
11.0
93.0
1.0
6.0
10.0
17.0

0.86
70.94
10.98
5.55
11.68

BASE
80.

On

95
Liquid
18,387
60

1.78
175,800.
9,985.

1,755.4
1,390
174,410.
10,060.

3573.
1111,

980.4
107,900.

42
309.
20.
62,
7.
14.
3.5
7.
1.0
91.0
1.0
6.0
10.0
17.0

0.85
70.63
10.92
5.54
12.07
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" 0s122/02 Attachment B/aFPL Martin dis BL fogg rge
Application 7FH2 Hydrogen-Cooled Generator
Combustion System 9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC control system.

Liquid Fuel is Assumed to have 0.015% Fuel-Bound Nitrogen, or less.
FBN Amounts Greater Than 0.015% Will Add to the Reported NOx Value.
Sulfur Emissions Based On 0.05 WT% Sulfur Content in the Fuel.

IPS-  versioncode- 2.0.1 Opt:9 72410996
HENRYCO 01/28/2000 18:41 FPL Martin dis BL fogg rge
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FPL MARTIN PLANT DISTILLATE FUEL GUARANTEE POINT

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition
Ambient Temp.

Qutput

Heat Rate (LHV)

Heat Cons. (LHV) X 10°
Auxiliary Power

Output Net

Heat Rate (LHV) Net
Exhaust Flow X 10°
Exhaust Temp.

Exhaust Heat (LHV) X 10°
Water Flow

EMISSIONS
NOx

NOx AS NQO2
(0

CO

UHC

UHC

vOC

VOC

S02

502

SO3

SO3

Sulfur Mist
Particulates

EXHAUST ANALYSIS
Argon

Nitrogen

Oxygen

Carbon Dioxide

Water

SITE CONDITIONS
Elevation

Site Pressure

Inlet Loss

Exhaust Loss
Relative Humidity
Fuef Type

Fuel LHV
Application
Combustion System

DegF.
kw
BtwkWh
Buv/h
kwW

kW
Btuw/kWh
Ib/h
DegF.
Btwh
Ib/h

ppmwvd @ 15% O2
Ib/h
ppmvd
Ib/h
ppImvw
Ib/h
ppmvw
1b/h
ppmvw
lb/h
ppmvw
Ib/h
Ib/h
Ib/h

% VOL.

ft.

psia

in Water
in Water
%

Bu/lb

BASE
75.
172,200.
10,090.
1,737.5
1,390
170,810.
10,170.
3552.
1113
971.0
111,950.

42.
307.
20.
62.
7.
14.
35
7.
11.0
90.0
1.0
6.0
9.0
17.0

(.85
70.94
11.00
5.54
11.68

45.0

14.68

3.0

5.5

60

Liquid Fuel, H/C Ratio Of 1.82
18387 @ 60 °F

7FH2 Hydrogen-Cooled Generator
9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are corrected to
15% O2 without heat rate correction and are not corrected to ISO reference condition per 40CFR
60.335(c)(1). NOx levels shown will be controlled by algorithms within the SPEEDTRONIC control

systermn.

Liquid Fuel s Assumed to have 0.015% Fuel-Bound Nitrogen, or fess.
FBN Amounts Greater Than 0.015% Will Add to the Reported NOx Value.
Sulfur Emissions Based On 0.05 WT% Sulfur Content in the Fuel.

IPS-
HENRYCO

versioncode- 2.0 .1

Opt: N

72410996
01/28/2000 17:26 FPL Martin dis BL guar.dat
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FPL Martin Plant Distillate Fuel Base .oad over ambient range
ESTIMATED PERFORMANCE PG7241(FA)

Load Condition BASE BASE BASE BASE BASE
Ambient Temp. Deg F. 0. s, 59. 75. 95.
Ambient Relative Humid. % 2.0 20.0 60.0 60.0 50.0
Fuel Type Liquid Liquid Liquid Liquid Liquid
Fuel LHV Btw/lb 18,387 18,387 18,387 18,387 18,387
Fuel Temperature Deg F 60 00 60 60 60
Liguid Fuel H/C Ratio 1.82 1.78 1.78 1.78 1.78
Output kW 192,400. 190,500. 181,800. 173,900. 160,600.
Heat Rate (LHV) Btw/kWh 10,110, 9,945 9,960. 10,020.  10,190.
Heat Cons. (LHV) X 10° Btu/h 1,9452  1,8945 18107 1,7425 16365
Auxiliary Power kW 1,390 1,390 1,390 1,390 1,390
Qutput Net kW 191,010. 189,110. 180,410. 172,510. 159,210.
Heat Rate (LHV) Net Baw/kWh 10,180.  10,020.  10,040. 10,100. 10,280,
Exhaust Flow X 103 lb/h 3928, 3862. 3683, 3552. 3376.
Exhaust Temp. Deg F. 1066. 1074. 1098. 1113. 1131.
Exhaust Heat (LHV) X 106 Btwh 1082.9 1042.6 10007  970.1 926.3
Water Flow lIb/h 134,140, 130,930. 120,720. 111,950. 98,570.
EMISSIONS

NOx ppmvd @ 15% 02 42 42, 42, 42, 42,
NOx AS NO2 Ib/h 343. 334 319. 307. 289
co ppmvd 20. 20. 20. 20. 20.

CO Ib/h 69. 03, 65. 02. 59.
UHC ppmvw 7. 7. 7. 7 7.
UHC b/h I5. 15. 15. 14, 13.
voC ppmvw 35 35 35 3.5 3.5
vOC lb/h 7.5 7.5 7.5 7. 6.5
502 ppmvw 12.0 11.0 110 11.0 11.0
502 tb/h 101.0 98.0 94.0 90.0 85.0
503 ppmvw 0.0 1.0 1.0 1.0 1.0
S03 Ib/h 6.0 6.0 6.0 6.0 5.0
Sulfur Mist 1b/h 11.0 10.0 10.0 9.0 9.0
Particulates b/h 17.0 17.0 17.0 17.0 17.0

EXHAUST ANALYSIS % VOL.

Argon 0.85 0.86 0.86 0.85 0.85
Nitrogen 71.84 71.79 71.31 70.94 70.52
Oxygen 11.13 11.19 11.06 11.00 11.60
Carben Dioxide 5.62 5.56 5.56 5.54 5.46
Water 10.56 10.60 11.21 11.68 12.18
SITE CONDITIONS

Elevation fl. 45.0

Site Pressure psia 14.68

Inlet Loss in Water 3.0

Exhaust Loss in Water 5.5

Application 7FH2 Hydregen-Cooled Generator

Combustion System 9/42 DLN Combustar
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Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to [SO reference condition
per 40CFR 60.335(c)(1). 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 Reported NOx Value.
Sulfur Emissions Based On 0.05 WT% Sulfur Content in the Fuel.

IPS- versioncode- 2.0.1 Opt: 9 72410996
HENRYCO 01/28/2000 17:58 FPL Martin dis BL rge
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Attachment B/AFPL Martin dis load rge 0

FPL MARTIN PLANT Distillate Fuel

LOAD RANGE AT 0 DEGF AND NEGLEGIBLE REL.HUMIDITY

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition
Ambient Temp.
Fuel Type

Fuel LHV

Fuel Temperature

Liquid Fuel H/C Ratio

Qutput
Heat Rate (LHV)

Heat Cons. (LHV) X 10

Auxiliary Power
Output Net

Heat Rate (LHV) Net
Exhaust Flow X 10

Exhaust Temp.

Exhaust Heat (LHV) X 10

Water Flow
EMISSIONS

NOx

NOx AS NQ2
CcoO

CO

UHC

UHC

VOoC

vacC

S0O2

502

SO3

S0O3

Sulfur Mist
Particulates

EXHAUST ANALYSIS

Argon

Nitrogen
Oxygen

Carbon Dioxide
Water

SITE CONDITIONS

Elevation

Site Pressure

Inlet Loss
Exhaust Loss
Relative Humidity
Application

Deg F.

Btw/lb
DegF

kw
Btu/kWh

Ba/h
kW

kW
B/kWh

Ib/h
DegF.

Btuw/h
lb/h

ppmvd @ 15% 02
Ib/h
ppmvd
1b/h
ppmvw
Ib/h
ppmvw
Ib/h
ppmvw
1b/h
ppmvw
Ib/h
Ib/h
Ib/h

% VOL.

ft.

psia

in Water
in Water
%%

BASE

0.
Liquid
18,387
60

1.78
192,400.
10,110.

1,945.2
1,390
191,010,
10,180.

3928.
1066.

10829
134, 140.

42.
343
20.
69.

15.
35
7.5
12.0
101.0
<].0
6.0
11.0
17.0

0.85
71.84
1113
5.62
10.56

45.0
14.68
3.0
3.5

2

75%
0.
Liquid
18,387
60
1.78

144,300.

10,680.

1,541.1
1,390

142,910.

16,780,

3076.
1107,

895.2
96,540,

42,
269.
25.
69.

12.
35

12.0
80.0
<1.0
5.0
8.0
17.0

0.85
72.17
11.19
5.64
10.15

50%
0.
Liquid
18,387
60

1.78
96,200.
12,630.

1,215,
1,390
94,810.
12,826.

2521.
1154.

772.8
67,700.

42,
210.
36.
81
7.
16.
35
5.
11.0
63.0
1.0
4.0
7.0
17.0

0.87
72.81
11.73
5.38
9.21

7FH2 Hydrogen-Cooled Generator
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Combustion System 9/42 DLN Combustor

Emission information based on GE recommended measurement methods, NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to [SO reference condition
per 40CFR 60.335(c)(1). 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 Reported NOx Value.
Sulfur Emissions Based On (.05 WT% Sulfur Content in the Fuel.

IPS-  versioncode- 2.0.1 Opt: 9 72410996
HENRYCO 01/28/2000 17:59 FPL Martin dis load rge 0
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Attachment B/eFPL Martin dis load rge 35

FPL MARTIN PLANT Distillate Fuel
LOAD RANGE AT 35 DEGF AND 20% REL.HUMIDITY

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition
Ambient Temp.

Fuel Type

Fuel LHV

Fuel Temperature
Liqutd Fuel H/C Ratio
Qutput

Heat Rate (LHV)

Heat Cons. (LHV) X 10
Auxiliary Power
Output Net

Heat Rate (LHV) Net

Exhaust Flow X 103
Exhaust Temp.

Exhaust Heat (LHV) X 10
Water Flow

6

6

EMISSIONS

NOx

NOx AS NO2
cO

CcO

UHC

UHC

vOC

vVOC

S02

S02

503

S03

Sulfur Mist
Particulates

EXHAUST ANALYSIS

Argon

Nitrogen
Oxygen

Carbon Dioxide
Water

SITE CONDITIONS

Elevation

Site Pressure

Inlet Loss
FExhaust Loss
Relative Hurmidity
Application

Deg F.

Btw/lb
Deg F

kW
Btu/kWh

Btuwh
kW

kW
BtwkWh

Ib/h
Deg F.

Btw'h
Ib/h

ppmvd @ 15% O2
b/h
ppmvd
Ib/h
ppmvw
Ib/h
ppmvw
Ib/t
ppmvw
Ib/h
ppmvw
Ib/h
Ib/h
Ib/h

% VOL.

ft.

psia

in Water
in Water
%

BASE
35.
Liquid
18,387
60

1.78
190,500,
9,945,

1,894.5
1,390

189,110.

10,020.

3862.
1074.

1042.6
130,930.

42,
334
20.
68.

15.
3.5
7.5
11.0
98.0
1.0
6.0
10.0
17.0

0.86
71.79
11.19
5.56
10.60

45.0
14.68
3.0
5.3
20

75%

3s.
Liquid
18,387
60

1.78
142,900.
10,550.

1,507.6
1,390
141,510.
10,650.

3624,
1121,

868.7
94,620.

42.
263.
24,
65.
12.
35
12.0
78.0
<1.0
5.0

8.0
17.0

0.86
72.10
i1.22
5.60
16.23

50%
35.
Liquid
18,387
60

1.78
95,200.
12,500.

1,190.
1,390
93,810.
12,690.

2487.
1168.

752.4
66,770.

42.
206.
35.
77.
7.
10.
35
5.
11.0
61.0
1.0
5.0
6.0
17.0

0.87
72,73
11.76
5.35
9.29

7FH2 Hydrogen-Cooled Generator




0137609/4 Manatee/4.2/4.2.1 Sufficiency/Comment Responses/
05/22/02 Autachment B/eFPL Martin dis load rge 35

Combustion System 9/42 DN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC controf system.

Liquid Fuel 15 Assumed to have 0.015% Fuel-Bound Nitrogen, or less.
FBN Amounts Greater Than 0.015% Will Add 1o the Reported NOx Value.
Sulfur Emissions Based On 0.05 WT% Sulfur Content in the Fuel.

IPS- versioncode- 2.0.1 Opt:9 72410996
HENRYCO 01/28/2000 18:00FPL Martin dis load rge 35



05/22/02

0137609/4 Manatee/4.2/4.2.1 Sufficiency/Comment Responses/

Attachment B/fFPL Martin dis load rge 59

FPL. MARTIN PLANT Distillate Fuel
LOAD RANGE AT 59 DEGF AND 60% REL.HUMIDITY

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition
Ambient Temp.

Fuel Type

Fuel LHV

Fuel Temperature
Liquid Fuel H/C Ratio
Output

Heat Rate (LHV)

Heat Cons. (LHV) X 10
Auxiliary Power

Output Net
Heat Rate (LHV) Net

Exhaust Flow X 10°
Exhaust Temp.

Exhaust Heat (LHV) X 10
Water Flow

6

6

EMISSIONS

NOx

NOx AS NO2
CO

CO

UHC

UHC

VOC

VOC

SOz

S02

S03

803

Sulfur Mist
Particulates

EXHAUST ANALYSIS

Argon

Nitrogen
Oxygen

Carbon Dioxide
Water

SITE CONDITIONS

Elevation

Site Pressure

Inlet Loss
Exhaust Loss
Relative Humidity
Application

Deg F.

Buw/lb
Deg F

kw
BtwkWh

Btwh
kW

kW
Btw'kWh

lb/h
Deg F.

Btwh
lb/h

ppmvd @ 15% Q2
Ib/h
ppmvd
Ib/h
ppmvw
Ib/h
ppmvw
Ib/h
ppmvw
Ib/h
ppmyw
Ib/h
Ib/h
lb/h

% VOL.

ft.

psia

in Water
in Water
%

BASE
59.
Liquid
18,387
60

1.78
181,800.
9,960.

1,810.7
1,390

180,410.

10,040.

3683.
1098.

10007
120,720,

42,
a1s.
20.
65.

15
35
7.5
11.0
94.0
1.0
6.0
10.0
17.0

0.86
71.31
11.06
5.56
11.21

45.0
14.68
3.0
5.5
60

75%
59.
Liquid
18,387
60
1.78

136,400.

10,620.

1,448.6
1,390

135,010.

10,730.

2936.
1137,

8414
86,500.

42,
253.
24,
6l.
12.
35
12.0
75.0
<1.0
5.0

8.0
17.0

0.86
71.72
11.21
5.54
10.68

50%
59.
Liquid
18,387
60

1.78
90,900.
12,670.

1,151.7
1,390

89,510.
12,870.

2435.
1182,

7349
61,390.

42,
199.
34.
73.

10.
335

11.0
60.0
1.0
30
6.0
17.0

0.88
7233
[1.76
5.27
9.77

7FH2 Hydrogen-Cooled Generator




0137609/4 Manatee/4.2/4.2.1 Sufficiency/Comment Responses/
05/22/G2 Attachment B/IFPL Martin dis load rge 59

Combustion System %/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to [5% O2 without heat rate correction and are not corrected 1o ISO reference condition
per 40CFR 60.335(c)(1). 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 Reparted NOx Value.
Sulfur Emissions Based On 0.05 WT% Sulfur Content in the Fuel.

IPS- versioncode- 2.0.1 Opt: 9 72410996
HENRYCO 01/28/2000 18:01 FPL Martin dis load rge 59



05/22/02

0137609/4 Manatee/4.2/4.2.1 Sufficiency/Comment Responses/

Attachment B/gFPL Martin dis load rge 75

FPL. MARTIN PLANT Distillate Fuel
LOAD RANGE AT 75 DEGF AND 60% REL.HUMIDITY

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition
Ambient Temp.

Fuel Type

Fuel LHV

Fuel Temperature
Liquid Fuel H/C Ratio
Output

Heat Rate (LHV)

Heat Cons. (LHV) X 10
Auxiliary Power

Qutput Net
Heat Rate (LITV) Net

Exhaust Flow X 10°
Exhaust Temp.

Exhaust Heat (LHV) X 10°
Water Flow

6

EMISSIONS

NOx

NOx AS NO2
CO

CO

UHC

UHC

vOC

VOC

S0O2

SO2

S0O3

S03

Sulfur Mist
Particulates

EXHAUST ANALYSIS

Argon
Nitrogen
Oxygen

Carbon Dioxide
Water

SITE CONDITIONS

Elevation

Site Pressure

Inlet Loss

Exhaust Loss
Relative Humidity
Application
Combustion System

Deg F.

Buw/lb
Deg F

kW
Btu/kWh

Btuw/h
kW

kW
Btw'kWh

lb/h
DegF.

Btwh
Ib/h

ppravd @ 15% Q2
Ib/h
ppmvd
Ib/h
ppmvw
Ib/h
ppmvw
Ib/h
ppmvw
Ib/h
ppmvw
Ib/h
Ib/h
Ib/h

% VOL.

ft.

psia

in Water
in Water
%

BASE
75.
Liguid
18,387
60

1.78
173,900.
10,020.

1,742.5
1,390

172,510.
10,100

3552,
1113,

970.1
111,950,

42.
307.
20.
62.

14.
35

11.0
90.0
1.0
6.0
9.0
17.0

0.85
70.94
11.00
5.54
11.68

45.0
14.68
3.0
55
60

75%
75.
Liquid
18,387
60
1.78

130,500.

10,750.

1,402.9
1,390

129,110.

10,870.

2871.
1149,

8235
80,050.

42.
245.
23.
59.
7.
1.
35
55
11.0
72.0
1.0
5.0
8.0
17.0

0.85
71.40
11.22
547
11.06

50%
75.
Liguid
18,387

1.78
87,000.
12,860.

I,118.8
1,390

85,610.
13,070

2389.
1193,

721.0
36,630.

42.
193,
34.
71.

35
4.5
11.0
58.0
<1.0
4.0
6.0
17.0

0.86
72.00
11.77
5.21
10.17

7FH2 Hydrogen-Cooled Generator

9/42 DLN Combustor



0137609/4 Manatee/4 2/4.2.} Sufficiency/Comment Responses/
05/22/02 Attachment B/gFPL Martin dis load rge 75

Emission information based on GE recommended measurement methods. NOx emissions are
coirected to 15% O2 without heat rate correction and are not corrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlicd 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 Reported NOx Value.
Sulfur Emussions Based On 0.05 WT% Sulfur Content in the Fuel.

IPS- versioncode- 2.0.1 Opt:9 72410996
HENRYCO 01/28/2000 18:02 FPL Martin dis load rge 75



0522402

0137609/4 Manatee/4.2/4.2 1 Sufficiency/Cominent Responses/

Attachment B/hFPL Martin dis ioad rge 95

FPL MARTIN PLANT Distillate Fuel
LOAD RANGE AT 95 DEGF AND 50% REL.HUMIDITY

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition
Ambient Temp.

Fue! Type

Fuel LHV

Fuel Temperature
Liquid Fue! H/C Ratio
OGutput

Heat Rate (LHV)

Heat Cons. (LHV) X 10
Auxiliary Power
Output Net

Heat Rate (LHV) Net

Exhaust Flow X 10°
Exhaust Temp.

Exhaust Heat (LHV) X 10
Water Flow

6

6

EMISSIONS

NOx

NOx AS NO2
CcO

CO

UHC

UHC

vVOC

vOoC

S0O2

S0O2

S0O3

S03

Sulfur Mist
Particulates

EXHAUST ANALYSIS

Argon

Nitrogen
Oxygen

Carbon Dicxide
Water

SITE CONDITIONS

Elevation

Site Pressure

Inlet Loss

Exhaust Loss
Relative Humidity
Application
Combustion System

Deg F.

Btw/lb
Deg F

kw
Btw/kWh

Btu/h
kw

kW
RaykWh

ib/h
Deg F.

Btu/h
Ib/h

ppmvd @ 15% 02
Ib/h
ppmvd
Ib/h
ppmvw
Ib/h
ppmvw
Ib/h
ppmvw
lb/h
ppmyw
Ib/h
Ib/h
Ib/h

% VOL.

ft.

psia

in Water
in Water
%

BASE
95.
Liquid
18,387
60

1.78
160,600.
10,190.

1,636.5
1,390
159,210.
10,280,

3376.
1131,

926.3
98,570,

42.
239,
20.
59,
7.
13.
3.5
6.5
11.6
85.0
1.0
5.0
9.0
17.0

0.85
70.52
11.00
546
12.18

450
14.68
3.0
5.5
50

75%
95,
Liquid
18,387
60
1.78

120,500.

11,010

1,326.7
1,390

119,110,

11,140.

2758.
1166.

793.5
70,300.

42,
232,
24.
57.
7.
11.
35
55
11.0
69.0
1.0
4.0
7.0
17.0

0.85
70.99
11.25
5.38
11.54

50%
95.
Liquid
18,387
60

1.78
80,300.
13,220

1,061.6
1,390

78,910.
13,450.

2323.
1200.

695.9
49,100.

42.
183.
36.
74.

35
4.5
11.0
55.0
<1.0
3.0
6.0
17.0

0.87
71.61
11.86
5.07
10.60

7FH2 Hydrogen-Cooled Generator

9/42 DLN Combustor




0137609/4 Manatee/4.2/4.2.1 Sufficiency/Comment Responses/
05/22/02 Attachment B/hFPL Martin dis load rge 95

Emission information based on GE recormmended measurement methods. NOx emissions are
comrected to 15% O2 without heat rate correction and are not corrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC conirol systerm.

Liquid Fuel is Assumed to have 0.015% Fuel-Bound Nitrogen, or less.
FBN Amounts Greater Than 0.015% Will Add to the Reported NOx Value.
Sulfur Emissions Based On 0.05 WT% Sulfur Content in the Fuel,

IPS- versioncode- 2.0.1 Opt:9 72410996
HENRYCO 01/28/2000 18:03 FPL Martin dis load rge 95



05/28/02

0137609/4 Manatee/4.2/4.2.1 Sufficiency/Comment Responses/
Attachment B/iFPL Mantin gas BL fogg rge doc

FPL MARTIN PLANT Gas Fuel
BASELOAD FOGGED 95% RH FROM 66 DEG ¥

ESTIMATED PEREORMANCE PG7241(FA)

Load Condition

Ambicent Temp.

Evap. Cooler Status

Evap. Cooler Effectiveness
Fuel Type

Fuel LHV

Fuel Temperature

Qutput

Heat Rate (LHV)

Heat Cons. (LHV) X {0
Auxiliary Power
Output Net

Heat Rate (LHV) Net

X 107

6

Exhaust Flow
Exhaust Temp.

Exhaust Heat (LHV) X 10°

EMISSIONS
NOx

NOx AS NO2
cO

CO

UHC

UHC

vVOC

vVOoC
Particulates

EXHAUST ANALYSIS
Argon

Nitrogen

Oxygen

Carbon Dioxide

Water

SITE CONDITIONS
Elevatien

Site Pressure

Inlet Loss

Exhaust Loss
Relative Humidity
Application
Combustion System

Deg F.
%

Buu/lb
Deg F
kW
Btu/kWh

Btu/h
kW

kW
Biw/kWh

Ib/h
Deg F.

Btuh

ppmvd @ 5% Q2
lb/h

ppmvd

lb/h

ppmvw

Ib/h

ppmvw

Ib/h

Ib/h

% VOL.

ft.

psia

in Water
in Water
%

BASE
50).
None

Cust Gas
20,835
290
177,200.
9.215.

£,6329
560
176,640.
9,240.

3602.
1110,

969.0

9.
60.
9.
29.
7.
14.
14
28
9.0

0.88
74.62
12.47
389
8.14

45.0
14.68
3.0
5.5
60

BASE
60.

On

95

Cust Gas
20,835
290
176,000,
9,235,

1,625.4
560
175,440.
9,260.

3577
1113.

965.8

60.
29.

14.
1.4
2.8
9.0

(.39
74.19
12.35
3.89
8.69

BASE
7.

On

95

Cust Gas
20,835
290
171,700.
9,280,

1,593.4
560
171,140.
9,310.

3512,
1119,

949.6

58.

28.

14.
1.4
2.8
9.0

0.88
73.84
12.2%
3.87
9.13

BASE
80.

On

95

Cust Gas
20,835
290
166,700.
9.350.

1,558.6
560
166,140
9,380,

3444,
L125.

933.2

57.
28.

14.
1.4
2.8
9.0

.88
73.3%
12.19
3.86
9.70

7FH2 Hydrogen-Cooled Generator

9/42 DLN Combustor

Emission information bascd on GE recommended measurciment methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to 1SO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC control system.

Sulfur Emissions Based On 0.0002 WT% Sulfur Content in the Fuel.

IPS-
HENRYCO

version code- 2.0 .1

Opt: 9

72410996
01/28/2000 18:39 FPL Martin gas BL fogg rge



0137609/4 Manatee/4.2/4.2.1 Sufficiency/Comment Responses/
05/22/02 Attachment BA¥PL Martin gas BL guar

FPL Martin Plant Gas Fuel Guaraniee Point
ESTIMATED PERFORMANCE PG7241(FA)

Load Condition BASE
Ambient Temp. Deg F. 75.
Output kW 162,100.
Heat Rate (LHV) Btu/kWh 9,440,
Heat Cons. (LHV) X 10°  Buwh 1.530.2
Auwxiliary Power kw 560
Output Net kw 161,540.
Heat Rate (LHV) Net BtwkWh 9,470,
Exhaust Flow X 10° tb/h 3418,
Exhaust Temp. Deg F. 1128.
Exhaust Heat (LHV) X 10° B 921.4
EMISSIONS

NOx ppmvd @ 15% 02 9.

NOx AS NO2 Ib/h 56.

coO ppmvd 9.

CO Ib/h 28.
UHC ppmvw 7.

UHC Ib/h 14.
vOC ppmvw 1.4
voC Ib/h 28
Particulates 1b/h 9.0
EXHAUST ANALYSIS % VOL.

Argon 0.89
Nitrogen 73.88
Oxygen 12.36
Carbon Dioxide 184
Water 9.04
SITE CONDITIONS

Elevation ft. 45.0
Site Pressure psia 14.68
Inlet Loss in Water 3.0
Exhaust Loss in Water 5.5
Relative Humidity % 60

Fuel Type Cust Gas
Fuel LHV Btw/b 20835 @ 290 °F
Application 7FH2 Hydrogen-Cooled Generator
Combustion System 9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to [SO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC control system.

Sulfur Emissions Based On 0.0002 WT% Sulfur Content in the Fuel.

IPS- 30973 versioncode- 2.0.1 Opt: N 72410996

HENRYCO 01/28/2000 17:20FPL Martin gas BL rge



05/28/02

013760%9/4 Manaice/4.2/4.2 1 Sufficicncy/Comment Responses/
Attachment B/kFPL Martin gas BL LOAD rge ¢.doc

FPL. MARTIN PLANT - Gas Fuel

LOAD RANGE AT 0 DEGF ANI} NEGLEGIBLE REL.HUMIDITY

ESTIMATED PERFORMANCE PG7241(I°A)

Load Condition
Ambient Temp.
Fuel Type

Fuel LHV

Fuel Temperature
Qutput

Heat Rate (LHV)

Heat Cons. (LHV) X 10
Auxiliary Power
Output Net

Heat Rate (LHV} Net

Exhaust Flow X IO3
Exhaust Temp.

Exhaust Heat (LHV} X 10

EMISSIONS
NOx

NOx AS NO2
CO

CO

UHC

UHC

vVOC

VOC
Particulates

EXHAUST ANALYSIS

)

Argon

Nitrogen
Oxygen

Carbon Dioxide
Water

SITE CONDITIONS
Elevation

Site Pressure

Inlet Loss

Exhaust Loss

Relative Humidity
Application
Combustion System

Deg F.

Btw/ib
Deg F
kW
BtwkWh

Btu/h
kW

kW
BtwkWh

[b/h
Deg F.

Btu/h

ppmvd @ 15% O2
Ib/h

ppmvd

Ib/h

ppmvw

Ib/h

ppmvw

Ib/h

Ib/h

% VOL.

ft.

psia

n Water
in Water
Y%

BASE

0.

Cust Gas
20,835
290
189,100.
9,250.

1,749.2
560
188,540
9,280.

3885.
1063.

1040.5

9.
64.
9.
32
7.
15.
1.4
KR
9.0

(.49
7518
12.65
3.87
7.41

450
14.68
3.0
5.5

3

75%

0.

Cust Gas
20,835
290
141,800.
9,860,

1,398.1
560
141,240.
9,900.

3070.
1ol1.

363.3

51.
25.

12.
1.4
24
9.0

.89
75.17
12.64
388
7.42

50%

0.

Cust Gas
20,835
290
94,600.
11,780.

L1144
560

94,040.
11,850.

2514
1149.

750.0

40.
21.

10.
i4

9.0

0.89
75.28
12.94
3.74
7.15

7FH2 Hydrogen-Cooled Generator

9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are net corrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC control system,
Sulfur Emissions Based On 0.0002 WT% Suifur Content in the Fuel.

IPS-
HENRYCO

90973 version code- 2.0 . 1

Opt. 9

72410996
0L/28/2000 17:34 gas BL LOAD rge 0




05/22/02

(137609/4 Manatee/4.2/4.2 1 Sufficiency/Comment Responses/
Autachment BAIFPL Martin gas BL LOAD rge 35

FPL Martin Plant Gas Fuel

LOAD RANGE AT 35 DEGF AND 20% REL . HUMIDITY

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition BASE ~ 73% 50%
Ambient Temp. DegF. 35. 3s. 3s.
Fuel Type Cust Gas Cust Gas Cust Gas
Fuel LHV Btu/lb 20,835 20,835 20,835
Fuel Temperature Deg F 290 290 290
Qutput kW 182,200. 136,700. 91.100.
Heat Rate (LHV) BtwkWh 9,185. 9,855, 11,820.
Heat Cons. (LHV) X 10°  Brwh 1,673.5  1,3472 107638
Auxiliary Power kW 560 560 360
Qutput Net kw 181,640. 136,140. 90,540
Heat Rate (LHV) Net Btw/kWh 9,210. 9,900. 11,890.
Exhaust Flow X 10° ib/h 3706. 2979, 2456.
Exhaust Temp. Deg F. 1095, 1122 1168.
Exhaust Heat (LHV) X 10° Btuh 991.1 831.5 725.6
EMISSIONS

NOx ppmvd @ 5% 02 9. 9. 9.

NOx AS NO2 Ib/h 61. 49. 39.

Cco ppravd 9. 9, 9.

CO Ib/h 30. 24. 20.
UHC pprovw 7. 7. 7.
UHC Ib/h 15. 12. 10.
voC ppmvw 1.4 1.4 1.4
vOC ib/h 3. 24 2.
Particulates Ib/h 9.0 9.0 9.0
EXHAUST ANALYSIS % VOL.

Argon 0.90 0.90 0.90
Nitrogen 75.07 75.10 75.21
Oxygen 12.60 12.67 12.99
Carbon Dioxide 3.88 3.85 3.70
Water 7.56 7.49 7.21
SITE CONDITIONS

Elevation ft. 45.0

Site Pressure psia 14.68

Inlet Loss in Water 3.0

Exhaust Loss in Water 5.5

Relative Humidity % 20

Application
Combustion Systemn

7FH2 Hydrogen-Cooled Generator
9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% 02 without heat rate correction and ate not corrected to SO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC control systen.

Sulfur Enussions Based On 0.0002 WT% Sulfur Content in the Fuel.

IPS- 90973 versioncode- 2.0.1 Opt:9 72410996
HENRYCO 01/28/2000 17:44 FPL Martin gas BL LOAD rge 35



05122102

0137609/4 Manatce/4.2/4.2.1 Sufficiency/Comment Responses/
Attachment B/mFPL Martin gas BL LOAD rge 59

FPL Martin Plant Gas Fuel

LOAD RANGE AT 59 DEGF AND 60% REL.HUMIDITY

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition
Ambient Temp.
Fuel Type

Fuel LHV

Fuel Temperature
Output

Heat Rate (LI{V)

Heat Cons, (LHV) X 10
Auxiliary Power
Output Net

Heat Rate (LHV) Net

Exhaust Flow X 10°
Exhaust Temp.

Exhaust Heat (LHV) X 10

6

6

EMISSIONS
NQOx

NOx ASNO2
CO

CcO

UHC

UHC

VOoC

vVOC
Particulates

EXHAUST ANALYSIS
Argon

Nitrogen

Oxygen

Carbon Dioxide

Water

SITE CONDITIONS
Elevation

Site Pressure

Inlet Loss

Exhaust Loss

Relative Humidity
Application
Combustion System

Deg F.

Bw/lb
DegF
kw
Bow/kWh

Btwh
kW

kW
Btw/kWh

Ib/h
Deg F.

Bu/h

ppmvd @ 15% 02
1b/h

ppmvd

Ib/h

ppmvw

Ib/h

ppmvw

lb/h

Ib/h

% VOL.

ft.

psia

in Water
in Water
%

BASE
59.

Cust Gas
20,835
290
173,000.
9.250.

1,600.3
560
172,440,
9,280,

3539.
1116.

951.8

59,
29.

14.
1.4
28
9.0

0.88
74.42
12.44
3.87
8.39

45.0
14.68
3.0
3.5
60

75%

59,

Cust Gas
20,835
290
129,800.
10,000.

1,298.
560
129,240.
10,040.

2888.
1139.

807.5

47.
24.

11.
1.4
22
9.0

0.90
74.46
12.57
3.81
8.27

50%

59.

Cust Gas
20,835
290
86,500.
12,050.

1,0423
560

85,940.
12,130.

2396.
1184.

707.9

37.

20.

1.4
1.8
9.0

0.90
74.58
12.90
3.66
7.97

7FH2 Hydrogen-Cooled Generator

9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC control system.

Sulfur Emissions Based On 0.0002 WT% Sulfur Content in the Fuel.

IPS-
HENRYCO

90973 versioncode- 2.0.1 Opt: 9
01/28/2000 17:45FPL Martin gas BL LOAD rge 59

72410996



013760%4 Manatec/4 2/4.2.1 Sufficiency/Comment Responses/

05/22/02 Attachment BmFPL Martin gas BL LOAD rge 75

FPL Martin Plant Gas Fuel
LOAD RANGE AT 75 DEGF AND 60% REL.HUMIDITY
ESTIMATED PERFORMANCE PGT7241(FA)

Load Condition BASE T5% 50%
Ambient Temp. DegF. 75. 75. 75.
Fuel Type Cust Gas Cust Gas Cust Gas
Fuel LHV Btw/lb 20,835 20,835 20,835
Fuel Temperature DegF 290 290 290
Output kW 163,700. 122.800. §1,900.
Heat Rate (LHV) BtwkWh 9,380. 10,190.  12,330.
Heat Cons. (LHV) X 10 Btuh 1,5355  1,2513  1,009.8
Auxiliary Power kw 560 560 360
Output Net kw 163,140. 122.240. 81,340.
Heat Rate (LHV) Net BtwkWh 9,410. 10,240.  12,410.
Exhaust Flow X 10° Ib/h 3418 2803 2336.
Exhaust Temp. Deg F. 1128. 1153. 11935,
Exhaust Heat (LHV) X 10° Bw/h 921.1 786.3 692.2
EMISSIONS

NOx ppmvd @ 15% 02 9. 9. 9.

NOx AS NO2 Ib/h 56. 45. 36.

CO ppmvd 9. 9. 9.

Co Ib/h 28. 23 19.
UHC ppmvw 7. 7. 7.
UHC Ib/h 14. il 9.
vOC ppmvw 1.4 1.4 1.4
VOC Ib/h 2.8 22 1.8
Particulates Ib/h 9.0 9.0 9.0
EXHAUST ANALYSIS % VOL.

Argon 0.89 0.88 0.89
Nitrogen 73.88 73.93 74.04
Oxygen 12.36 12.49 12.83
Carbon Dioxide 3.84 3.78 3.62
Water 9.04 892 8.02
SITE CONDITIONS

Elevation ft. 45.0

Site Pressure psia 14.68

Inlet Loss im Water 3.0

Exhaust Loss tn Water 3.5

Relative Humidity % 60

Application 7FH2 Hydrogen-Cooled Generator

Combustion System

9/42 DLN Combustor

Emission information based on GE recommended measurement methods, NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to SO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC control system.

Sulfur Emissions Based On 0.0002 WT% Sulfur Content in the Fuel,

IPS-
HENRYCO

90973 version code- 2 .0 . 1

Opt: 9

72410996
01/28/2000 17:54 FPL Martin gas BL LOAD rge 75



05/22/02

0137609/4 Manatec/4 2/4.2 1 Sufficiency/Comment Responses/
Attachment B/oPL Martin gas BL LOAD rge 95

FPL Martin Plant Gas Fuel

LOAD RANGE AT 95 DEGF AND 50% REL.HUMIDITY

ESTIMATED PERFORMANCE PG7241(FA)}

Load Condition BASE
Ambient Temp. Deg F. 95.
Fuel Type Cust Gas
Fuei LHV Biw/ib 20,835
Fuel Temperature Deg F 290
Output kW 150,300.
Heat Rate (LHV) BtwkWh 9,630.
Heat Cons. (LHV) X 10°  Buwh 1,447 4
Auxiliary Power kw 560
OQutput Net (4% 149,740,
Heat Rate (LHV) Net Btw/kWh 9,670.
Exhaust Flow X 10° Ib/h 3257.
Exhaust Temp. DegF. 1143.
Exhaust Heat (LHV) X 10° Bu/h 88138
EMISSIONS

NOx ppmvd @ 15% O2 9.

NOx AS NO2 Ib/h 53.

Cco ppmvd 9.

Co b/h 26.
UHC ppmvw 7.
UHC lb/h 13.
vVoC ppmvw 1.4
vOC Ib/h 2.6
Particulates Ib/h 9.0
EXHAUST ANALYSIS % VOL.

Argon 0.88
Nitrogen 73.16
Oxygen 12.27
Carbon Dioxide 3.78
Water 992
SITE CONINTIONS

Elevation ft. 45.0
Site Pressure psia 14.68
Inlet Loss in Water 3.0
Exhaust Loss in Water 55
Relative Humidity Yo 50

Application
Combustion System

75%

93.

Cust Gas
20,835
290
112,800.
10,550.

1,190.
560
112,240.
10,600.

2694,
1170.

761.2

43.
22

11
1.4
2.2
9.0

0.87
73.20
12.41
172
9.80

50%

95,

Cust Gas
20,835
290
75,200.
12,770,

960.3
560
74,640,
12,870.

2267.
1200.

667.1

35

i8.

.4
1.8
9.0

0.87
73.34
12.80
3.54
9.45

7FH2 Hydrogen-Cooled Generator

9/42 DLLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC control system.

Sulfur Emissions Based On 0.0002 WT% Sulfur Content in the Fuel.

IPS-
HENRYCO

90973 versioncode- 2.0.1 Opt: 9 72410996
01/28/2000 17:56 FPL Martin gas BL LOAD rge 95



(5/28/02

01376094 Manatee/4.2/4.2. 1 Sufficiency/Comment Responses/

Atachment B/pFPL Martin gas BL stm aug 35_95 doc

FPL Martin Plant - Gas Fuel with Steam Power Augmentation
Augmentation only permitted above 59 degF

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition BASE BASE
Ambicnt Temp. Deg F. 3s. 9s.
Ambient Relative Humid. % 20.0 50.0
Fuel Type Cust Gas  Cust Gas
Fuel LHV Bu/ib 20,835 20,835
Fuel Temperature Deg F 290 290
Qutput kW {80,400. 165,100.
Heat Rate (LHV) Btu/kWh 9,245, 9,265.
Heat Cons. (LHV) X 10°  Buh 1,667.8  1,529.7
Auxiliary Power kW 560 560
Output Net kw 179,840,  164,540.
Heat Rate (LHV) Net Buw/kWh 9,270. 9,300.
Exhaust Flow X 10° Ib/h 3706. 3372,
Exhaust Temp. Deg F. 1095, 1130,
Exhaust Heat (LHV) X 10°  Buwh 9916  927.1
Steam Flow 1k/h 0. 110,260.
EMISSIONS

NOx ppmvd @ 15% 02 9. 12

NOx AS NO2 Ib/h 6l. 82

CO ppmvd 9. 15.

CO lb/h 30. 44,
UHC ppimvw 7. 7.

UHC Ib/h 15. 14.
vVocC ppmvw 1.4 1.4
vOC Ib/h 3. 2.8
Panticutates ib/h 9.0 9.0
EXHAUST ANALYSIS % VOL.

Argon (.90 0.83
Nitrogen 75.07 69.28
Oxygen 12.60 11.20
Carbon Dioxide 3.88 3.80
Water 7.56 14.89
SITE CONDITIONS

Elevation ft. 45.0

Site Pressure psia 14.68

Inlet Loss n Water 3.0

Exhaust Loss in Water 5.5

Application 7FH2 Hydrogen-Cooled Generator

Combustion System 9/42 DLN Combustor

Emisston information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controtled by algorithms within the
SPEEDTRONIC control system.

Sulfur Emissions Based On 0.0002 WT% Sulfur Content in the Fuel.

IPS- 90973 versioncode- 2.0.1 Opt: N 72410996

HENRYCO (1724/2000 17:49FPL Martin gas BL stm aug 35 95 dat



0137609/4 Manatce/4.2/4.2.1 Sufficiency/Comment Responses/
05/22/02 Attachment B/qQFPL Martin gas BL stm aug 80 fogg

FPL Martin Plant Gas fucl Stcam Power Augmentation with Fogger at 80 degF
ESTIMATED PERFORMANCE _PG7241(FA)

Load Condition BASE
Ambient Temp. Deg F. 80.
Fogger Status On
Fogger Effectiveness % 95
Output kW 165,000.
Heat Rate (LHV) Btw/kWh 9,410,
Heat Cons. (LHV) X 10°  Btwh 1,552.7
Auxiliary Power kw 560
Output Net kW 164,440.
Heat Rate (LHV) Net Btuw/kWh 9,440.
Exhaust Flow X 10° Ib/h 3444,
Exhaust Temp. Deg F. 1125.
Exhaust Heat (LHV) X 10° Buwh 933.1
EMISSIONS

NOx ppmvd @ 15% 02 12
NOx AS NO2 Ib/h 76.

Co ppmvd 15

CO b/t 47.
UHC ppmvw 7.
UHC Ib/h 14.
voC ppmvw 1.4
vVOoC tb/h 28
Particulates Ib/h 9.0

EXHAUST ANALYSIS % VOL.

Argon 0.88

Nitrogen 73.38

Oxygen 12.19

Carbon Dioxide 3.86

Water 9.70

SITE CONDITIONS

Elevation ft. 45.0

Site Pressure psia 14.68

Inlet Loss in Water 3.0

Exhaust Loss in Water 5.5

Relative Humidity % 60

Fuel Type Cust Gas

Fuel LHV Btuw/lb 20835 @ 290 °F
Application 7FH2 Hydrogen-Cooled Generator
Combustion System 9/42 DLN Combusior

Emission information based on GE recommended measurement methods, NOx emissions ate
corrected to 15% O2 without heat rate correction and are not corrected to 1SO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC control system.

Sulfur Enussions Based On 0.0002 WT% Sulfur Content in the Fuel.

IPS- 90973 verstoncode- 2.0.1 Opt: N 72410996

HENRYCO 01/24/2000 17:58 FP1. Martin gas BL stm aug 80 fogg dat



0137609/4 Manatee/d.2/4 2.1 Sufficiency/Comment Respanses/
05/22/02 Attachment B/rFPL MARTIN PLANT Peak gas 0 dry

FPL. MARTIN PLANT Peak Firing
ESTIMATED PERFORMANCE PG7241(FA)

Load Condition PEAK
Ambient Temp. Deg F. 0.
Output kW 196,900.
Heat Rate (LHV) Btuw/kWh 9,075.
Heat Cons. (LHV) X 10®  Bruh 1,786.9
Auxiliary Power kW 560
Output Net kW 196,340.
Heat Rate (LHV) Net B/kWh 9,100.
Exhaust Flow X 10° b/h 3927.
Exhaust Temp. Deg F. 1073.
Exhaust Heat (LHV) X 10° Bu/h 1049.8
EMISSIONS

NOx ppmvd @ 15% 02 15,
NOx AS NO2 tb/h B
CO ppmvd 9.

(6(0) 1b/h 32.
UHC ppmvw 7.
UHC 1b/h 15.
vOC ppmvw 14
vVoC Ib/h 3.
Particulates Ib/h 9.0

EXHAUST ANALYSIS % VOL.

Argon 0.90

Nitrogen 75.11

Oxygen 12.45

Carbon Dioxide 396

Water 7.59

SITE CONDITIONS

Elevation fi. 45.0

Site Pressure psia 14.68

Inlet Loss in Water 3.0

Exhaust Loss in Water 5.5

Relative Humidity % 1

Fuel Type Cust Gas

Fuel LHV Btw/lb 20835 (@ 290 °F
Application 7FH2 Hydrogen-Cooled Generator
Coembustion System 9/42 DLN Combustor

Emission information based on GE recomimended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to [SO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC control system.

Sulfur Emissions Based On 0.0002 WT% Sulfur Content in the Fuel.

IPS- 90973 versioncode- 2.0.1 Opt: 11 72411298
HENRYCO 01/28/2000 19:41 FPL MARTIN PLANT Peak gas 0 dry.dat



013760%/4 Manatee/4.2/4.2.1 Sufficiency/Comment Responses/
05/22/02 Atlachment B/sFPL MARTIN PLANT Peak gas 35 dry

FPL MARTIN PLANT Peak Firing
ESTIMATED PERFORMANCE PG7241(FA)

Load Condition PEAK
Ambient Temp. Deg F. 35.
Output kW 190,300.
Heat Rate (LHV) Btw/kWh 9,080.
Heat Cons. (LHV) X 106 Btwh 1,727.9
Auxiliary Power kW 560
Output Net kw 189,740.
Heat Rate (LHV) Net Btw/kWh 9,110.
Exhaust Flow X 103 Ib/h 3713,
Exhaust Ternp. Deg F. 1109.
Exhaust Heat (LHV) X 10° Btwh 10159
EMISSIONS

- NOx ppmvd @ 15% O2 15,
NOx AS NO2 b/h 105.
CO ppmvd 9.
Co Ib/h 30,
UHC pPpmvw 7.
UHC Ib/h 15.
vVOC ppmvw 1.4
vOoC tb/h 3.
Particulates Ib/h 9.0

EXHAUST ANALYSIS % VOL.

Argon 0.89
Nitrogen 75.00
Oxygen 12.39
Carbon Dioxide 398
Water 7.74
. SITE CONDITIONS
Elevation ft. 45.0
Site Pressure psia 14.68
Inlet Loss in Water 3.0
Exhaust Loss in Water 55
Relative Humidity % 20
Fuel Type Cust Gas
Fuel LHV Btu/lb 20835 @ 290 °F
Application 7FH2 Hydrogen-Cooled Generator
Combustion System 9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC control system.

Sulfur Emissions Based On 0.0002 WT% Sulfur Content ini the Fuel.

IPS- 90973 versioncode- 2.0.1 Opt: 9 72411298
HENRYCO 01/28/2000 19:49 FPL. MARTIN PLANT Peak gas 95 dry.dat



0137609/ Manatee/4.2/4.2.1 Sufficiency/Comment Responses/
05/22/02 Atltachment BAFPL. MARTIN PLANT Peak gas 59 dry

FPL MARTIN PLANT Peak Firing
ESTIMATED PERFORMANCE_ PG7241(FA)

Load Condition PEAK
Ambient Temp. Deg F. 59.
OCutput kW 179,500.
Heat Rate (LHV) Btu/kWh 9,225.
Heat Cons. (LHV) X 10°  Bavh 1,655.9
Auxiliary Power kw 560
Output Net kW 178,940.
Heat Rate (LHV) Net Btuw/kWh 9,250.
Exhaust Flow X 10° Ib/h 3541,
Exhaust Temp. Deg F. 1139,
Exhaust Heat (LHV) X 10°  Bu/h 9833
EMISSIONS

NOx ppowvd @ 15% O2  15.
NOx AS NO2 lb/h 101.
CO ppmvd 9,

CO 1b/h 29.
UHC ppmvw 7.
UHC ib/h 14.
vVOoC ppmvw 1.4
vOC Ib/h 2.8
Particulates Ib/h 9.0

EXHAUST ANALYSIS % VOL.

Argon 0.39

Nitrogen 74.34

Oxygen 12.20

Carbon Dioxide 3.98

Water 8.59

SITE CONDITIONS

Elevation ft. 45.0

Site Pressure psia 14.68

Inlet Loss in Water 3.0

Exhaust Loss in Water 5.5

Relative Humidity Yo 60

Fuel Type Cust Gas

Fuel LHV Btw/lb 20835 @ 290 °F
Application 7FH2 Hydrogen-Cooled Generator
Combustion System 9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controfled by algorithms within the
SPEEDTRONIC control system.

Sulfur Emissions Based On 0.0002 WT% Sulfur Content in the Fuel.

IPS- 90973 versioncade- 2.0.1 Opt:9 72411298
HENRYCO 01/28/2000 19:46 FPL. MARTIN PLANT Peak gas 59 dry.dat



(137609/4 Manatee/4.2/4.2.1 Sufficiency/Comment Responses/
05/22/02 Attachment BA/FPL MARTIN PLANT Peak gas 75 dry

FPL MARTIN PLANT Peak Firing
ESTIMATED PERFORMANCE _PGT7241(FA)

Load Condition PEAK
Ambient Temp. DegF. 75.
Output kw 169,500,
Heat Rate (LHV) BitwkWh 9,370,
Heat Cons. (LHV) X 10°  Bavh 1,588.2
Auxiliary Power kw 560
Output Net kW 168,940
Heat Rate (LHV) Net Btu/kWh 9,400.
Exhaust Flow X 10° Ib/h 3413,
Exhaust Temp. Deg F. 1152
Exhaust Heat (LHV) X 10°  Btwh 952.2
EMISSIONS

NOx ppmvd @ 15% Q2 15.

NOx AS NO2 ib/h 97.

Cco ppravd 9.

co Ib/h 28.
UHC ppmvw 7.

UHC Ib/h 14,
vOC ppmvw 1.4
vOoC Ib/h 2.8
Particulates Ib/h 9.0
EXHAUST ANALYSIS % VOL,

Argon 0.89
Nitrogen 73.80
Oxygen 12.12
Carbon Dioxide 3.95
Water 9.25
SITE CONDITIQNS

Elevation ft. 45.0
Site Pressure psia 14.68
Inlet Loss in Water 3.0
Exhaust Loss in Water 5.5
Relative Humidity % 60

Fuel Type Cust Gas
Fuel LHV Buw/lb 20835 @ 290 °F
Application 7FH2 Hydrogen-Cooled Generator
Combustion System 9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to 1SO reference cendition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC control system.

Sulfur Emissions Based On 0.0002 WT% Sulfur Content in the Fuel.

IPS- 90973 versioncode- 2. 0.1 Opt:9 72411298
HENRYCO 01/28/2600 19:47FPL MARTIN PLANT Peak gas 75 dry.dat



0137609/4 Manatce/4.2/4.2.1 Sufficiency/Comment Responses/
05/22/02 Atiachment B/vFPL MARTIN PLANT Peak gas 95 dry

FPL MARTIN PLANT Peak Firing
ESTIMATED PERFORMANCE PG7241(FA)

Load Condition PEAK
Ambient Temp. Deg F. 95.
Output kW 156,100.
Heat Rate (LHV) BtwkWh 9,595.
Heat Cons. (LHV) X 10°  Bavh 1,497.8
Auxiliary Power kw 560
Output Net kw 155,540.
Heat Rate (LHV) Net Btw/kWh 9,630.
Exhaust Flow X 10° Ib/h 3238.
Exhaust Temp. Deg F. 1172.
Exhaust Heat (LHV) X 10°  Buwh 910.7
EMISSIONS

NOx ppmvd @ 15% 02 15,
NOx AS NO2 Ib/h 91.

COo ppmvd 9.

CO Ib/h 26.
UHC ppmvw 7.
UHC lb/h 13.
vOC ppmvw 1.4
voC Ib/h 2.6
Particulates Ib/h 9.0

EXHAUST ANALYSIS % VOL.

Argon 0.88
Nitrogen 73.06
Oxygen 11.99
Carbon Dioxide 3.91
Water 10.16

SITE CONIMTIONS

Elevation ft. 45.0

Site Pressure psia 14.68

Inlet Loss in Water 3.0

Exhaust Loss in Water 55

Relative Humidity % 50

Fuel Type Cust Gas

Fuel LHV Bw/lb 20835 @ 290 °F

Application 7FH2 Hydrogen-Cooled Generator
Combustion System 9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to 1SQ reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC conirol system.

Suifur Emissions Based On 0.0002 WT% Sulfur Content in the Fuel.

IPS- 90973 versioncode- 2.0.1 Opt: 9 72411298
HENRYCO 01/28/2000 19:47FPL MARTIN PLANT Peak gas 95 dry.dat




05/22/02

0137609/4 Manatce/4.2/4.2.1 Sufficiency/Comment Responses/
Attachment BrwFPL MARTIN PLANT Peak gas fogg 607080

FPL MARTIN PLANT Peak Firing

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition PEAK
Ambient Temp. Deg F. 60.
Evap. Cooler Status On
Evap. Cooler Effectiveness % 95
Fuel Type Cust Gas
Fuel LHV Buy/lb 20,835
Fuel Temperature Deg F 290
Output kW 182,600.
Heat Rate (LHV) Btu/kWh 9,190.
Heat Cons. (LHV) X 10° B 1,678.1
Auxiliary Power kW 560
Output Net kW 182,040.
Heat Rate (LHV) Net Btuw/kWh 9,220.
Exhaust Flow X 10° To/h 3581.
Exhaust Temp. Deg F. 131
Exhaust Heat (LHV) X 10°  Bavh 994.1
EMISSIONS

NOx ppmvd @ 15% Q2 15,
NOx AS NO2 Ib/h 103.
CO ppmvd 9.

Co Ib/h 29.
UHC ppmivw 7.
UHC lb/h 14.
vOocC ppmvw 14
vVOC lb/h 2.8
Particulates Ib/h 9.0
EXHAUST ANALYSIS % VOL.

Argon 0.8%
Nitrogen 74.11
Oxygen 12.14
Carbon Dioxide 398
Water 8.88
SITE CONDITIONS

Elevation ft. 45.0
Site Pressure psia 14.68
Inlet Loss in Water 3.0
Exhaust Loss in Water 55
Relative Humidity % 60

Application
Combustion System

PEAK
70.

On

95

Cust Gas
20,835
290
177,900,
9,260,

1,647.4
560
177,340.
9,290.

3513.
1141.

980.5

15.
100.
9.
28.
7.
14.
1.4
2.8
9.0

0.87
73.76
12.05
3.98
9.34

PEAK
80.

On

95

Cust Gas
20,835
290
172,500,
9,345,

1Lol2.
560
171,940.
9.380.

3441.
1145,

964.9

15.
99.
9.

28.
7.

14.
1.4
28
9.0

0.88
73.29
11.95
3.97
9.91

7FH2 Hydrogen-Cooled Generator

9/42 DLN Combustor

Emission information based on GE recommended measurement methods, NOx emissions are
corrected to 15% 02 without heat rate correction and are not corrected to ISO reference condition
per 40CFR 60.335(c)}(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC control system.

Sulfur Emissions Based On 0.0002 WT% Sulfur Content in the Fuel.

IPS- 90973
HENRYCO

versioncode- 2.0.1 Opt: 9
01/28/2000 19:57FPL MARTIN PLANT Peak gas fogg 607080.dat

72411298



05/22/02

0137609/4 Manatee/4.2/4.2.1 Sufficiency/Comment Responses/
Attachment B/xFPL MARTIN PLANT Peak gas fogg

FPL MARTIN PLANT Peak Firing with FPLE Fogger on
ESTIMATED PERFORMANCE PG7241(FA)

Load Condition PEAK PEAK PEAK
Ambient Temp. Deg F. 39. 75. 95.
Ambient Relative Humid. % 60. 60. 50.
Fogger Status On On On
Fogger Effectiveness Y 95 95 95

Fuel Type Cust Gas Cust Gas Cust Gas
Fuel LHV Btw/lb 20,835 2(0,835 20,835
Fuel Temperature Deg F 290 290 290
Qutput kw 183,000. 175,200. 166,100.
Heat Rate (LHV) BtwkWh 9,185. 9,300. 9,450,
Heat Cons. (LHV) X 10°  Buh 1,6809 16294 1569.6
Auxiliary Power kw 560 560 560
Output Net kW 182,440. 174,640. 165,540.
Heat Rate (LHV) Net BtwkWh 9,210. 9,330. 9,480.
Exhaust Flow X 10° Ib/h 3588,  3478. 3356,
Exhaust Temp. DegF. 1130. 1145, 1158.
Exhaust Heat (LHV) X 10® Buh 9954 9724 9459
EMISSIONS

NOx ppmvd @ 15% 02 15, 15. 15.
NOx AS NO2 lb/h 103, 99. 96.

CO ppmvd 9. 9. 9.

6(0) ib/h 29. 28. 27.
UHC ppmvw 7. 7. 7.

UHC Ib/h 14. 14. 13.
vOC ppmvw 1.4 1.4 1.4
vOC Ib/h 2.8 2.8 2.6
Particulates lb/h 90 9.0 9.0
EXHAUST ANALYSIS % VOL.

Argon 0.89 0.87 0.87
Nitrogen 74.14 73.54 72.64
Oxygen 12.15 12.01 11.81
Carbon Dioxide 3.98 397 395
Water 8.84 9.61 10.73
SITE CONDITIONS

Elevation fi. 45.0

Site Pressure psia 14.68

Inlet Loss in Water 3.0

Exhaust Loss in Water 55

Application 7FH2 Hydrogen-Cooled Generator
Combustion Sysiem 9/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are
corrected to 15% O2 without heat rate correction and are not corrected to’ ISO reference condition
per 40CFR 60.335(c)(1). NOx levels shown will be controlled by algorithms within the
SPEEDTRONIC control system.

Sulfur Emissions Based On 0.0002 WT% Sulfur Content in the Fuel.
IPS- 90973 versioncode- 2.0.1 Opt:9 72411298
HENRYCO 01/28/2000 19:30FPL MARTIN PLANT Peak gas fogg.dat
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DUCT FIRING

Table A-1C Flue Gas Composition with CT and Duct Firing

Ib/hr fuel (mmBtu/hr) -HHV 550 Afr (Ib/ef) Oxygen (1) 0.167396 888614
Heating value (btu/cf) 1036 Air (Ib/cf) Nitrogen (1) 0.550712

Fuel Flow (cfhr) 530845.6 Prod (Ib/ct) CO2 1) 0.115072  61085.5
Fuel Flow (Ib/hr) 22720.19 Prod (b/cfy Water (1) 0.093955 49875.6

Molecular Weight Calculation at 30 °F

Molecular
Molecular Volume Weight
Compound Weight (Fraction) {Percent)
Argon 3995 0.009 0.35
Nitrogen 28.0] 0.734 20.56
Oxygen 32.00 0.122 3.90
Carbon Dioxide 44.01 0.039 1.70
Water 18.02 0.097 1.75
Carbon Monoxide 28.01 0 0.00
Nitrogen Dioxide 30.00 0 0.00
TOTAL 1.0001 28.25
Power Augmentation
mass flow  mass flow mass flow
CT DB CT + DB volume flow Molecular

(Ib/hr) (Ib/hr) (Ib/hr) (ct/hr) (% flow) Weight
Argon 42,849.8 0.0 42,849 8 1,254,979 0.009 0.37
Nitrogen 2,505,619.2 0.0 2,505,619.2 104,648,117 0.766 21.45
Oxygen 4754545 -88,861.4 386,593.0 14,135,218 0.103 3.31
Carbon Dioxide 207,066.4 61,0855 268,1519 7,128,730 0.052 2.30
Water 213,010.1 498756 2628857 17,072,307 0.125 2.25
Total 3.444,000.0 22,099.6 3,466,099.6 144,239,351 acfir 29.68 MW

2,403,989 acfm
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Attachment C.xlIs/95 - deg

522402
DUCT FIRING
Table A-1C Flue Gas Composition with CT and Duct Firing
Ib/hr fuel (mmBtwhr) -HHV 550 Air (Ib/cfy Oxygen n 0.167396 B88861.4
Heating value (btu/cf) 1036 Air (Ib/cf) Nitrogen (H 0.550712
Fuel Flow (cft/hr) 530845.6 Prod (ib/cf) CO2 ) 0.115072  61085.5
Fuel Flow (Ib/hr) 227202 Prod (Ib/cf) Water (1) 0.093955 49875.6
Molecular Weight Calculation at 95 °F
Molecular
Molecular Volume Weight
Compound Weight (Fraction) (Percent)
Argon 39.95 0.0088 0.35
Nitrogen 28.01 0.7316 2049
Oxygen 32.00 0.1227 393
Carbon Dioxide 44.01 0.0378 1.66
Water 18.02 0.0992 1.79
Carbon Monoxide 28.01 0 0.00
Nitrogen Dioxide 30.00 0 0.00
TOTAL 1.0001 28.22
Case 1
based on Case 2 95 °F
mass flow  mass flow mass flow
CT DB CT+DB volume flow Molecular

(lb/hr) (Ib/hr) {Ib/hr) (cf/hr) {% flow) Weight
Argon 40,568.6 0.0 40,568.6 1,188,166 0.009 0.35
Nitrogen 2,365,111.9 00 23651119 98,779,781 0.723 20.25
Oxygen 453,096.2  -88,861.4 364,234.8 13,317,721 0.097 312
Carbon Dioxide 191,979.5 61,0855 253,065.0 6,727,649 0.049 2.17
Water 206,243.7 49.875.6 256,119.3 16,632,886 0.122 2.19
Total 3,257,000.0 22,0996  3,279,099.6 136,646,203 acf/hr 28.08 MW

2,277,437 acfm
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Data tnput-Manatee

NOx

MW Capacity Nei Qas (@ 39 °F

Heat Input CT Qas @ 39 °F

Heal Rate (BtwkW-hr)

Mass Flow CT Gas (@ 59 °F

Maximum CT Mass Flow

Oxygen

Moisture

DB Hest Input

Uncontrolled Emissions,
NOx-Gas {Ibthr}
NOx-Gas & DB (Ib/hr)
NOx-PA/DB or Cil {Ibshr)

Controlled Emissions:
NQOx-Gas (Ib/hr; 1.5 ppm)
NOx-Gas & DB (Ibshr, 3 5 ppm)
NOX-PADE ot Ol {Ibhr)
NOx-Ges {Ibshr; 2.5 ppm)
WNOx-Gas & DB (Ib/hr; 2 5 ppm)
NOx-PADB or 0.l {Ib/hr)
NOx-Gas (1b/hr, 2.0 ppm)
NOx-Gas & DB (Ibshr; 2.0 ppm)
NCx-PA/DB or Qul {Ib/r)

Gas CT Only Hours

Gas & DB Hours

PA/DB ar 0hl Hours

50, (TPY)

SCR System Cost (3 5 ppmvd)
SCR Catalyst

NH, Slip

SCR Sysiem Cost (2.5 ppmvd)
SCR Caalys:

NH, §lip

SCR Sysiem Cost (2.0 ppmvd)
SCR Coualvst

NH, Slip

SCONOQ, System
Sysiem Cosl
Sieam (Ibs/hr)
Gas (Lbhr)y

co

Uncontrolled Emussions:
CO-Gas {Ibthr)
CO-Gas & DB {Ib/hr)
CO-PA/DB or Oil {bthr)
CO-Gas (ppmvd)
C0-Gas & DB (ppmvd)
CO-PAIDB or Oil (ppmrd)

OC System Cost

OC Calalyst

YocC
VOC-Gas (tbrhr)
VOC-Gas & DB (Ib/hr)
YOC-PA/DB or Oil (Ib/hn)

172,44
1,776.30
10,301
3,556,680
3,728,100
12 44%
B 39%
550

5870
113,70
3192

2283
3308
9.2
16.31
23.63
91.2
13.04
1890

5830
880
[

47.3
51,040,044
$397.452
9
51,381,170
$824,106
9
§1,533,048
$1,076,734
9

$14,7%0,000
17,795
20

.5
7.5
64.7
9
22.9
26
$758,000
$649,000

.74
11.54
728

<«calculaled

<-calculated
<-caleulned
<-calculated
<-calculated
<-caleulaied

<-calculated
<-¢caleulated

<-calculated

<scateulated
<-calculated

<-calculaied
<-caleulaied

<-calcuiated
<-galeulated

71.5 check

<scalculared
<-calculated

SCR Cort Data
Opiions SCR System SCR Catalyst Turbine CT NOx Rate NOx Rate NOx Rate Mass Fiow NH; Slip Pressure Source Date
Chas-1n Gras-Oul 0il Drop
SCR System Cost $1,583,000 51,097,500 GE IFA g 2 NiA 3,800,000 16 22 Engethard 12/1%/00
{minus Cat cost) $485,500
SCR System Cost $1,415,000 $840,000 GE IFA g 2.5 NA 3,800,000 10 Engelhard 12/19/00
(minus C&t cost) $578,000
SCR Sysiem Cost $1,088,000 $625.000 GE 7FA L 35 184 1,900,000 9 2.1 Eng¢lhard 12213099
{mirnus Cat cos1) $463,000
SCR Sysiem Cost 51,249,000 $723.000 GE 7FA 9 35 184 3,900,600 5 24 Engelhard 12113499
(minus Cat cost} $466,000
SCR Sysiem Cost $%28,000 $469,000 GE 7FA 9 4.5 27 3,900,000 9 1.8 Engelhard 12413199
{minus Cat cosl) £459,000
SCR Sysiem Cost §1,088,000 $625.000 OE 7FA 9 4.5 237 3,900,000 5 21 Engelhard 12/1499
$463.000
Standardized Cost Data
Systern Cost Catalyst Cost
NOx Rete Mass Flow NH, Slip System Cost  Catalys: Cost Siandrrdized 10 Mass Flow Standardized Lo Mass Flow
Gas-Qut {Ib/hr) (ppra} (/1)) (3/(1b/hr))
20 1,RC0.000 1 §1,583,000 $1.09%,500 0417 0 28y
25 3,860,000 1¢ 51,418,000 $840,000 uin 0,221
3.5 3,900,000 9 $1,088.000 $625,000 0.219 0.1560
4.5 3,960,000 9 $928,000 $469.000 D238 0.120
Praject Specific Cosl Data Pressure Drop Daia
Project Maximum NOx Rale NH, Slip Syatem Cost Cat Cost NOx Rate NH, She Pressurs Drop Daia
Mass Flow(Ib/hr) Gas.Out {ppm) ($) (5} Gas-Qul {ppm) {tnches water) Source
3,728,100 20 9 1553048 1076734 (%] g 1.80 Vendor
3,728,100 25 9 1391170 824106 18 9 210 Vendor
3,728,100 35 9 1040044 597452 25 9 245 Calculated*
3,728,100 4.5 9 887097 448328 2.0 9 2.65 Caleulated®
* Based on percent change of presgute drop from 4.5 10 3.5 ppm sysiem
Project Specific Incremental Cost Effectiveness
NOx Removed Tolal Annualized SCR Cost Incremental
Base NOx Targer NOx Base Targel {Target-Base) Base Target (Target-Base) Cosl Effectiveness
{ppm) {ppm) (Ib/hn) (I15/hr) (tb/hr) [£3] ($) ($) {$/(Ton NOx Removed)}
9.0 33 0 22136 211.56 ] §1,080,934 $1,080924 $4,878 80
ER 15 221.56 254 M4 3279 31,080,934 $1,323.432 §242.498 $7.396 54
25 20 2354 34 270,74 16 39 $1,323.432  §1521.191 §197.759 $12,061.90
SCONO, Cost Dats
GE 7FA SW S0LF SW 301G
System Cost £14,750,000 $16,712,000 §20,711,700
Steam (1bahr) 11,195 18,184 22,285
Gas (1b/he) a0 L1} 100
Bach Pressure 34 3.1 449
Oxidation Catalyst Cost Data
Options OC Svslem QL Caraiysl Turkine CT CO ppm CO ppm Muas Flow NH, Ship Pressure Source Date
Ciag-Iln Gas-Out Drop
OC System Cost $758,000 $63%,000 GE 7FA 9 09 3,900,000 9 21 Engelhard 13/1319%
OC Svstem Cost $773,000 $674.000 SW SCIF 25 23 3,600,000 9 2.5 Engelhard 1/12/00
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 ENGELNpRD

Golder Assoe.
Waeatinghouse 501D and GE 7FA - Simple and Combined Cycle -

CAMET® CO Oxidation Catalyst System

GE 7FA — Simple Cycle

VNX™ | ZNX™ SCR Catalyst System

-Engelhard Budgetary Progosal EPB99639

December 13, 1993

 ASSUMED AMBIERT 59 52 %
GIVEN TURBINE EXHAUST TEMPERATURE, F - 1,100 ~ 1,100 1,100
GIVEN TURBINE EXHAUST FLOW, Bvhe 3,900,000 3,800,000 4,060,000
ASSUMED TURBINE EXHAUST GAS ANALYSIS, % VOL. N2 75.23 75.23 7163
02 1261 1261 11.04
co2 363 363 5.20
H20 7.60 760 1120
Ar 093 093 0.93
AMBIENT AIR FLOW, Ity 332049 332949 348.316
TOTAL FLOW - TURBINE EXHAUST + AMBIENT - Iohy 4,232 949 4,232,049 4,428 316
AMBIENT + EXHAUST GAS ANALYSIS, % VOL. N2 75.70 7570 7237
o2 13.08 309 . 1184
coz 335 335 480
H20 7.01 7.01 10.33
Ar 086 0.88 088
CALCULATED AIR + GAS MOL, WT. 28.48 2648 2632
GIVEN: TURBINE CO, Pprmvd 9.0 9.0 200
CALC.: TURBINE CO, tb/he e 39 .y
GIVEN: TURBINE NOx, ppvd @ 15% O3 8.0 8.0 20
CALC.: TURAINE NOx, oty 845 645 3552
CALC: CO, ppmvd @ 15% 02 - AT CATALYST FACE - 7.1 7.1 128
CALC.: NOx, ppnred @ 15% 02 - AT CATALYST FACE 8.8 a8 41.0
FLUE GAS TEMP. @ SCR CATALYST, F 1,025 1,025 1025 1025
DESIGN REQGUIREMENTS
COCATALYST CO CONVERSION, % 80% o0% 0% 90%
SCR CATALYST NOx OUT, pprmvd @ 15% 02 35  ADVISE 35 ADVISE
NHA SLIP, ppmvd @ 15% 02 9 12 5 - 12
SCR PRESSURE DROP, 4.0°WG - Nom.
GUARANTEED PERFORMANGE DATA 5y
€O CONVERSION - % Min, 90.0% 90.0% BOO%  90.0%
CO QUT, ppmvd € 15% 02 07 14 07 14
' CO QUT, Itvhr 3.2 7. 32 7.2
CO PRESSURE DROP 29 2. 22 24
SCR CATALYST NOx CONVERSION, % - Min. B14%  61.1% 61.1%  811%
NOx OUT, Ibfhr — Max, 25.1 138.1 251 1384
NOx QUT, ppmvd@15%02 — Max, 34 18 34 150
EXPECTED AQUEQUS NH3 (28% SOL.) FLOW, by 139 42 101 424
) NH3 SUP, pprmvd@15%02 — Max, 9 12 5 12
] SCR PRESSURE DROP, “W3G - Max, 42 ‘. 46 48
REQUIRED CROSS SECTION . INSIOE LINER - A x B, sq Rt 1650.0 1650.0
COSYSTEM  $843,000 $343,000
REPLACEMENT CO CATALYST MODULES $64.000 $643,000
SCRSYSTEM  $2,835,000 $3,046,000
REPLACEMENT SGR CATALYST MODULES  §1.479,000 $1,680,000
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ENGELIIO IR

Golder Assoc.
Westinghouse 501D and GE 7FA - Simple and Combined Cycle

CAMET® CO Oxidation Catalyst System
VNX™ [ ZNX™ SCR Catalyst System
- Engelhard Budgetary Proposal EPB99639

December 13, 1899
GE 7FA ~ Comblined Cycle s,

GIVEN / CALCULATED DATA GE7F GE7F GE 7F GE 7F
FUEL NG OlL . NG oiL
TURBINE EXHAUST FLOW, Ib/he 3,900,000 4,080,000 3,900,000 4,080,000
TURBINE EXHAUST GAS ANALYSIS, % VOL. N2 75.23 7183 75.23 7162
02 12.61 11.04 1261 11.04
cO2 363 5.20 363 520
H20 750 11.20] 7.60 11.20
Ar 0.83 0831 0.93 0.93
GIVEN: TURBINE CO, pprvd 9 29 9 20
CALC.:. TURBINE CQ, Ib/hr e 7.7 319 M7
CALC. TURBINE CO, ppmvd @ 15% 02 7.3 15.7 7.3 15.7
GIVEN: TURBINE NOx, ppmvd @ 15% 02 ] 42 9 42
CALC.: TURBINE NQx, Ib/hr 64.5 355.2; 64.5 3552
CALC. GAS MOL. WT. 28.45 28.45 28.45 ’ 28.45
FLUE GAS TEMP, @ CO and SCR CATALYST, F (+/-2Q) 650 650 650 550
DESIGN REQUIREMENTS
CO CATALYST CO OUT, ppmvd @ 15% 02 0.7 1.6 0.7 i6
SCR CATALYST NOx OUT, ppmvd @ 15% 02 s ADVISE 35 ADVISE
NH3 SLIP, ppmvd @ 15% 02 g 12 5 12
GUARANTEED PERFORMANCE DATA
CO CATALYST CO CONVERSION, % - Min. 90.0% 50.0% 80.0% 80.0%
CO OUT, lofhr - Max. 3z 7.2 32 7.2
CO QUT, ppmvd @ 15% Q2 - Max. Q.7 1.6 0.7 1.6
CO PRESSURE DROP, "WG - Max. 1.2 1.3 1.2 13
SCR CATALYST NOx CONVERSION, % - Min. 611% 61.1% 61.1% 61.1%
NGx QUT, ppmvd @ 15% 02 - Max. 35 18.4 35 18.4
NOx QUT, lb/hr - Max. 251 t38.1 251 138.1
EXPECTED AQUEQUS NH3 {28% SOL} FLOW, ibhr 1371 405.2 99.3 405.2
NH3 SLIP, ppmvd @ 15% 02 - Max. 9 12 [ 12
SCR PRESSURE DROP, "WG - Max. 2.0 21 2.2 24
. FITHRSG INSIDE LINER - 67ftH x 26 ft W

CO SYSTEM $758,000 $758,000

REPLACEMENT CO CATALYST MODULES $659,000 $659,000

SCR SYSTEM $1,068,000 $1,249,000

REPLACEMENT SCR CATALYST MODULES $625,000 $783,000
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Milogtm B
€O Oxidation Syatom Cumponm
SCR Cotalyst S Gompanests
Engelhard Budgetary Propesat EPR0GYss
Ocoamber19, zoag
Combinsd Cycls
Porformanca Data and Budget Prisin
M 7 ﬁLcuun‘Eu QATA GE T#A GE TFA Dimenslons:
1.055.8 Ingide Liner Width (Al
TURCING EXHAUST PLOW, bmé  3,800.000  3,200.000 (nxlde Linar Helght ey e n
TURSINE EXHAUST GAS ANALYSIS, % VOL. 7813 75.14 Reactor Depth [Cye e
N2 .
02 12.83 12.32 @ :
co2 313 an ™
H20 737 137 'I_ el == @ N
Ar .88 Q49 s an
GIVEN: TURBINE CO. ppmvd @ 15% 02 15 16 : AGUAFOLD
. -]
CALC.: TUSSINE G2, Iahe 8249 g2.0 --—% é‘ 2
GIVEN: TURBINE NQx, ppmvd & 15% 02 12 12
CALC.: TURBINES NOx, Rty B1.S 8.8
123 123

Femy
CALC, GAS MOL WT. r{X7) 28.80

GAS TEMP. g CO snd SCR CATALYAT, P 8io 650
IREMENTS

CO CATALYST COQUT, pamved © 158% 02 a0 K

EOR QATALYST NOx QUT, pprmvd 8 15% G2 3.5 2t

NH3 SLIP, aprved 3 15% 02 10 10
EE) FERFOR DAYA R

CO CATALYET CO CONVERSION. % » Min, 80.0% 8.0%

CO CUT, ir « Max. c 124 24

CO OUT, pormad @ 15% OF « Max, -] i

co PRESSURE DROP. "WG - Max. 0.8 0.8

&GR GATALYGT KROx CONVERSION, % - Nin, T0.8% 7924
. - NOx. OUT; iyt « Mex. 28 . U0

NOx OUT, agrtivd @ 15% 02 - Max, Y 25

OEGIGN INLET ALPHA - NN .64 163
EXP. AQUEQUE NH3 {19% BOLYFLOW, by - 2443 2676

""“351-“’l ppevd @ 15% 02 « Max, 10 10
~ 'NH3 8UP, ppa i1.4 119
CR PAESOURE BROP, - Mo s . 12
- - CR Syshem
0
COSYSTEN S§eT000 $3000 2.0 ppunt SCR ¢

REPLACEMEHT CO CATALYAT MODULEB §603,000 248,000

SCR 8YSTAM 61,088,000 51,418,000 w=s ¥ 153,800
REPL_SCRCATALYST MODULEY $624000 _$040000 —3 4 (17,500  pec eomarl frn Frod B

1 Engellard, o Thefs.
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Table B-8. Direct and Indirect Capital Costs for CC Catalyst, GE Frame 7FA in Combined Cycle Combustion Turbine

Cost Component

Costs

Basis of Cost Component

Dirget Capital Costs
CO Associated Equipment

Flue Gas Ductwork
instrumentation
Sales Tax

Freight

Total Direct Capital Costs (TDCC)

Direct Installation Costs

Foundation and supports
Handling & Erection
Electrical

Piping

Insulation for ductwork
Painting

Site Preparation
Buildings

Total Direct Installation Costs (TDIC)

Total Capital Costs

Indirect Costs

Engineering

Construction and Field Expense
Contractor Fees

Start-up

Performance Tests

Contingencies

Total [ndirect Capitat Cost (TEnDC)

Total Direct, [ndirect and Capital
Costs {TDICC)

$758,000 Vendor Quote

$44.505
$75,800
$45.480
$37.900

£961,685

$76,535
$134,636
§38.467
$19,234
$9.617
$59.617
$5,000
fo

$293,506

$1.25519

$125,51%
$62,760
$125,519
§25,104
$12,552
$37.656
§289.109

Vatavauk, 1990
10% of SCR Associated Equipment
&% of SCR Associated Equipment/Catalyst
5% of SCR Associated Equipment/Catalyst

8% of TDCC and RCC,0AQPS Cost Control Manual
14% of TDCC and RCC;0AQPS Cost Conirol Manual
4% of TDCC and RCC;0AQPS Cost Control Manual
2% of TDCC and RCC;0AQPS Cost Control Manual
1% of TDCC and RCC;QAQPS Cost Control Manual
1% of TDCC and RCC;0AQPS Cost Control Manual

Engineering Estimate

Sum of TDCC, TDIC and RCC

10% of Total Capital Costs; OAQPS Cost Control Manual
5% of Total Capital Costs; OAQPS Cost Control Manual
10% of Total Capital Costs; OAQPS Cost Contro! Manual
2% of Total Capital Costs; QAQPS Cost Control Manual
1% of Total Capital Costs; OAQPS Cost Control Manual
3% of Total Capital Costs; OAQPS Cost Contrel Manual

$1,644,300 Sum of TCC and TInCC

0137609/4 Manatee/d.2/4 2.1 Sufficiency/
Comment Responses/Attachment E.xls/tab b-8
5722102



Table B-9. Annualized Cost for CO Catalyst GE Frame 7FA in Combined Cycle Combustion Turbine

Cost Component

Basis of Cost Estimate

Diirect Annual Costs
Operating Personnet
Supervision

Catalyst Replacement
Inventory Cost

Contingency

Total Direct Annual Costs (TDAC)

Energv Costs

Heat Rate Penalty

Total Energy Costs (TDEC)

Indirect Apnual Costs
Qverhead

Property Taxes
Insurance
Annualized Total Direct Capital

Total Indirect Annual Costs

Total Annualized Costs
Cost Effectiveness

$6,240 8 hours/week at $15/hr
$936 15% of Operating Personnel;:QAQPS Cost Control Manual
$219,667 3 year catalyst life; base on Vendor Budget Quote
$24,668 Capital Recovery (10.98%) for 1/3 catalyst

$7,545 3% of Direct Annual Costs

$259,056

$214,208 0.2% of MW output; EPA, 1993 (Page 6-20) and $3/mmBtu addt fue! costs

$214,208

$4.306 60% of Operating/Supervision Labor
£16,443 1% of Total Capital Costs
$16,443 1% of Total Capital Costs
$180,544  10.98% Capital Recovery Factor of 7% over 15 yrs times sum of TDICC

5217,736
$691,000 Sum of TDAC, TEC and TIAC

$4,409 per ton of CO Removed
$4.819 per ton of Net Emission Reduction

0137609/4 Manatee/4.2/4.2.1 Sufficiency/
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Table B-10. Comparison of Alternative BACT Control Technologies with Installing OC in HRSG

Alternative BACT Control Technologies

DLN Only DLN with OC
Technical Assessment
Feasible Available, Feasible and Demonstrated

Economic Impact *

Capital Costs

Annualized Costs included $1,644,300

Cost Effectiveness included $691,000

CO Removed {per ton of CO)
NA $4,409

Environmental Impact °

Total CO (TPY)

CO Reduction (TPY) 183.81 27

Net Pollutant Reduction NA -155

Additional Greenhouse Gas (CO2; tons/yr) NA -143

- 1971

Energy Impacts

Energy Use (kWh/yr)

Energy Use (Equivalent Residential Customers/year) 0 3,021,149

Energy Use (mmBtu/yr) at 10,000 Btu/kWh 0 252

Energy Use (mmcf/yr) at 1,000 Btu/cf for natural gas 0 31,121

0 31

* See Tables B-8 and B-9 for detailed development of capital costs (including recurring costs) and annualized costs.

® See emission data presented in Table B-11.

° Energy impacts are estimated due to the lost energy from heat rate penalty for 8,760 hours per year.

Lost energy is based on 0.2 percent of 166 MW.



Tabie B-11. Maximum Potential Incremental Emissions (TPY) with Oxidation Catalyst

Incremental Emissions (tons/year) of SCR

Pollutants Primary Secondary Total
Particuiate 9.78 0.11 9.89
Sulfur Dioxide 0.04 0.04
Nitrogen Oxides 0.00 2.07 2.07
Carbon Monoxide -156.7 1.24 -155.5
Volatile Organic Compounds 0.08 0.08
Total: -146.9 3.56 -143.4
Carbon Dioxide (additional from gas firing) 1,971.0 1,971.0

Basis:
Lost Energy (mmBtu/year) 31,121
Secondary Emissions (Ib/mmBtu): Assumes natural gas firing in NOx controlled steam unit.
Particulate 0.0072
Sulfur Dioxide 0.0027
Nitrogen Oxides w/LNB 0.1333
Carbon Monoxide 0.0800
Volatile Organic Compounds 0.0052

Reference: Table 1.4-1 and 1.4-2, AP-42, Version 2/98

0137609/4 Manatee/4.2/4.2.1 Sufﬁciency/
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Table B-3A. Capital Cost for Sclective Catalytic Reduction for General Lilectric Frame 7F Simple Cycle Combustion Turbine

Cost Component Costs Basis of Cost Component

Direct Capital Casts

SCR Associated Equipment $2,835,000 Vendor Estimate

Ammonia Storage Tank $136,500 $35 per 1,000 b mass flow developed from vendor quotes
Flue Gas Ductwork 366,758 Vatavauk, 1990

[nstrumentation $50,000 Additional NOx Monitor and System

Taxes $170,100 6% of SCR Associated Equipment and Catalyst

Freight $141,750 3% of SCR Associated Equipment

Total Direct Capital Costs (TDCC)  $3.400,108

Direct Installation Costs

Foundation and supports $272.009 8% of TDCC and RCC,0AQPS Cost Control Manual
Handling & Erection $476,015 14% of TDCC and RCC;0AQPS Cost Control Manual
Electrical $136,004 4% of TDCC and RCC;0AQPS Cost Control Manual
Piping 568,002 2% of TDCC and RCC,0AQPS Cost Control Manual
[nsulation for ductwork $34,001 1% of TDCC and RCC;QAQPS Cost Control Manual
Painting $34,001 1% of TDCC and RCC;0AGQPS Cost Control Manual
Site Preparation $5,000 Engineering Estimate

Buildings $15,000 Engineering Estimate

Total Direct Installation Costs (TDIC)  $1,040,032

Total Capital Costs (TCC)  $4,440,140 Sum of TDCC, TDIC and RCC

Indirect Costs

Engincering $444 014 10% of Total Capital Costs: OAQPS Cost Control Manual
PSM/RMP Plan $50,000 Engineering Estimate

Construction and Field Expense $222,007 % of Total Capital Costs; OAQPS Cost Control Manual
Contractor Fees $444.014 10% of Total Capital Costs; QAQPS Cost Conirol Manual
Start-up $88,803 2% of Total Capital Costs; OAQPS Cost Control Manual
Performance Tests $44,401 1% of Total Capital Costs; OAQPS Cost Control Manual
Contingencies $£133,204 3% of Total Capital Costs; QAQPS Cost Control Manual
Total Indirect Capital Cost (TInCC) $1,426,444

Total Direct, Indirect and Capital 35,866,584 Sum of TCC and TInCC

Costs (TDICC)
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Table B-4A. Annualized Cost for Selective Catalytic Reduction for General Electric Frame 7F Simple Cycle Operation

Cost Component

Costs Basis of Cost Component

Direct Annual Costs
Operating Personunel
Supervision
Ammonia
PSM/RMP Update
Inventory Cost
Catalyst Cost
Contingency

Total Direct Annual Costs (TDAC)

Energy Costs
Electrical
MW Loss and Heat Rate Penalty

Total Energy Costs (TEC)

Indirect Annual Costs
Overhead

Property Taxes

Insurance

Annualized Total Direct Capital

Total Indirect Annua! Costs (TIAC)

Total Annualized Costs
Cost Effectiveness

$18,720 24 hours/week at $15/hr
$2.808 15% of Operating Personnel;OAQPS Cost Control Manual
$55,220 $300 per ton for Aqueons NH3
$15,000 Engineering Estimate
371,550 Capital Recovery (10.98%) for 173 catalyst

$493,000 3 years catalyst life; Based on Vendor Budget Estimate
$19,690 3% of Direct Annual Costs
$676,028

$37.968 80kW/ for SCR & 200kW/h for cooling @ $0.04/kWh times Capacity Factor
$207,224 0.5% of MW output; EPA, 1993 (Page 6-20)

$245,192

$46,049 60% of Orperating/Supervision Labor and Ammonia
358,666 1% of Total Capital Costs

$58,666 1% of Total Capital Costs

$644,151 10.98% Capital Recovery Factor of 7% over 13 years times sum of TDICC

$807,531

$1,728,751 Sum of TDAC, TEC and TIAC
$13.,636 NOx Reduction Only
$25,214 Net Emission Reduction
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0137805/4 Manates'd. 24,21 Suliciency!

sAnRCHTn G iy
a0z
o R N T APE T e e ST 4 N L T [ TR N T R e | TR, s T I3 R
' of New Finsl Parmit " i i =T T control | Avg.
Btats Facllity MW Comp s Fuel Mode Hours NOx Limit Mathod T CO Limit
Daty
[Region 1
¢t | erdgeponEnergy | 520 | omoinee? 0612911998 S Approved swvaaa [nGirof cc  [BIRTE0) 008em G 42| DL win 10ppm | GCP | 1 Operational
cr | POCELPaso Milerd | 545 | 2171008 04/1611999 Sip Approved aBB GT-24 NG FO| e |PTRETE)| BOPEMNGIS | gop anr | zpom | CatOx | 1-hr | Undergong tesing, Fal 2001
cT Lake Road Generating 792 ? hnal Sip Approved ABB GT-24 |NG; FO cc B. 76:('3?20 2 D:’:_nm :és ¢ SCR 3-hr 3 ppm CatOx 1-hr
NG, 8.760: 720
CcT PDC-E) Paso, Menden 544 hinal Sip Approved ABB GT-24 Fo cC FO 2 ppm SCR 3-hr 52 4 Ibthe CatOx 1-hr
PPL wallinglord . ) S&SLM
CT Enargy. LLG 250 final Sip Approved £000 NG sC 4,000 25 ppm SCR 1-hr 1.24 Lbwhr CatQOx 1 Hr
Towantic Energy GE Mode| 2ppm NG 59
Ccr Project 540 1201798 draft 01712/01 Sip Approved 7241 NG, FO cc opm FO SCR t-hr 5 ppm CalCx 1-hr
Fore Ruver Slation, Mitsubisti 8760; 720| 2 ppm NG; 6 ppm
M, 2 ? : - -
A Wevmouth 755 Delegated 501G NG, FO cc QO to SCR 1-hr 2 ppm CatOx 1-hr
ABB GT24 DLN & SCR|
MA Berksture Power 21z | osiosrast 00r2211897 Celagated 17amw, 272|nG Fo|  oc  [BTE0.TRY 3SERMNGIS | T horn 4 ppm CatOx Operationat
FO ppm FO
M 1otal FQ
MA Millennium Power 360 11211987 Final Delegated SW 501G |NG; FO cC 8‘75'36720 3 5:::?0@ 9 SCR 4 ppm CatOx 1-nt | Tesling-Problems with engine
ABB
MA Dnghton Power Assoc 170 09i29/1957 Funal Delegaled GT1IN2 170] NG cC B.760 3 5ppm DLN, SCR 1-hr 4 ppm CatOaz ? Operatonal
My
MA ANP Ballingham 580 » Final Delegated ABB GT-24| NG cc 8,760 20ppm SCR ™ agpm | Caw0x | ot NOx 3 5 pprv Steam
Augmentation
MA ANP Blackstone 580 B Finat Delegated ABBGT-24 | NG ce 8,760 2.0 ppm SCR 1he Fppm | CaOx | T NOx 3 Spem/ Steam
Augmentalion
. Netted out of PSO/NSR for
Ma Sithe Mystic 1,550 g final 100 Delegated Misudishi | ce 8,760 20 ppm ScR 1.ne 2 ppm CalOx | 1-hr NOx & S02, under
Davelopment 501G
construchon
MA Cabot Pawer 350 ? Final Detegated Sw 501G NG CcC 8,760 2 0ppm SCR 1-hr 2 ppm CalOx 1-hr
Good
MA Sithe West Medway 540 final Delegated GE 7FA NG SC 2.500 9 0 ppm DLN 1-hr 9 ppm Coembustio] 1-hr
n
Androsceggin Energy SwW 2518 ] 8,760, 720 LNB & SCR
ME LLC 150 091211997 0373111998 Sip Approved 125 NG. FOl Cogen FO € ppm¥d2 ppm as onl 1-hr 5-10ppm CatOn Operational
ME Rumtord Pawst 65 | 121231997 05/01/1990 Sip Approved > |verol cc [P 3spem ScR 1 zane | 15pom | GoP | 24 aimast completed
ME | CascoBay EnergyCo.| 520 | c2r7r10908 0711341998 Sip Approved NG cc 8,760 3 5ppm SCR | adne | 20ppm GeP | 24 | PSP R";fr:p"’;':"ja'“m"“'
Netted out of PSD/NSR
. 8,760; 720| 9 ppmv 42 | GCP, DLN & ppm/ 1eview, SCR required if 9 ppm
ME Champien Inlermnational 250 05/1411998 0971411598 Sip Approved NG, FO cC O pprn Tor off 24-nr 30 ppm GCF 24-nr nol achievable, almost
completed
ME Westbrook Power 528 QB/OT1998 12/2111898 Sip Approved GE 7FA  |NG: FO o] 8'??6?20 3 S5ppm SCR 24-hr 15 ppm GCP 24-hr almost compleled
] . 8,760, 720 2.5ppm NG, 9 SCR " 2 3 Sppm NCx Steam mjecton,
ME Gorham Energy 900 04/02/1998 12/04/1998 Sip Approved ABB GT-24 |NG; FO cC 0 ppm FO (LAER] 24-hr 5 ppm CatOx 24-hr under cangtruttion
. 8,760, 720
NH Newinglon Energy 525 Final 4/29 Partial Delegabon GE 7TFA  |NG; FO cC FO 25 ppm 5CR A-hr 15 ppm GCP 1-fr Under construclion
NH | AES LondonderryLLC | 720 Final 499 Partial Delegation sws01G NG FO|  cc B-TE&)”D 2 5:;'::06; 9 SCR Ihe 15 ppm GCP | t1r under construction
RI Tvenon Power 265 | 0211411907 021311996 Sip Approved gE7FA | NG | ce 8.760 35 ppm ScR the | 12pom | GCP | 1t Operatonal
Rehanl Energy. Hope I X Advised NOx LAER at 2 Oppm)|
Rt Generating Faciity 522 Finai Sip Approved SW S01F NG cC 8.760 25 ppm SCR 1-hr 15 ppm GCP 1-hr {1 hour), under construction
[Region 2
. 20ppm NG; 90 15 ppm NG;
NY Athens Generating Co, 1.080 08/15/1998 q202/2000 Delegated SW 501G NG FO cc 8,760 ppm FO DLN/SCR | 1 nour 50 pom FO GCP 1 hour
Response to slack beght
NY Bethlenem Energy 750 panding Delegated NG ce 8.760 1 hour nler TGAZ i 8/5/99 Our
Center
comments pul 9/28/99
EPA monitonag wajver
NY NYPA Polsit 500 pending Delegated NG, FQ| cC 8,760 1 hour approval 12/28/99. Protocal
commants out 12/16/99
Sitha Energy -Torme PSD application in 328100
T
NY Valley 827 panding Delegatad NG CC 8,760 t hour Anticle X applicabon
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502
# of New | Appiication | 2P | fioy pernit | Tima to Finel - #of | mof | Turbine - : ) ‘Contrel | Avg. | contrer | avg.
L
State Facllity W Date %olv‘n!p Iasusd Permit | Termiting Stetus| o0 | g Model Fusl | Mode Hours MHOx Limit Method | Time | COUIMIt [ o ed | Time Commants
TwnTiar Powar EPA wawver approval middie
NY (Summit Energy} 520 panding Delegated NG cC §.760 1 hour of May Rewised protoco!
9 O K. contingencies 12/1319%
oo tT U R o rotowr
NY Sunset Energy Flest 520 pending Celegaled NG, FO CC 8.760 1 hour Inventory approval in
Amr Nat P Moniloring waiver approved
NY Rar’na A E"‘;“r"e’ 1,100 pending Delegated NG cC 8.760 1 hour on 12/28/99 Protocol
7o 9¥ approved 3/21/00,
Sithe Energy Hemage NG Applicaton in 2023100 1n
NY ° S:a?n);n eriag BOO OB:0912000 11:01/2000 k] Delegatea 2 o GE 107TH anly cC 8760 |20ppmNGonly [ DLN/SCR | 1hour 3 ppm CatOx | 1 hour compliance/complele on
4121/00.
NY Southemn Energy at 750 Detegated NG: FO cc 8.760 1 hour ‘ Applicaugn in 321,00 EJ
Bowline 1ssue for PSD completeness
Revised protocol in 411100,
NY Con Edison - East River 450 pending Delegatea NG; FO cC 8.760 1 hour PSD and NSR apphcabiity
analysis in 53700
Protogol comiments 1212199
NY 3CS Energy - Astona 1,600 pending Delegated NG, FO cc 8,760 1 hour Revised waver commenis oul
58100
Grassy Point - Frotocol comments out
NY ¥ 550 pending Delegatad NG, FO cc 8 760 1 haur 1/4/00  EPA approval of
Havestraw Bay .
onsitg data 4:28:00
Protocot comments out
NY Keyspan - Ravenswood 250 pending Delegated NG FO cc 8760 1 howr 1600 (EPA
Rewvised data for Preliminary
P ! 7 b .
NY Glenville Energy Park 520 pending Delegated NG cec 8760 1 hour Scoping Stalement i 5/4/00
Brookhaven Energy Preliminary Scomng
NY 1 76 hy .
Project 580 pending Delegated NG CC 8,760 1 hour Staternent in 124/00
Oak Point Energy - Responses from the apphcant
Ad h
N Bronx 1075 pendirg Delegated NG cc B 760 1 hour received on 11727100
Apphcant submilted a
NY Orion Astona - Queens t 842 panting Delegated NG FO cC B 760 1 hour mnde]:ng pratocol ard a
source invenlory request on
12:20:00
Cathness Isiang -
NY I Fi 876 1h
Srookhaven 750 pending Dolegaled NG, FOy cC 760 our
NY Kings Park - Smithtown 300 pending Celagated NG, FO 5C 8.760 1 hour Mot PSD-e:l;celfd [snple
X
Wawayanda - Orange Modekny protocol submilted
71 Del ted NG, F 8760 1h
MY County Qo panding elegate G, FOI cC our on 12122000
These 11 turbines are npl
subject to NSRIPSD  The
NYPA's Simpie Cycle one located n Staten Island
NY Turbmes at 7 different 460 12/01:2000 01,12/2001 2 Dalegater 1" 0 GE LM 60D0| NG SC 8 760 2.5 ppm NG SCR 1 nour € ppm CatDx | 1 hour [{#11) has nol yet been 13sued
locations in NYC Instaliation wil begn soon
ang operation will be m the
summer of 2001
Final permit rssued Expected
M .
NJ antua Creek 800 | 1011501999 01/10/2000 3 Delegaled 3 6 | ABBGT2¢ NG FO| ©C greo | SSPPMNGIE | o cer | 1 nour 3 ppm CatOx | 1hour| start of constructon, March
Generaung ppm FQ 2001
! - NG & -
NS Cogen Tecnnolagy 181 ] 0ar15r1398 1200141999 25 Detegated 1 o GETFA [nG.FO| cC 7o | ZOPPONGS Ty ser | tnour | 2PPM-93 | con |y o Final permit 1ssued
Linden ppm FO 5 ppm - ol
NJ AES Red Qak Project 816 12:06/1999 01:28:2000 2 Delegated 4 2 SW S5HG NG (oo 8750 3 ppm DANSCR | 1 hour 4 ppm CatOx | 1 hour Final permit issued
X Not subject to NSRIPSD, Uni
NJ PSEG Fossi LLC - 170 | 121152000 02/10/2000 2 Delagated 2 0 GETEA [NGiFO| sC a7e0 | 12PPMNGI4Z DLN 1 hour nia na nia | staned cperation in Aprd,
Linden pom £ O 2000
Nat subject 10 NSRYPSD Ui
NJ PSEG FossiLLC - 170 | om152000 05/07/2000 4 Delegaled 4 0 |GELM&0GD| NG s 8,760 25 ppm water |y o |70 ppem va na | staned operation in May,
Burlington injection
2000
NG, 4ppm - Gas Applcahon is on hold,
T -
NJ 05ca Bayway Bemery 120 pending an hold Delegated 1 0 SW 50105 | refin cC 8,760 3 ppm - gas DOLN thour | 10 ppm - rel CatQx 1 hour [ Ownership may change to
Cogen Project 10 ppm- rel, gas
gas gas PP&L Global.
Liberty Generazmg apphc under Applicant wants to change
N 3 N T
1] Project 1090 pending review Delegated 3 Sw 501G G CcC 8.760 25 ppm OLMN!SCR | 1 hour .5 ppm CatOn | 1 hour SW turbines with GE fufbmes
PSEG Fossi LLC - apphc under 2.5 ppm NG: 9 APPHCaNOn o ba revisad by
I 7 B )
NJ Keamey 750 pending reviow Delegatea 3 3 GE 7FA NG, FO cC 8.760 opm EO DLN/SCR | 1 haut 4 ppm CatQx | 1 haur PSELG
PSEG Fossil LLC - apphc. under 2.5 ppm NG 9
CF
N Bergen 500 pending review Delegated 3 3 GE 7FA |NG: FO cc 8,760 opm FO OLN/SCR | 1 hour 4 ppm CatQx | 1 hour{ Apphcation under review
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Commant Rasponsaydnschmaenl G dy

a5z
#of Now | Agplication | *P* [ Firat Parmit | Tima to Final wof | #ot | Turbine - " Controi | Avg. Control | Avg. | - '
State Facil - 0.
ty MW Dats Cpo‘m.p (saued Permlt Permiting Status CTs bB Mods! Fusl Mode Hours NOx Limit Me Time CO Limit e Tinve Commants
PSEG FossiLLC - appl¢, undar 25 NG: 9
NJ Lindten 1,186 pending P"wwew Delegated 3 3 GE7FA (NG FO| CC 8.760 J;’&“FO ~7 | bLwscR | thowr | 4pom CatOx | 1hour | Application under review.
PSEG Fossi LLC - apphc under 2.5 ppm NG 9 .
NJ Senanen 500 penging o Delegated 3 3 GE 7FA |NG:FO|  ¢c 8,760 ;’;’m o OLNSCR | 1how | 4 ppm Cadx | 1nour|  Appicaton under review
Sithe Energy (GPU) - apphe. under
NJ RelwanlgEynEargy ) 520 pending Pﬁ'evi:w Delagated 3 0 unk NG sC 8,760 9 ppm OLN 1 hour 9 ppm na thour} Apphcation under review,
apphc, under Apphcabon on hold,
NJ Statoll Celtic, Inc, 750 pending rev‘iew Deiegated 3 3 GE 7FA NG, FO| cc 8,760 35ppm DLN/SCR | 1 hour Ippm CalQx | 1 hour| Ownershis may change to
Calpine Corp
PSEG Fossil LLC - applic under . 25 ppm NG: 42 waler s B
N Kaamey 170 pending review Delegated 4 c GE LM 6000 ING; FO sC 8,760 pom FO mecion 1 hour n/a na na Not subject to NSRPSD
PSEG FossiLLC - applic, under 9 ppm NG, 42
NJ Burlingten 340 pending P . Delagaled 4 ol GE TEA  |NG: FO sC 8,760 DPDP""‘ O DLN 1 hour CatCx | 1hour| Applicaton under review,
Sithe E GPU) -
NJ e B:Iev’\?:liie ) 85 withdrawn withdrawn Delegated 3 @5 MW | NG 8¢ 8760 9 ppm Thour | 4ppm Catox | 1 hour
Sithe Ener PU) -
NJ ' chedggx(\?er v 130 withdrawn withdrawn Delegaled 2z GE Frama 6 | NG sC B 780 1 hour 4 ppm CatOx | 1 hour
Sithe Energy {(GPU) - {840 Mw
NJ Saysnilie B840 withdrawn wilhdrawn Delegated 3 total} NG cC 8760 1 haur 4 ppm CatOx | 1 hour
he £ PU) -
NJ Sune Energy (GPU) 100 | withdrawn wilndrawn Delegated 100 MW otal| NG cc 8,760 DLNSCR | 1hour | 4 ppm CatOx | 1 hoyr | 3¢0mon of HRSG and steam
Gilpen generator 1o existing lurbing
PR PREPA-San Juan 464 | 0311612000 03102/2000 22 EPA-lead F o Sw 501 FO ce 8,760 | no PSD aflectey nia na | 25ppmFO | GCP |3 hours| SUEE '\‘;gg’ir:" COang
Y
UT FT8-1 10 ppm FO a
Vi v 4.5t Thama 24 07/28i ' PAI F = United Tect
WAP. omas 2812000 01:03/2001 3 E ead 1 4] Fowear Pac O sC 8,760 42 ppm Wi 24 nours 100% load GCP |3 hours) UT = Unied Technologes
Region 3
SC by 2001
then éc b LNE - 5C
DE Hay Road - Delaware 550 06/19'2000 10117:2000 6§ S1P Approved 3 2003, - 55’6 NGFO SC and SCR
MW cc
SYNTHETIC MINGR -
165 ibihr on BASED ON DE DUAL
CE NRG Energy 100 O8/24)2000 10:20:2000 3 SIF Approved 2 EM 6000 | NGIFO 5C 73 Ibitr on ol Int 1 hour n GCP 1 hour DEFINITION EACH
9 POLLUTANT LESS THAN
24 5 TONS EACH TURBINE
MD ODECE;:“’E'; Sf’:ggs | 1020 | osiosriavs 104302000 14 SIP Appraved 5 GETFA | NG s¢ 9ppm Dry LNB appm Gep
Application
undear review SCR Cat Ox
M SIP A d 8 i
D Kelsen Ridge 1.650 by state Fab pprave Siemens NG CC Proposed proposed Major NSR Review
2001
- Expans,
MD Perryman Expansicn 280 application NG C:'I‘“g'éﬂ ‘an at Modaification 10 exsting perrmi
vet o exishing
plant
no Modification 1o existing permit
MG Dickerson Expansion 425 applicaton 2 GE 7FA NG cC { aad 2 wrbmes, repower 2
yet turtunes)
Duke Energy Point of 0o
MD RDS:S 620 applicaion NG cC Major NSR
yel
ne
MD AES Cumberland 180 apphication Coal 7 Major NSR
yel
Virgimia Power - )
VA Remington VA 550 0Z/01/1959 09/0141939 7 SIP Approved 3 GE 7TFA | NGIFO 5C 9pprmrdZ ppm fo | LNB/WI {hour 9 ppm Ger 3 hour | synthetic minor 249 Lons/NQx
D .
VA Ca‘;’(‘;‘;‘{:‘;"gi’{'ﬁ;"‘\’m 550 07/02/2000 SIP Approved 5 GE7FA |NGFO|  sC 9ppmyd2 ppm | LNBWI GCP - synihetic minor 248:NOx
f- H .
VA Doswe VaAnnver Co 190 041012000 SIP Approved 2 LM 6000 5C Expansion Exsting Faciity
Fuel
Pratt ang limitation | 25 ppm and 29 6§ Synthetc Minor 249 tonsiNCha
Woll Hilts - washingt m
VA 'CO V: PO om0 | p3ndrz000 05m01/2000 3 $IP Approved 10 Whitney! FT8| NG sC (4700 |ib/hr albaseipean| Wi thow | 18ppm | CalOx | 1hour| - Each wrbine imited to no
" (5TMW) mmsciiye load more than 27 TPY
ar nat gas
App Under NG- | CCwith 45 ";‘;"hﬁ’;lz pem 21 ppm
VA Tenaska 900 raview by 1 SIP Approved 3 GE TFA | Disbltat ducl 8760 PROPOSED 5CR proposed in GCP PSD
stale I3 burners UMITS - APP apphicabon
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013TE0%4 Manates/d 2id 2 1 Sulfcsincy!
Commant RusponssirAllachmant G s

8/5/02
v # of New | Applicstion Fina! Permit | Tima to Finsh 1 of sof Turbine Control Avg. Control | Avg.
State Faclity e Date %omp Insusd Parmit Permiting Status cTa o8 Mode! Fuel Mode Hours NOx Limit Method Tine CO Limit Method | Time Commants.
VA ODEC - Lowsa County 570 apprli‘::der SiP Approved 3 SC Synihetic Minor 249 1ons/NOx
VA Commanwoalih 350 | 08/05:2000 101052000 3 s1p appraved 4 LM6000  [Fueiod| s 42 ppm wi 1 hour 30 ace | 1reur
Chesapeake
Pre
VA Cagentna - handy 160p | ppheaton g jeled PSD Review
County maetng with
slate only
Compettive Power C;::éizld .
VA Venturas Fluvanna 530 4 cC Cancelled
County Zaning i
Cemed
app in hguse State
VA Wythe Ensrgy 620 4.2001 4 yes GE 7 FA NG ce 3.5 ppm SCR coOMments;
- CalOx
pre app
VA Cynergy - Henry County 320 meeting with 4 sC Sy0 Munor
slate only
announced
VA Mirant - Danwville 320 2101 SC
Zoning
Apphcation
not yet .
vA | ODEC - Faquer County| 500 | approveditis Symheue Minor - 243
Tons:Noa
appfoved no
applicanon 1o
slata
-’ . Siemens
Pa Onleigenes Energy - PA 544 01/20/2000 1070112000 10 SIP Approven 2 sC1F NG cc 2.5 ppm SCR 10 ppm GCP
PAH 32 #760 ALNB, SCR E';\‘;im
AES Ironwood, LLC pe] 05/19:1398 03291999 10 SIP Approved 2 NG FO (o0} - 4,50 & Wi [oil) kel 510 e Lead resinction 855
50109 744 joil)y thermodyn
(LAER) .
amic eff
(NG 2117
msefi12 2 month Al
Ba Libenty Electrc - 4140 101:2000 8 SIP A 3 2 e , - n:;m:w 35 ppm CT and Sppm CT » 1i_.m?:é :)g:g |.:fll“;47;f‘h
£ datystane PA spo 12:01:1959 05/01:2 pproved GE 7Fa NGIFOQ cC rolimg) | 50 ppm CT « OB SCR 1 hour { 20 ppmm CT GCP 1 haur O 253 71on VOC 261
DB
760 ton
haurs
PA Panda Perkigmen - 1,000 apphc_under SIP Approved LM 6000 e Strong Public Op;:!osmon and
Montgomery Ca  PA review Waler reuse issues
PA EWE(? - Falls 500 SIP Approved 2 2 GE 7FA | NGIFO oles 720 on 3 ppm SCR 1 hour 3 ppm catox | 1 hour EPA comment 4/20/01
awnship PA fuel ol
PA | FPL . Marcus Hook PA[ 750 apple unaet SIP Approved GE7FB e
PA pimerick - Linenck, PA 500 apple. under SIP Approved [oled
review
8990 unt
hours on 9 ppm ng/42 ppm
PA Anmstrong 650 | OMI17:2000 12107/2000 12 SIP Approved 4 GE 7FA s¢ ngr 770 [ PR RS R LNB 20 ppm
unit hours °
on FQ
Application
received by
State {2/01) -
Pa Connecuy - Lancaster 500 no SIP Approved
information to|
EFA as of
21201
Applicabon
on | ol | | ey sesvmos | 6 oy ce s e
State (201} '
Application SCR
PA Co”"eél"' -llndmna 1,000 |recd by stale SIP Approved 13 S':é';eé‘s S%and proposed
ounty on 21201 : c for CC
app rec by
PADERP
PA Sithe 100 | #1700 no SIP Appraved
nformation 1of
EPA as of
2nzim
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8502
e rEa, e e e e v T A B N ) e el B EEWTRSr0) Frmeerr et e U TeRES Pt o e T
# of New : Time to - - ‘aot T eol T = TR RE T antrel | A Awg, Pt TR e S
State Facility ) Dets Co:np Isusd Permit Permiting Status cTs DB Modal Hours NOx Limit » Time Tima Commaents
delayed by
Lower Mount Bathel Expecied Siamans Dry LNB +
1P
PA PBL 600 C1/25%2001 March 2001 publc SIP Approved 2 2 WE01F ng CC wiDB 35 ppm SCR € PPM Cat Ox
commant
delayed by 4050
PA Alleghany Harnison 88 05/0812000 pending | Storage Tank| SIP Approved 2 LM E000 | NG/IFO sC hours /
Issuas 430 diesel
Rehant Upper Mount . SCR Cal ¢x
PA Bethel 560 2 2 Siemens cc proposed propesed
Fusl
Pratt and hmitahen | 25 ppm and 30 1 Synthetc Minor 95 tons/NOx
Pa Handsoma Lake Energy 280 09129/2600 10 whiiney/ FTB[ NG sC (1871 | Ibibr al base/peak W 1 hour 25 ppm CalOx | 1hour| 12mamhroling CO604
(57MW)} mimscliye load tortyear VOC 7.5 lonsyear
ar nai gas
1497:‘:310 SppmNGIBs | o I br NG Totat Plant 253 TPY NOx
PA Armstrong 660 12/0742000 4 GE TFA NG/FO SC Ibthr 56 ppm ol 1 hour GCP 1 Hour| 1246 TPYCO 116 TPY
11.41 x 10 wi Oit 79 thite Ol
456 Ithr vOC
£ fuel ol
App with
state - no
=3
wy Panda 1.000 draft 1o EPA SIP Approved NG cc
as of 211201
WV Big Sandy 330 Issued NG sC
Wy Pleasants 335 Issued NG sC
Wy Twalvepole Creek 510 13suad NG sSC
App with
slate - ng
P
Wy Anker 1,000 drafl to EPA SIP Approved Coal CFB
as fo 2012/01
Region 4
Alabama Power - Olin GE TEA (B0 007
AL Cogeneration 137 Q713141997 Dec-87 4 SIP Approved 1 1 M) NG ceC 8,760 15 ppm DLN IbMMBIL GCP Power Augmentation
US Afhance Coosa
AL Pines CoGen i1 QZ/13/11998 Oct-98 8 SIP Approved
- o038
AL | MabamaPawar-GE o0 | ny 007 May-08 7 SIP Approved 1 g |GETEABO) Ln cC grso |  2pem 020 DLN bMMBL | ceP
Plastics Cogeneration MY} Ib/MMBtu (DB}
{combined)
Alabama Power, Plant GE 7FA (170 3 5ppm /0,013 0057
AL Barry aoo 0X30r1598 Aug-98 4 SIP Approved kl 3 W) NG CcC 3.760 IoMMBIu DLN/SCR IbMMBu GCP
Alabama Power, Plant GE 7FA (170 35ppmI 0013 Q060
AL Barry 200 04/0211599 Aug-99 4 SIF Approved 1 1 MW} NG ce 8.760 b MMBLu DLN/SCR IbiMMBiu GCP
0 040
Mobile Enersgy, LLT - GE 7FA (188 X 8,760; 35 ppm NG, 41 | DLN/SCR: ib/MMBIu
AL Hog Bayou 200 06/08/19%8 199 7 SIP Approved 1 1 MW NG: FO cC 675 FO ppm wi FO Wi NG, 0058 GCP
In'mmBlu FO
Alabama Power -
GE 7FA {170 35 ppmi 0013 0086
AL TheodureFai:g:nerahor\ 210 10/05/1998 3-39 5 SIP Approved 1 1 M) NG cC 8,760 b MMB 1L DLN/SCR J/MMBIY GCP
i
A Tenaska Alabama o5 | ceroorises 1169 5 s aoproved | 3 5 [oE7em arol, . ol Lo 87807200 395 pomnG: | OLNSCR. 12955"';‘ acp
Partners ) prowe MW) ' FO 413 ppm FO WISCR :
ppm NG/FQ
Georgia Power - Goal GE TFA (170 35ppm/ 0013 0.086
AL Rock - 1143041999 4.00 5 SIP Approved 8 8 MW) NG cC 8,760 \b/MMBLu DLN/SCR IbIMMEB 1Y jcloisd
Georgia Power - Goal
AL | Rock frevision of above| 2450 | 10/17:2000 401 6 SIP Approved | @ g |SETPAIIG g | o e | FEPEMOOLI Y o uecr o ues Gep
M) ib/MMBIy Ib/MMBtu
PSD application)
Alabama Elecinc
Swy 501F 3A5ppm /0012 0057
AL Coopars:‘tlw;ﬁl - Gantt 500 12:02/1999 3-00 3 SiP Approved 2 2 (166 MW) NG cc a,760 D/MMBIL DLNISCR Ib/MMBIY GCP
DLN
South Eastern Energy GE 7FA o1 9or25or 3.5 9 or 19 or 22 For NOx and CO SC wiGE or,
AL Corp 1.500 01182000 1-01 12 SIP Approved 6 gifcc SW 501F NG | SCorCC 8.760 ppm SCIggR if ppm GCP SC wiSW501F or CC {edher)
Catping Soluba - SWS01F 35ppm/ 0013 0117
AL Decatur 700 01/24{2000 6-00 6 SIP Approved 3 3 (180 My NG cC 8,760 Ib/MMB SCR Jr—— GCP
SWS01F 2.5 ppmy 0013 o117
AL Calpine 8P Amoco 700 Q2022000 6-00 5 SIP Approved 3 3 (180 MW NG CC 8,760 IorMMBty SCR IbimmBiu GCP

Page 5 of 26




National Combustion Turbine List

Q13780844 Manatesid 2421 Sufficencyl
Cammaent Responsas/Atischment G s

T T i Rl AR b et '.',IM.-_'I' R e T e B e B Ay Rl B TETr s ﬁ.ﬁ';f‘{-wil’, et R GRS BN B s TR
# of New | Application Final Permit 4 to Fina . — ' : P Avg. " : ol | ‘Avg.
FacHity n Date cD;p P, o8 Fuel Hours NOx Limit Method Tira €O Umit 1 | Thne Comments
{1 037/0 047/0)
089
0 013/0.048 Immblu
GE 7FA or ' Ib/mmbtu NG/FO (base/PAYFO,
AL TG"::‘:‘;JA'“'S":":;‘“"" %00 | osotiz000 2.01 9 SIP Approved | 3 3 | misweni [ng 0| co |27 Geioornods | scRwi - GE: GeP
eraung Sitano MSO1F Io/mmbtu NGIFO 0 088/0 116/0)
Mnt .35 Ibimmbtu
{base/PAFO
- Md
0 023/0 076
SW501G Io/mmBtu PA = Power Augmentaticn,
AL | Hillabee Energy Center | 700 | 05/01/2000 101 8 SIP Appeoved 2 2 2w | N9 cC 8.760 3.5 ppm DLN/SCR wiPA andior|  GSP DB= Ouct Burming
0By
0059
35 ppm (0013 Ib/mmBly
Cuke Energy - g GE 7FA L 8.760 CC:[ Ib/mmBw) CC, | SCR-CC. K {130 loshr}
AL Aloxander City 1,260 0771372000 2-0% 7 SIP Approved 10 2 TEA NG | CCASC 2,500 SC | 9112 ppm {0.033 | DLN-SC an/1-hr &C: 009 GCP 8 SC units and 2 CC units
I/mmBtu) SC tmmBtu (80
Ibthr) SC
GE TFA {170 9 ppm, 14
AL GenPower - Kelly, LLC 1.260 08/10/2000 1-04 5 SIP Approved 4 4 MW NG cc 8,760 35 ppm SCR pprm (wiDB) GCP
-pu 0033
AL | Blount Gounty Energy | 800 | 0&31/2000 101 5 SIP Approved | 3 3 Plass |6 | oc s7gp | QO3 WIMMBL | oy abr | wmmdn | GCP
(170 MWY) {30.7 thibr) (77.7 lothr
0.03210.044/0 055 001740 06410
Lalhoun Fower GE 7FA (170 ) 4.000; Iemmbtu NG, . .026 thmmbity NOGx-{annual avg #1-hr
AL Company 680 | 08/30/2000 108 5 SIP Approved 4 o My NG FOL SC 1003 F0 | 0163 tbimmpty | DN W! INGFOrpeak| 9CF avg /peak mode)
(327 Iinr) FO )
Alabama Power - "F" Class I35 ppm (0013 0035
AL Autaugavills 1,260 0970512000 1-n 4 SiP Approved 4 4 (170 MW} NG cC 8,760 Ib/mmBuy) SCR Ib/mmBiy GCP
Tenaska Alabama IIl GE 7FA (170 3,086, 7200 15 ppm NG; 42
AL Partners 510 08/28/2000 1| 5 SIP Approved 3 0 MW} NG. FO| 5C FO ppm FO DLN, Wt 15 ppm GCP
G088
Tenaska Alabama I M 501F 8.760; 720] 3 5 pom NG, 12 oimmBtu NG SCONCE - §6,145H0n NOX;
AL Partners 1.840 03:02:2001 | sersaas | 10/05/2001 7 S1P Approved & 6 (170 Mw) NG, FO cc £O ppm FQ SCR (:;B?;‘Z? GCP CatOx- $1 506/tan CO
loimmBtu FO
Duke Energy Autauga. GE 7FA (170 SCONGx - $18760/0n NOX,
AL LLC 630 0541112001 10r29/2001 5 SIP Approved 2 z MW NG <e 8,760 3.5ppm SCR 15 ppm GCP CalOx- $5.006100 CO
GE 7FA (170 35 ppm {€ 013 0033 SCONOx - $18.403/ton NOX,
AL Cuke Energy Dale, LLC 630 082712001 12172001 L1 SIP Approved 2 2 MW NG cc B 760 Ie/mmbtu} SCR Jo/mmbiu GCP CatOs- $2,634/10n CO+VOC
Kinger Morgan Alabama LM 6000 & 5780;
A LLC 7 ’ " | cE7ea e 8760
25 ppm untit
52002, 9 pprm DLN or
FL City of Lakeland. 250 | 120011957 7-10-98 7 SIP Approved | 1 o | SWS0IG o pol SClater (7,008 2501 S em if | SCR, Wi or ZppmNG. | qop Power Augmantation
Mciniesh Power Pranl 230 MWy) CC}) FO 30 ppm FO
CC. NG, 42 ppm SCR
or 15 ppm FO
Santa Rosa Energy X If a differsmt CT 1s used, SCR
FL | Center, Sterhing Fibers | 241 | 07:08/1948 12-4-98 5 SIP Approved” | 1 1 JOETRA Q167 e ce grep | SPPM.98pEMmp g Sppm 24 - nep may be requrred lo meet §
M) wi DB ppm w! DB
Mig Faciiy ppro NOx}
12 ppm, 20
Kissimmee Unility }
FL | Aumonty. Cene Island | 250 | 07/31/1998 draft permil SIP Approved (17| 1 o [SETFA UST okl cc 8.760. | 3Sppm NG 15| g ppmwiOB | oop
M) T20FO ppm FO NG. 30 ppm
Power Park -Umil 3 O
Cuke Erergy - New GE 7FA {165 DLN or
FL. Smyma Beach 500 10/16/1998 draft permul SIP Approved (1) 4 Q MW} NG cc 8,760 9 ppm or & ppm SCR 12 ppm GCP
GETFA . 5,130, 750| 10.5 ppm NG: 42 15 ppm NG;
FL Polk Power (TECO) 330 02/23/1999 10-99 8 SIP Approved (1) 2 1] (165 MW NG; FO| 5C FO ppm FG DLN. Wi 33 ppm FQ GCP
GE 7FA (194 3,390, 9 ppm NG; 42 X 12 ppm NG,
FL Oleander Power 950 03/19/1999 11-99 8 SIP Approved (1) § 0 MW NG, FO &C 1000 FO ppm FO DLN; Wi 20 ppm FO GCP
GE 7FA (170 ) 8.760; 9 ppn NG, 42 . 12 ppm NG
FL Lake Worth Genaraten | 244 01221999 11-99 8 SIP Approved (1} 1 1 MW NG FO| CC 1000F0| — ppmFQ OLN; Wi 20 ppm FO GCP
FL City of Tallahassee 250 0341741997 5.98 14 SIP Approved (1}
Hardes Power Parnners GE TEA (75 K 8.760, 876] 9 ppm NG; 42 . 25 ppm NG,
FL (FECO} 75 06/2911999 10-59 4 SIP Approved (1} 1 o MW} NG: FOI sC ) FO CLN; Wi 20 ppm EQ GCr
10 5 ppm
! g GE TFA (1704 X 3,000; 1105 ppm NG, 42 )
FL Reliant Enargy Osceola 510 08/08/1959 12-99 4 SIP Approved (1) 3 Q MW} NG: FO sC 2.000 FO ppm FO DLN, Wi NG, gooppm GCP
Fionda Power Corp . GE 7EA (87 3,390, 9 ppm NG; 42 25 ppm NG:
FL Intercession City 261 06/01/1999 12-9% 6 SIP Approvad (1) 3 i) MW} NG, FO SC 1.000 FO pom FO DLN, wi 20 ppm FO GCP
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0137006¢4 Manatesid 2/4.2.1 Sufficiancy!
Commani Responaan/Altschment G.ts
Ll L]

d rearn et e TE Taa | Vot R T ] e e o TR | A
s | Faclity #ofiew | " Tine t2 Finad d et g A Er e R
NW Dats Permit Time Time
Jacksonvilte Elecinc
GE TFA (170 . 4,000; 800| 19 5 ppm NG, 42 ) 15 ppm NG;
FL Aulhu;rt:;car.‘mndy 510 052611999 10-99 5 SIP Approved {1} MW} NG: FO sC FO o FO OLN; WI 20 ppm FO GCP
82.9 toihr w/DB, 16 ppm wi Netting out of PSD for NOx
Ft Guif Pg:"‘:’ - Smuth 30 | 08141098 700 1 817 Approvad {1} GE ﬁa)mo NG cc 6760 [11320mew DB DL | 30-day | DB 23 ppm | GeP and CO; SA = steam
Aten &34 wi DB & SA augmentaton
Flenda Power & Light - GE 7FA (170 8,760; 9 ppm NG; 42 . 12 ppm NG:
FL Sanford 2,200 06s21/1999 9-99 3 SIF Approved (1) W) NG. FO cC ) ppm FO DLM; Wi 20 ppm FO GCP Repowering, 4 unils FO
IFS Avon Park Corp - . GE 7FA (170 X 3,380; 9 ppm NG; 42 412 ppm NG, Netung oul of PS0 lor NOx
FL vandola Power Project 680 09/03/1999 12-99 3 SIP Approved (1) Mw) NG: FOI sC 1,600 FO ppm £O DLN, W) 20 ppm FO GCP and CO
Gainezville Regional
GE 7TEA (B3] . 8,760; 9 ppm NG, 42 . 20 ppm NG: Natting out of PSD review lar
FL Utinies, Kally 133 09/08/1999 2-00 5 SIP Approved (1) MW) NG; FO cC 1.000 FO ppm FO DLN; wi 20 ppm FO GCP NOx
Generating Station
IPS Avon Park - Shady GE 7FA (170 K 3,350, 9 ppm NG; 42 . 12 ppm NG,
FL Hils 510 10/28/1999 1-0¢ 3 SIP Approved (1) M) NG; FO 5C 1,000 FQ spm FO DLN; wi 20 ppm FO GCP
SW S01F 25 ppm (15
FL Palmatto Powsr 540 10/25/1999 600 B SIP Approved {1} (180 MW} NG 5C 3,750 45 ppm DLN ppm after 11| GCP
.}
GE/SW (180 1.000; 500} 10 5/15/15 ppm 12/16/10 ppmy 3 vendor options GE 7FA
FL Granite Power Partners 540 01/19{2000 8-00 ? SIP Approved (1) MW) NG; FO 5C ' F(:.) NG: 42 ppm FO DLN NG; 20 ppm GCP (500 hyyr FONSW 501F/Sw
(GE only) FO (GE only) 501054
IPS Avon Park Corp - GE 7FA (170 . 3.396: @ ppm NG; 42 . 12 ppm NG:
FL GeSolo Powar Projact 510 02/11:2000 600 4 SIP Approved (1) MW NG: FO| sC 1,000 FO ppm FO DLN; W1 20 ppm £O GCP
971520 ppm
Flonda Power & Lght - Y GE 7FA (170 . 3,380, 500) 9112715 ppm NG; X y .
FL Martn Power Plant 340 02/2312000 7-00 5 SIP Approved (1) MW) NG, FO| sC FO 42 ppm FO DLN; W NG; igppm GCP normalpewer aug /peaking
fo | Calpme Osprey Energy|  oon | o40as2000 071052001 15 SIP Approved (1) SWS0IFD § cc 8,760 3.5 ppm DLNgCR | 2 1?:%& :r Gep | 24| 2800 ey - Power Aug
Center P { (170 Mw) - 2 PP Block | 9P 2 ) Block mode
Zhr
¥ GE 7FA {170 . 3,390; 720( 9/1C ppm NG, 42 X 8 2 ppm NG; 2-hr
FL Peace Ruver Station 510 06114/2000 12-00 6 SIP Approved (1) MV} NG FO 5C £O ppm FO DLN; Wi tast’grollm 14.2 pom FO GCP tant
Sw 501FD . B 760, 35 ppm NG, 12 . 24-hr 16 ppm NG; 24-br | SCONOx - $1§,712/1on NOx ;
FL Hines Energy { FPC) 530 0B/02/2000 060772001 10 SIP Approved (1) 7oy |NGFOlcc 1,600 FO oo FO screw | oo | e somF | 57 | Block CaiD - $2.4300n CO
: X . nethng out of NOx, CO, PM1Q
FL F"’"“i:;’";:’ fs"'g'“ 340 | 08r14r2000 12-00 4 SIP Approved {1} Ge Im)mo NG FO|  SC 5'71"65{’0 8 ppm Nfé ‘21 oinw ;0”":“”,% GCP and S02 review {subject to
ve Ppm Pe VOC reveiw)
GE 7FA (176 i B.760, 720 3 5 ppm NG: 10 9 ppm NG, SCONOx - no cost aval ,
FL CPV - Gulfcoast 250 08/11/2000 201 8 SIP Approved (1) MW} NG; FO cC FO pom FO SCR 20 ppm FO GCP CaiDx - $4.350iten CO
Repowering project netbng
GE 7FA (170 . B,760; 876| 3 5 ppm NG: 16 4 7 2ppm NG; out of NOx, CO, PM10 and
FL TECO Gannon/Bayside | 1,728 09/27/2000 3-01 8 SIP Approved (1) M) NG: FO ce Fo ppm FO SCR 14 2 ppm FO GCP 502 review (subject to VOC
reveiw)
SCR - $50,602/10n NOx.
Duke Energy - FL GE 7EA (80 . 2500, | {05 ppm NG, 42 ) 3-hr | 25 ppm NG, 3-hr
FL Plerce 840 10/ 142000 06/18/2001 8 SIP Approved (1) MW) NG: FO 5C 1.000 FO opm FO QLN Wi rolling 20 ppm FO GCP test Calecés&i;lc.)Egz‘lon
Pompano Beach Energy] GE TFA (170 . 3,500 12 ppm NG; 42 . 9 ppm NG; Hot SCR - $20.4007lon NOX:
FL Center, LLC 510 10/2412000 draft permit SIP Approved (1} MW NG; FC sC 1500 FO ppm FO DLN; W1 20 ppr EO GCP CatOx $33 800/on CO
12 ppm NG (9
Mitway Davelopment g GE 7Fa (170 . 3.500; N . 9 ppm NG, Hot SCR - $20,700/0n NOX:
FL Conter 510 111772000 2-1 3 SIP Approved (1} MW NG, FO 5C 1,500 FO pp:'lzo‘;‘lp::a:(;p), DLN; Wi 20 pom FO GCP CatQx- $31 800/ton CO
9 pom /2.5 ppm 25CCTand 1 CC CT also
South Poad Energy GE 7FA (170 3.290/8.7¢ i CLN/SCR: ) 9 ppm NG;
FL Park 600 13212000 drafl permit SIP Appraved (1) M) NG, FO| SCiCC 0. 720 FO NG; 3?:(1’0 ppm W 3-hr 20 ppm FO GCP dhr capatle of":‘)up:;a(mg n SC
10 ppm (9
. 18CCTand 1CCCT alse
apphe. under GETFA {170 ) 3,390/8,76 nutialy3.5 ppm | DLN/SCR; 9 ppm NG;
FL North Pond Energy Park| 430 11/21/2000 ravew SIP Approved {1) MW) NG, FQ| SCiCC 0,720 FO| NG: 42115 ppm Wi 3-hr 20 ppm FO GCP capable crr:::;anng in SC
FO :
20 ppm {25
GE TEA (BO 12 ppm (8 ppm 3hr 3-hr SCR - $15,000t0n NOx;
FL Duke Energy Lake 5§40 12/05/2000 01812001 T SIP Approvad {1} MW} NG sC 2,500 \sal test) DLN, Wi ralkng ppm first GCP 881 Cat0x - $5,562t0n CO
year)
base/duct burner/power
Calpine Blue Haron SW S01F 10/15 6/38 5¢ aug /60-70% load; SCONOx -
FL Eneray Conter 1080 | 120172000 draft permit SiF Approved {1} aromw | N6 cc 8,760 3.5 ppm DLN/SCR 50 porn GCP 29 98210 NOS: EatOx .
$1.55310n CC
Jacksonville Eiectric 5
FL Authonty - Brandy 200 | 122212000 draft permit SIP Approved {1} GE 7;:‘(‘:)“?“ naFo| ce B?EgbZBB 35 i i AT Gep Conversion of 2 SC units 1o 2
Branch frevision) P! pe '
9 ppm NG
GE 7FA (17D : B.760; ¥20| 3.5 ppm NG; 10 {15 ppm
FL CPV - Allanlic Power 250 o1112001 5-0% 4 SIP Approved (1) MW} NG; FO cc FO ppm EQ SCR wiPA) ; 20 GCP PA = Power Augmentation
ppm FQ
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01376034 Mansiee/s 2/4 2 1 Suticncy/
Comment Retponseshnachment G Xy

50z
: # of New | Application | AP T Fings Barmit [Timets Finad - = - | got [ wot | Turbina - : o C | contral | ave | Lo | convel | Avg. Lo
State Facility o Date %o-;‘n!p \asund Pormit Parmiting Status CTs v Model Fusl Mods Hours HOx Limit Method Time CO Limit » Time Commaents
Orlando Utilibies - Curtis . 18 1 ppm NG|
FL H Stanton Energy 633 | 012412001 091262001 9 SIP Approved (1) | 2 @ |SETRANIClG ko oo | BT8O | 3SpemNG 0| oop 126 3wPA) [ GCP
MW 1000 FO ppm FO
Center 14 3 ppm FO
Ceerfield Beach Energy GE 7FA (170 . 3,500, 9 ppm NG; 42 . G ppm NG;
FL Center 510 01/26/2001 draft permmt SIP Approved {1} 3 a W) NG: FO; sC 1000 FO [ DLN; Wi 24-hr 20 ppm FO GCP
GE 7FA (175 87601500 8 ppmm [SC & 1 CE wiunfired MRSG & 3 5C
FL Broward Enargy Cenler 775 04/03/2001 drafl permit SHP Approved {1} 4 0 NG CCrsc . ' 25 ppm/9 ppm | SCR/IDLN 24-hr | CC): 12 ppm GeP 3-hr )
My} [t} (CC wiPh) PA = Power Augmentation
2.5 ppm
Belle Glade Energy GE 7FA {175 8.760/5,00 . {CCH8 ppm 1 CC w/unfired HRSG & 2 5C;
FL Center 800 0450372001 01/28/2002 10 SiP Approved (1) 3 1] MW) NG CCISC o 25 pprmvd ppm | SCRICLN 24-hr (SC): 14 ppm GCP 3hr P = Power Augmentabon
{CC wiPA)
GE 7FA (175 8,760/5,00) 2 5 pom/8 1 CC wiuntred HRSG & 2 SC
FL Manates Energy Center 800 04:03/2001 QUIT2002 g SIP Approved (1) 3 4] NG CcCisc ' ' 25 ppvd ppro | SCR/DLN 24-hr | ppm, 4 ppm GCP 3-hr = *
MW) ] PA = Power Augmentation
(CC wiPA)
8 ppm NG
(13 ppm
CPV Pierce Powsr GE 7FA (170 8,760 720| 25 ppm NG. 10 wIPAL AT
L rerce Fow 250 | odrzorzo0t 081712001 4 SIP Approved (1} 1 0 U0k ro| o A PP - SCR e [ ppmFO(19]| GCP { 2d-br | PA imited 1o 2,000 huye
Generation Facildy MWy FO ppm FO
ppm 7TH-89%
load, 26 ppm
50-75% load)
8,760, 3 5 ppm NG- 12 3 5 ppm NG;
Fort Prerce Repowering SwW 501F . 1.000 . SCR/DLN, 10 ppm FOY CT will sperale m both CC
FL Project 180 0425/2001 GB/15:2001 4 SIP Approved (1) 1 1 (180 MW) NG FO[ CCiSC FOI.000. %me :g)IE?“pgg Wi 16 ppm NG; GCP and SC modes
500 FO 4eep 50 ppm FO
9 ppm (7.8 Repowenng Project: Neting
TECO Bayside Power GE TFA {170 . aut of PSD far NOx, S02,
FL Stabion {repowening) 1,032 06/25/2001 01/09/2002 7 SIP Approved (1} 4 a W) NG ce 8,760 35ppm 5CR 24-hr ppaT (a;sl GCP 24-hr lead and SAM (subject for
s PM1D, VOC and COJ
8 ppm NG
. {13 ppm PA himated to 2 000 heyr, CO
FL g:“‘;ifz: :""‘I;' 245 | 0072000 01:17:2002 4 SIP Approved (1} 1 + [GE :mmu NG, FO|  CC e‘rsFob?zo 25 pom :'g Wl ger 2a-ns | wiPA); GCP | 24-hr | wiFQ 90-100%/76-B5%/50-
en Faciity ! e 1715/26 ppr) 75% load
FO
8.7680; 9-15 ppm NG
25 ppm NG; 12
applic undar GE 7FA (170 X 1.000 SCR/OLN: {29 5 ppm
FL FPL Martin 1,150 02/05/2002 raview SIP Approved (1) 4 Q MW NG: FO| CCisC FOi1.000: pirg F‘gg 1"5‘ ﬁgn Wi wiDB): 20 GCP
500 FO Repp ppm FO
8,769, 295 ppm
2.5 ppra CC19
FL FPL Manatee 1150 | on04r2002 apple under SIP Approved (1) | 4 a |SETAUTOL na | oosc | L% | memscasm | scroin | ane | SEOPRM L gon s | e = mgn Power Mute
review MW FOi1.000, HEM) SC (151
500 FO HPM}
Tenaska Georgia g GE 7FA {160 3,066; 7201 15 ppm NG: 42 15 ppm NG:
GA Parners L P 860 G5/01/1998 12-98 7 SIP Approved € o M) NG, FO sC FQ ppm FO DUN, Wi 20 pom FQ GCP
12 ppm NG {15
West Georgia ) - GE PFA (170 4,760, | ppm 30-day avg . 15 ppm NG:
GA Genarating: Themaston GBO 03/15/1934 6-99 3 SIP approved 4 qQ MW} NG, FO sC 1,687 FO | for peak fing} - DLN; wi 20 pom FO GCP
42 ppm FO
SW S01FD
GA Heard County Fower 510 04i06/1999 10-99 6 SIP Approved 3 0 {170 MW NG 5C 4,000 15 ppm DLN 25 ppm GCP
12 ppm NG (15 0101
Georgia Power, GE 7EA (76 4,000, | ppm 30-day avg b/ MMBtu
GA Jackson County 1,216 Q2/11/1939 B-99 [ SIP Approved 16 G W) NG, FO sC 1,000 FO| for peak hang! . DLN Wi NG: 0 046 GCP
42 ppm FQ I MMBtY FO,
Gaorgia Power - 2965
GA Wansley (Oglethorpe 2,280 12/02/1999 07128/2000 7 SIP Approved 8 a8 GE 7FA (170 NG cc 8.760 35 pom /0013 DLN/SCR | 30 day | pom/0 066 GCP
MW} 16/MMEBty
Power) 16/MMBIu
GA Duke E"‘L’Lgc” Murray. |y 2a0 | osizsrz000 2:01 3 SIP Approved 4 4 {GE m’:;'m NG (o' 8.760 25 ppm OLN/SCR 21.8 ppm GeP
Duke Enargy Buffalo apphc, undar GE 7FA (170 SCONGa - 519 948/1on NOx:
GA Craek LLC 6820 10/25/2000 raview SIP Approved 2 2 MW) NG cC 8,750 3.5 pprn DLNISCR 2t 9 ppm GCP CatOx - $2 46310n CO
Duke Energy , GE 7EA (83 . 2,500, 500 10 ppm NG: 42 . 25 ppm NG, Hot SCR - $36 520/ton NOx:
GA Sanderswiie, LLC B0 | 1or252000 11/09:2001 13 SIP Approved 8 0 mw)  |NGFO sC FO ppm FO DLN: Wi 20ppmeg | 5P CatOx - $8.330/100 CO
GE PFA (170 . 8,760, | 35 ppm NG; 42 2 ppm NG; 2 SCONOx - $17.490/ton NOx;
Ga Augusta Energy LLC 750 10/26/2000 092812601 1" SIP Appraved 3 3 MW) NG; FO cC 1000 FO pom FO SCR, Wi pom FO CatOx CatQs - $1 828010 €O
SW VB4 2 8.760. 500 12 ppm NG, 42 Hot SCR - $9.3811t0n NOx:
GA Oglethorpe Power Carp 648 11072000 08/09/2001 9 SIP Approved [ ] (106 MW} NG, FO 5C £ ppm FO DLN, Wi 15 ppm GQCP CatCx - 52.680/lon CO
Oglethorpe Power Corp SW VB4 3a2 7
GA Wansley 521 12092000 01/15/2062 13 SIP Approved 2 2z (167 MW NG cc 8,760 30 ppm SCR 20 ppm Gep
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Q1178054 Marklaa'd.2/4 2.1 Sulfcsency!
Commant Ratpontet/Allachmant G s

B5/02
A . N L. - . . . B i
# of New | Application Final Parmit | Time to Finaf fof | Wof Turbine Contrel | Avg. Controt | Avg. .
F
Siate Facility o~ Oate cpo-.:‘n: tssusd Parmit Parmiting Status CTe o8 Model usl Mods Hours NOx Limit Mo Tims COUimit | o Time Commants
applic under GE 7FA (170 9 ppmi1d
GA GenPower Mcintosh 528 1212712000 review SIP Approved 2 2 M) NG €C B 780 35ppm SCR {w/DB) ppm GCP
GE TFA (170 - Irunally SC, but later
GA Effingham Power Cao 525 12/2712000 draft perm SIP Approved 2 1] MW NG SCiCC B 760 12/3 5 ppm DLN/SCR 8 ppm GCP sonvening to CC
Peace Valley applic under o B8,760/2 50 10 8 ppm (25
4 .
GA Ganaraton Ca LLC 1,550 02/20:2001 roview SIF Approved G 4 F" Class NG CCisC o 359 ppm SCRIOLN: ppm wiD8) GCP
Appl,
. GE 7FA (170 SCONOR - 516 274ion NG
GA Duke Energy Tl 620 06/13/2001 mlhau-rﬁa-;; on SIP Approved 2 2 MV NG cC 8,760 35ppm SCR 241 ppm GCP CalDx - 52 095iton €O
9 ppm NG
I5ppm NG, 54
apphc under GE 7FA (170 . 8 760; 720 e 13 6 ppm 24-hr
GA TPV Temrapin, LLC 800 06/27/2001 [~ SIP Approved 3 3 MW} NG, FO cc FO pp;“o(NGmmF%BJ‘ SCR ING wiDB): GCP rolhng
oo 24 ppm FO
¥under Morgan Georgia apphc under 1-GE7EA& 8760, 158 5 Ibihr &
' I -
GA LLC - Tuft Powar 560 07/30:2001 review SIP Approved 7 7 & . LME000 NG cC (p:rf}sogd) 9 ppm & 22 pprmr | DLN & W1 [ annual 141.0 lomr GCP
Hartwell Gevelopment . applic under GE TFA (178 SCONOx - 535 422:'10n NOx;
GA Co 564 Q7312001 review SIP Approved 2 0 MW} NG cC a.760 JSopm SCR 7.4 ppm GCP CatD - $4 964100 €0
131 ppm
MEA ol Georgian - W, R . apphtc under GE TFA (170 8,760 12 ppm NG: 42 . Hot SCR - $14 10000 NOx:
Ga Clayton 500 08:07:2001 reviaw SIP Approved 3 ° M) NG. FO sc 1,500 FO ppm FO DLN. wi 2a-ne N;:ZFSU Sl 24-he CatOx - $15 000itan CO
12 ppm NG (9 24.7 ppm . .
GA Duke Energy Bake:, 640 | 08172001 apphc under SIP Approved 8 g [GETEA B0\ c kol sc |50 500) o annualy 42 | DLN-wi NG 18 4 GCP Hot SCR - $36,497iton NOx;
LLe feview MWy FO CatQe - $9 210iton CO
ppm FQ ppm FQ
apphe under GE TFA (176 SCONQx - §35,32110n NOx:
Ga Athens Energy Cenler 564 05/05/2001 tuview SIF Approved 2 [4] MW NG [oled 8,760 35 pom SCR 7.9 ppm GCP Cat0x - §4 964100 CO
0062 SCONCy - techrirally
Savannah Electnc and 5 o apphc under GE PFA (170 . 8,760; IBfmmbty ., y s
GA Fower - Plant Mclntosh 1,260 112002001 raview SIP Approved 4 4 M3 NG: FO CC 1,000 FO 35 ppm SCR NG: 0 069 GCP infeasible, Ca’(‘%x BV TR
Irmmbtu FO -
10 ppm 417
GA Live Oak Co , LLC 600 | 02222002 aephe, under SIP Approved 2 2 | SWSOIFD |, cc 8760 35ppm SCR ppm wiDB or]  GCP
review (170 MW} £a
Baldwin County Energy . apphe, under GE 7FA 76 G ppm (24
GA Cantar 560 03012002 roview SIP Approved 2 2 MW} NG cC 8,760 3 5ppm SCR ppm wiDE GCP
Kantucky Pioneer , GE 7FA {197 |syngas/ Steam
1 [l Ti ! . -
KY Energy 540 01/312000 06:08/2001 16 SiP Aporoved 2 Q M) NG cC 8,760 1520 ppm Injecton Ahr 15:20 ppm GCP 3-hr
Duke Energy - Marshall GE TEA (80 X 2500: [ 129 ppm NG 42 X . 20 ppm NG:
KY Co 640 Q2:08/2000 draft permat SIP Approved B 1] M) NG; FO sC <00 FO ppm FO DLk W 1-hr'an 25 ppm FO GCP
KY Duke Energy Metcalfe 640 090172000 draft parmit SIP Approved 8 Q2 GE :‘;MEV‘:] @e NG SC 2 500 12/9 ppm O 1-hrian 25 ppm GCP A-hr
East Kenlucky Fower ) GE7EA (80 arTeN; 9 ppm NG 42 . 25 ppm NG: .
£y Cooperative_Inc 240 03/0172Q000 07/27/2001 17 SIP Approves 3 0 M) NG, FO &C 8,760 FO ppm FO CLN: Wi 20 ppm FO GCP CatQa - $8 000on GO
Ky "““‘“”Fﬁfﬂ"‘& Becnel oo | pgionizogn 06:26:2001 2 SIP Approved | & o [CE 7;\’;)“60 NG sc 8,760 1219 ppm OLN | 1-hran | 9 ppm oee | ane
KY Waesllake Enecgy Corp 520 06113/ 2001 draft permu SIP Approved 2 2z (rﬁﬁcﬁ‘j\z NG sC B, 760 45 ppm SCR 17.2 ppm GCP
P apphc under GE 7FA {160 . 8,760, 913,920
KY Ouke Energy Trimble 1,240 01:31,2002 review SIP Approved 4 4 MW NG: FO! cC 1,000 FO 35 ppm SCR ppm GCP
Summer Shada . apphe under GE TFA (170
. N 4
KY Development Co 680 011472002 review SIP Approved 4 o 1MW) G sC 000 9 ppm OLN 9 ppm GCP
303 ppm
LS Power, LP . Sw 501G , 8,760 9 npm NG, 42 . X
MS (Batssuille] 1,100 05051997 11-97 ] SIP Approved 3 3 (281 MW) NG: FO| cc 110% FQ) ppm FO DUN; Wi NG igppm Gep
Mississippi Power GE TFA {170 A5ppm 0018 Q057
- -]
MS CorpPlant Carel 1,000 06/26/1598 12-98 6 SIP Approved 4 4 M) NG cc 8760 Io/MMB1u DLNISCR IbIMMB1Y GCP
MS Duke E[’t’%’ Hings. 520 | 063071889 400 7 SIP Approved 2 o |G r;:ﬂmu NG ce 8,760 35ppm DLN/SCR 20 ppm GeP
ms | DukeEreyAta@ | sp | uiozises 4.00 55 SIPapprovea | 2 | o |CF i:;;‘m NG | ocC 8.760 ISppm | DLNSCR 200em | GCP
Cogentnx Enurgy,
FA {171
Ms Southaven Power 800 | 080911999 dratt perm SIP Approved | 3 3 [BETRAOT e ) e areg | $EPAMUOE | py eer Sppm. 18 | oep
M) ppm w! DB} ppm wi DB
Frojecl
Cogeninx Energy.
Ms Catedonia Powsr 800 | 0s/221199% 301 18 SIP Approved | 3 3 |98 LF\Z;““ NG | cc 8760 § 35 ppm (wiDB) | DLN/SCR 3 ppm GeP revised applicauon to ada
Frojeci
12 ppm NG {15 X
MS Duke Energy Southaven 640 12/171199% 8-00 8 SIP Approved 8 G GET7EA (80 NG: FO 5C 2,500, ppm 3-hravg) | DLN, WI 20 ppm NG: GCP
MW) 500 FQ 42 ppm FO 25 ppm FO
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National Combustion Turbine List

013780974 Manateard 24 2 1 Suffoancy!
Commanl Responass/Anachment G dp

502
Age. " = — R A - - . B
# of New | Applicstion Final Permit | Tima to Finsl dol | #of Turbine . Control Avd. Controt | Avg.
State Fachity MW Date Co.m.p {amusd Permit Permiting Status CTs DB Modsl Fusl Mode Hours NOx Limit X Time €0 Limit Mathod | Time Commaents
GenPower - McAdams GE TFA (170 7-8 ppm13
Ni - X
MS LLC 428 02i21/2000 draft pemmit SIP Approved 2 2 MW G cC B 760 3S5ppm DLN/SCR 24-hr ppm (wiDB) GCP 24-hr
revised to include
M5 Warren Powar LLC 320 | o32mz00 draft permit SIP Approved 4 o |SETEA (B0 . sc 2000 | 12PPM(3PpM olN 240 | 25ppm GCP | 24-hr |stanupishutdown amissions i)
{revision) MW} annual) .
PTE and modeling analysis
Lone Oak Energy £ Class {180 10125030417 ’
MS Center 800 04/28/2000 dral parmul SIP Approved 3 3 MW} NG cc 8.760 35 ppm SCR opm [eledc] BaselPA/PA+DFIDF
MS Lae Power Partners 1.000 05/15/2000 draft parmi SIP Approved 4 4 F C::;:}(UD NG cC 8.760 3 5ppm SCR 25 ppm GCP
GE TEA 180, 3,000, 12 ppm NG: 42 20 ppm NG
NG F :
MS Duke Energy Enterpnse 160 05/30/2000 araft permit SIP Approved 2 0 M) G FO SC 500 FO 5pm FO DLN; W 25 ppm FO GCP
F* Class (170 33.1 ppm
MS LSP-Pike Energy LLC 1,100 08/08/2000 draflt permit SIP Approwed 4 4 M NG cc 8.760 45ppm SCR (015 GCP
! ImmBTUY
F* Ciass {170
M5 Magnola Energy a0 09:29/2000 dgrafl permul SiP Approved 3 3 M) KNG cc 8,760 3 Sppm SCR 25 ppm GCP
GE 7EA (80 Hot SCR - §26.5671ton NQa®
i
MS MEP Ciarksdale Pawer 320 10/16:2000 drafl permit SIF Approved 4 0 MW NG sC 8,760 9 ppm OLN 25 ppm GCP CatOx - $5 593100 CO
10% NG base mode, 10% NG
. GE 7EA see 15 ppm NG 42 25 ppm NG: peaking, 10% FO base; Mo
M - 1 P 4 : :
3 TvA - Kemper CT Plant 440 D1iz252001 draft permit SIP Approved Q (110 M) NG: FO SC comment ppin FO DLN; wi 20 ppm FO GCP SCR - $13 668/tan NOw:
CatQs - $8 036itan CO
Rekant Energy - GE TFA (170 SCONDx - $48 B63ton NOx;
P %
MS Choctaw Co LG 844 Q212612001 draft permit SIP Approved a 3 WY NG cC 8,760 3.5 ppm OLN. SCR | 30-vay | 1B 36 ppm GCP CalOx - $3 550an CO
Crossroads Energy B applc, under GE TFA (170 SCONQx - 523,40010n NO«:
MS Center 580 03/26/2001 roview SIP Approved 2 2 MW} NG cC B 786 35 ppm SCR 10 4 ppm GCP calOx - $11 O35ion CO
Choctaw Gas SW s01G
MS Generation LLC 700 04718/2001 araft permit SIF Approved 2 2 (250 MW} NG cc 8,760 3S5pom SCR 23 ppm GCP
Duke Energy apphc under b GE 7FA (170 .
M5 Homaochitto, LLC 630 06/22/2001 review SiP Approved 2 2 M) NG cc 8760 35ppm SCR 24-tr 20 4 ppm [eleld 24-hr
LSP Energy (Granite . Sw 501F
MS Power) 300 07:09:2001 110131200 4 SIP Approved 1 1 (230 MW NG cc 8,760 35ppm SCR 3-hr 25 pprn GCP 3-he
South Mississipp
i apphe, under GE 7EA
MS Electnic Power 250 11/16:2001 reviaw SIP Approvar 3 0 (83.5 W) NG sC 8,760 9 ppm DLN 24-hr 25 ppmn GCP
New Albany Energy apphc under GE 7FA (168 . SCONCx - $26 00010on NOx;
M5 Develapment 566 0112312002 rEview SIP Approved 2 2 W) NG cc 4,760 35 ppm SCR annual 131 ppm GCP annual Cat0n - §5 100ion CO
" 17
MS  [Panada Black Prane LP| 1.040 | 02:07/2002 applc under SIP Approved 4 I AL Ve ce 8 760 3 6 ppm SCR 24 | TEPPMOT [ g GEYFA or SWS01F
review MW 80 ppm
GE 7241 (2) 12 10 42 ppm This was a permit thul was
CP&L Lee Plant GE 7231 12} 2000 each|  depending on L] ce failled
NG : 680 | 1010311997 7.98 10 SIP Appraved 4 170 MW (180) NG sc a pending o DLN. Wi ? fotgven | nol gven reissued since source faie
Wayne County mim bluhe) 7 control, call call to meet 18 month begin
comments construchion deadine
each
Carolina Power & Light, 8 760/2 00
Richmond Co, (2nd ; applic under GE 7FA {170 X . 358 ppm NG: | SCRIDLN; 9 ppm NG Reconhguranon of fachly 6
NC rewisIon - new 2040 | 051472001 review SIP Approved 3 0 wwy  |NOIFOL CisC o, ;‘300 1342ppm FO | scrwl | 2™ | z0ppmrFa | GCP CC and 3 SC CTs
configuration)
9 ppm NG at
Carolina Power & Light, ) GE 7FA {170 . 2,000, | startup/19 5 ppm . 15 ppm NG;
NC Rowsn Co, 850 03/26/1999 11-99 8 SIP Approved 5 Q MW NG FO sC 1,000 FO [long-term. 42 ppm DLN: Wi 20 ppm FO GCP
FQ
Carghna Power & Light, GE 7FA (170 8.760; 9 ppm NG, 42 15 pprmm NG, Moaification of previous
. X P
NC Rowan Co {revision) 1,110 05/26/2000 draft permit SIF Approved 2 0 MW} NG, FO| cC 1,000 FO ppm FO OLN; Wi 20 ppm FO GC permit to switch 2 SC -> CC
25 ppm NG untit
Roclingham Power SW S01F 3 3.000; | 4701, 20 ppro unul X 25 ppm NG;
NG (Gynegy: 780 03171939 6-99 3 SIP Approved 5 o (166w |NOIFO ST 1000 FO | 42, 15 ppm | DEN W sompmFo | GCF
afler; 42 ppm FO
NC | Fayetiewite Generauon | 500 | cararzoco 041072002 20 sipapproves | 2 | o |BETPAOTOG rol e | 8769 | 256 pom WG: | SCRIOLN, et | ace €O level for FO depends on
yetleville General pprav Mw) : 1000 FO | 13e2ppmFO | SCRw oy Load
S ppm NG al
Duke Energy - Buck GE 7EA {80 3.000; |slartup, 105 ppm 20 ppm NG,
NC Steam Stahon 640 11/16/2000 11/20/2001 12 SIP Approved 8 a MW} NG FQ SC 1000 FO [Iong-term; 42 ppmi CLN, wi 24-hr 25 ppm FO GCP 3-hr CatOx - $11 9761ton CO
FO
Entergy Power - Rowan GE 7FA {155 4.400; | 105 ppm NG: 42 9 ppm NG, Hot SCR - 513 049:1en NOx:
6 : !
NC Generaling Faciiy 930 01/29:2001 dralt permit SIP Approved Q MW NG: FO SC 1,000 FO pom FO DLN, Wi 36 ppm FO GCP CatOx - $8 204110n CO
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National Combustion Turbine List

0137004 Mundiesid. 2/4.2.1 SuMcincyt

Responsas/Atachment G.us
a2
T ;“m,, ) PO IR | é‘”_v PRSP (ST Sis ,P-;n:”,;“:: R (] Es R ;.:;;::;'@ R s m«nm}z{..l—;:m R e v\mm, ERre ;ﬁefrﬂ»ﬁ;s«ﬁ;‘t:;:r;g:*w =
Stata MW Dats el BT Parmit ™ Cts | DB | Model Mode | Hours') NOx Mathed | Time Mathod | Time Comman
CO Limit dependa on CT
model; NOx imit depends on
GE YFA (1T 9 ppm {14 operating history and 3 3 ppm
NC | GenPower Earleys, LLC| 528 | oaeer2001 0111412002 10 SIP Approved 2 2 W) NG cc 8,760 25/35 ppm SCR oo wibg) | GSF wigger level | SCONO -
$21,942/00 NOx; CatOx -
$3,246ton CO
CO Limit depends on CT
“F" Class 24-hr 24-hr | model; NOx hmit dapends on
NC Mirant Gastonia 1,200 10/31/2001 draft perril SIP Approved 4 4 (175 MW NG cC 8,760 25/35ppm SCR block 15 0r )0 ppm| GCP block | operating hestory and 3 3 ppm
tngger level
CO Limit depends on CT
applie under GE or SW ) 25135 ppm; 24-hr 24-hr | madet, NOx imit depands on
NC Carolina Plant 1,300 11/15/2001 ravaw SIP Appraved 4 4 {170 MW) NG FO| cc 4,760 13718 ppm SCR Block 47 or 50 ppm| GCP bleck | operating histary and 3 3 ppin
ingger level
Mountan Creek - apphe. under GE 7FA (170 9 ppm (24.3 SCONOx - $22 600/1on NOx:
NC Granwville Energy Center, M 01/08/2002 review SIP Approved 3 3 MW) NG ce 8.760 3 5epm SCR pprn w/DB) Ger CatOx - §3 560ton CO
Saniee Cooper, Rainey . GE 7FA {170 zCC 2 B 760; 9 ppm NG; 42 X 9 ppm NG,
5C Genaraing Station BT 0671471999 4-00 10 SIP Approved 4 1] MW} NG, FO 5C 1000 FO ppm FO DN W1 20 ppm FO GCP
Broad River Energy g GE 7FA (111 3,000, 9 ppm NG; 42 15 ppm NG,
SC (SkyGen) 513 06:25/1999 12-99 ] S1P Approved k] 0 MW} NG, FO sC 500 FG o FO DLN, Wt 20 ppm FO GCP
SC Elecinc & Gas - GE 7FA (150 8,760, 12 ppm NG; Netted out of NOx, SO2 and
sC Urquhart 444 05/12/2000 9-00 4 SIP Approved 2 o MW} NG, FO cC 4,380 FQ 45 ppm CLN 20 pprn FO GCP EM10 PSD Rewiew
Broad River Energy . GE 7FA (171 8 ppm (12 ppm 9 ppm {15
5C (SkyGen 342 07/13/2000 12-00 5 SIP Approved 2 ¢ MW NG SC 3.000 wiSl) OLN ppm wiSl} GCP Steam Injection (S))
17.4 ppm
. GE 7FA (170 8,760, 35ppm NG, 12 | DLN/SCR, SCONOa - no analysis: CalQx
sC Columbia Energy 515 10/30/2000 4-01 6 SIP Approved 2 2 M) NG, FO cC 1.000 FO ppm £G Wi NG,F:!DT pm GCP - $1.6111n0n CO
GE 7FA (170
sC GenPower Anderson 640 01/05/2001 07/03/2001 [} SIP Approved 2 2 W) NG cC 8,760 35 ppm DLNSCR 11 7 ppm GCP
10.5 {9 mibally)
Duke Power - Mill Creek GE 7EA (80 2,400, N ) 25 ppm NG:
SC (ki RIPP) 654 02/28/2001 1108/ 2001 ] SIP Approved :] Q MW) NG. FQ SC 1.000 FO ppm NGF,OW ppm| DLN: Wi 4.t 20 ppm FO GCp 24.hr
GE 7FA {155 3,400 9 ppm NG; 42 . 9 ppm NG, Hot SCR - $13,%0%10n NOx;
5C Greenville Genarating 930 05/04/2601 draft permit SIP Approved 6 9 MW) NG, FO| SC 1,000 FO ppm FO DLN: wi 36 ppm FO GCP CalOx - $6.204/tan CO
. . 12.3 ppm SCONOx - $18 300/an NOx:
s¢ Greenville Power 810 | 10/0a2001 apphe. under SIP Approved | 3 3 |CETFA (70l pol e [B760:720) 35pmNG 20 | oo\ NG:165 | Gep CatOx - §5,800¢0n CO; DB <
Project review MW} FO ppm FO
pom FQ 5,120 hriyr
9 ppm NG
Jasper County apphe under GE 7FA {170 8.760: 7201 3 5 opm NG; 12 " . SCONQx - $19 870/on NOx:
sC Generating Facilly 1,260 10/03:2001 raview SIP Approved 4 4 MW) NG, FO cc ) ppm FO SCR wi 24-hr (;; ;pv;’[;% GCP CatOx - $3 320ion CO
0.063
Cherokee Falls applic under GE 7FA (179 8,760: 720 3 5ppm NG, 12 . Ibimmbtu SCONOCx - $22 434/ton NOx,
sC Combined-Cycle Faciy 1.260 107112/2001 review SIP Approved 4 4 MW} NG, FO cC £0 ppm FO SCR:wi NG: § 069 GCP CatOn - $2 500n0n CO
Ibfmmbly FO
14 ppm
Fork Sheals Energy, appht, under “F" Class {SETFALE
sC LLC 1,150 03/01/2002 raview SIP Approved 2 2 (175 Mw) NG cC 8,750 3.5 ppm SCR 24.-nr pom GCP 24-nt
{SWS01F)
Cherokee Falls apphic unger GE 7FA {170 Hot SCR - $22.80010n NOx;
sC Development Ca. 340 03/0112002 review SIP Approved 2 0 MW NG sC 4.300 9 ppm DLN 9 ppm Gee CatQx - 510.5001nen CO
. Temporary 4 month oparating
sc G“"P"‘:“”I Andeison 330 | 030172002 “"pr'ii::"" SIP Approved 2 o |GE T;":,)” ™ no s¢ 2,928 9 ppm DLN a ppin* acp penod - "Not Subject 10 PSD
Svision : Review for CO, YOC ar $02
apphc. under GE 7FB (180 15 ppm (31 SCONOx - $18,789/10n NOx;
sC Palmetic Energy Center| o970 0310172002 raview SIP Approved 3 3 v NG ol ] 8,760 3.5 ppm SCR ppm wibB) GCP CatOx - $2 11140 CO
TVA, Johnsonwille OE 7EA (BS . see 15 ppm NG; 42 25 ppm NG 10% NG base mode, 10% NG
™ Fossil Plant 340 12/08/1958 7-99 7 SIP Approved 4 0 W) NG; FC SC comment opm FO DLN, wi 20 ppm FO GCP pealing, 10% FO base
TvA, Gallaln Fossil GE 7EA {85 . sea 15 ppm NG; 42 ] 25 ppm NG; 10% NG base mode, 10% NG
TN Plant 340 12/02/1998 7-99 7 SIP Approved 4 4] MW) NG; FO, scC Ccomment EO DLN; Wl 20 ppm FO GeP peaking 10% EO base
10% NG base mode, 10% NG
TvA, Lagoon Creei ¥ GE TEA (110 see 12 ppmyv127 TPY ) 25 ppm NG; peaking, 10% FO base; 127
™ Plant 1,760 11/30/1998 4-00 5 SIP Approved 16 a MW) NG, FO| 5C comment | NG: 42 ppm FO DLN: W1 |30/15day 20 ppm FO GCP 1Py of NOx 18 baged ona 9
Bpm
. GE PGT58
™ Vanderbilt University 10 12113/1999 5-00 5 SIP Approved 2 2 (5.2 MW} NG cC a.760 25 ppm DLN 25 ppm GCP
Prase |- + CT {up to 7% total
. . plant heat inpul from rafinery
Th | MemPnis Generaiion {1 oso | 061312000 dralt pemt sPapproved | 4 | o |OF m)‘”" NG | cc | ereo 3.5 pom SCR oo | ace fuel gas), Phase (i - 3 CTs (up]
1o 2% iotal plant heal npul
Irom refinery fuel gas)

Page 11 0f 26



National Combustion Turbine List

1376054 Marutea’d.2/4 2 1 Sulficancy!
Commam Repponssy/Atischman G s

#4502
— —T A - — 5 5 — - " T -1 = - Fan
. ¥ of Naw | Application Finsé Permit | Tima to Final p Sof | #of Turbine S - Control Avg. y Control | Avg
P
State Facllty MW Date %Tnp tesued Permit srmiting Status CTs o8 P Fusl Mode Hours NOx Limit Method Time CO Limh Method | Time Commants
vanes from
7.4 1o 50
Haywood Energy Cenler] SW. GE 7FA 3 5ppm NG; 42 | DLN/SCR; ppm
TN {Calpine) 900 12/21/2000 dralt permit SIP Approver 3 2 of GE F7B NG. FO| cc 8 760 ppm FO Wi depending on GCFP
CT type and
load
TN TVA - Frankhn 610 Br2101 dralt perrmit SIP Approved 2 2 Ge -‘:\:;195 NG cc 8,750 35 ppm SCR 25 ppm GCP
Q035
apphe, urider GE 7FA {170 . i B760; 359 ppin NG: | SCRIOLN' Ipfmmpiy
™ Scuthern Fowaer Co, 1,040 12/05: 2001 review SIP Approved a 4 MW NG, FO| CCi5C 1,000 FO | 12042 ppm FO SCRWI NG, 0 069 GCpP
Immble FO
Reglon 5 164 114 444 586 222
wo | BB Eneray ventures | son | garneinans 09/05/2000 12 Delegated z » |2atzromw|nG ro| oo 8760 2 SCR > »
Censtellation Power - 168 MW
IL Holland Energy - 326 10/07/1999 04/06:2000 ] Delegated 2 ? each NG: FO cC 8,760 2 SCR
Baecher City
w Coastal Power - Fox 3d5 | 11191999 final raview Delegated 3 ° MSMW | s sC 2 ? OLN
River Peaking Sta. each
15 ppm, .
i Peoples Gas, 2500 | D6/29/1998 1252111998 [ Delegated 10 0 ZBOMW | NG, cc 8.760 4.5 ppm LN, SCR | 1-n 0031 GCP BACT, Ox Cat rejectad al
McBonnell Energy each athane $3043iton
i mmBtu
Peoples Gas, McDOonell 170 MW NG 15 ppm,
in ! 680 06/2111998 1212171958 [ Dalegated 4 ? . 5C 1,560 15 ppm DLN 1-hr 0031 GCP BACT. aperahonal
Energy each ethane
I'mmBly
L | Peoptes Gas Mclonell g5 | 44712000 10117:2000 10 Deiegaled s | o2 | M ke | s ? » oLN
Energy each
Peoples Energy - 133 MW
I Calumet Power LLC, 266 10,07/ 1999 1201311995 3 Delegated 2 d sach NG 5C ? ? Wi
Chicago
it Calumet Energy LLC - | 350 | 49,2411089 05/18/2000 6 Delegated 2 5 | 182EMW kol sc 3 DLN
Chicago each
L |Ino1s Power Tilton 178 K 01/01;1939 Delegated a 44 MW NG SC 2352 ¢ 1 MMBtu wi Syntn Minor; cperating
iL | indeck Pleasant valiey | 7 > 01/28/1999 Deleyated 2 1s0Mw | NG sc 1,500 15 ppm DLN Synth MIZEE;:JGCM oy
L
(9 Indeck - Rockford 200 11/24/199% 02116/2000 ) Delegaled 2 ? 1'1:]:_‘W NG sC * ? OLN
2on OLN
Dyneqy, Rock Rd, ) X 2 a2 Mw 2 at 25 ppm and .
L Power 217 12/04/1998 02/04:1999 2 Delegaled 3 &1 a5 MW NG sC 1.300 ane a1 42 ppm a::hf;:;:e Synth Minor, operational
Oynegy, Rock Rd
I Power 121 5199 10/2771599 [ Delegated 1 121 MW NG sC 1,450 15 ppm DLN Synth Mirior
150 Mw Synth Minor, awailing ¢ity
2
L Ingdeck Liberyvie 300 02/25/1899 Delegated 2 each NG sC 2.000 15 ppm DLN approval
30 MW (2} & X Synth Minor: under
IL Soyland Power Alsey 108 12061998 032411599 4 Delogated 2 225 MW {2} NG: FO sC 475 Consifuchon
L Sayland Power Alsey as 12/0911999 0110712000 7 Delegated ) MW NG FO]  sC 460 wi Syn(!;z::!:?cri (‘:':"’e'
33.1 ppm
NG/48 6 ppm
LS Fower, Kendah 250 Mw 4.5 NG ppm/ 16 FO, 0 0626 BACT: Ox Cat rejected at
a .
L Energy 1.000 11/05/1998 06/02/1993 8 Delegaled 4 each NG, FO| cc 8,760 FO ppm DLN, SCR 1-hr wiDB. GCP $4083:10n
0 05t1n0 DB,
>75% toad
union Elactnc, Gibsen . 135 MW . 25 ppm NG 42 Synth Minor, under
IL City Power 17¢ 02/13/199% 06/16:1999 4 Delegated z each NG FO sC 1,500 pom FO OLN construgtion
L Union Efectc, 170 | ozr04r1008 06/2611939 5 Delegated 2 136 MW sch|NG: FO|  s¢ 1500 | 9IppmNG 4z DLN Synth Miner, under
Kinmundy Power ppm FO Consirucion
8760
[
Reiianl Energy 1300 s BACT & LAER (NOw). Co-
[Houston ingustnies), 211 MW NG, 35ppm NG: 45 00472 localed with rehnery, separate
| I b hrt
- Cardinal Woods Rivery 633 0972111990 071471999 1 Delegated 3 3 each RFG e :‘:;:r:‘ pem RFG SCR 8 et he IbymmBly cee source QOx Cat rejecled at
Refinery 16ad < £19931t0n
100%
i | RehantEnergy Shelby | 355 | oar30s1900 0210112000 a Delagated o | o | FAMMV e | s ? g wi
Energy Cenler each
Reliant Energy Bat 41 MW
L willamsan Energy 328 09730/1909 02/23/2000 5 Delegatea 8 d each NG sC ? ? wi
Lanter
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1ITA0MA Manaiaa/d 2/4 2 1 Suflcency
Commaent Flasponsss/Atischment G e
w502

T ._,_.\,-.,r,; T e e T R T e e o w7 B PR v S et e w;;:j&;;o e R "W'_—-‘-*W“‘*rr"“”:‘”w“‘?
¥ MW Date D f tssusd Permit o Mathod ‘Tima Mathod | Time
. 6 weitth WI
Raliant Ensrgy - B at 45 MW & 2 2 .
L DuPage County LP 935 11/02/1899 052012000 7 Delegated 10 4 8t 170 MW NG SC ? 7 nndoz':um
0547
Mid Amarica, Cordova 250 MW m/mmBtu- BACT; Oa Cal rejacted al
iL Energy Center 500 02/26/1999 09/02/1999 6 Delegated F4 each NG cc 8.760 4.5 ppm SCR 1-r Joads > 75%, GCP $130770n
after 9/2001
0054
Enron, Des Plain IbimmEly BACT: Ox Cal rejected at
I - Das Plaines 664 | 020031999 09/26/1699 7 Delegated a 83 MW each| NG 5C 3,250 91215 ppm DN |animerhe] (=45F). 089 | GCP +Ux Ll rejeciad af
Green Land $6800iton
Ib/mmBtu
(<45F)
Enrcn, Daes Plaines P > 2 - P
[N Green Land 167 04/03/2000 Pending Delgated 1 167 MWy NG 5C ? ? ?
Reliant Energy, 170 MW 2,800 max|
L McHenry County Plant 510 05/26/1999 12X9/1999 5 Delegated 3 each NG 5C (800 avg) 9 ppm bLN Synth Minor
0054
Enron, Kendall Ne IormemBtu BACT. Ox Cal rejected at
iL - " 664 | 02031999 11412000 12 Detegated ] 83 Mw each| NG s¢ 3,300 91215 ppm DLN  |avmorne| (»45F), 089 |  GCP - Ox Ll rejected a
Ceantury $E700!on
tbémmBtu
{<45F)
o CLCO - Madma CoSen| 0001089 05/30/2000 7 Delegated 3 dattazmwl e | cc 2 2 DLN
- Mossville each
Dcrmimion Energy
I Lincein Ganeration - [1:1:] 241300 in review Delegated 4 4 at::cthW NG sC 2 ? DLN
Kineaid
LS Power, Nalson 220 MW Synth Minor, minor unhi tegt
[N Proiect 1,000 - - - Delegated 4 each NG, FQ SC 8,760 25015 DLN 1hr under 15 ppm
LS Power, Nalson 250 MW 4.5 ppm NG, 18 00626 wiDB, BACT, Ox Cat rejected al
It ! 1,000 08/11/1998 0172812000 ] Detegated 4 NG; FOQ cC 8.760 ' ' SCR 1-hr 1005110 DB} GCP !
Project aach ppm FO *75% load $3100M0n
BACT tar CO and VOC only -
neting out of NOx, PM and
L Ameran CIPS 800 | oersoness 0212512000 6 Delsgated 2 WOMW | g [ ce | ereo - DLN, future| 008 GCP | 3nr | SOZ review: replacing coal
aach SCR I¥mm8iu
boilers, Ox Cat rejected at
$340010n
Electng Energy - Jat 72 Mw
IL Midwasi Electric Powsr 318 10/18/1998 03/25/2000 [ Delegated 5 each& 2at | NG sC ? ? OLN
Mossville 51 MW each
45ppm NG {35 1hr (24 .02, 004 BACT: SCR cost $5.900/ton,
L Holland Energy 680 draft permi Delegated 2 680 MW [NG; FO cC B.760 | ppm), 16 ppm FO SCR ) FO, 012NG| GCP 1-br Ox Cat rgjected al
(10 porn} w/DB $10 6C0/ton
i 1hr BACT, SCR rejected at
L Duke Energy - Loe 664 | 09131999 0373172000 7 Dalegatad 8 83 Mw eacnING, FO|  sC 2000 [ 1SpemNG (12 [ o) | acP | ane !'s27.689m0n, Ox Cat rejected
Generating 500 FO | ppm); 42 ppm FO
he 21569300 |
L Duke Energy - 620 | oaror2000 dralt permt Dslegatea 2 somw | NG | cc 6.760
Kankakes
L Buke EC”:;E:; Cook | g5 | oarzarz000 undar review Delegaied 2 620MW | NG cc 8,760
I C““S::f“‘;r;:"we' 175 | 12061999 05/01/2000 5 Delegated 2 sMw  |NGiFol  ce » 2 SCR > BACT
L Rolls-Royce Power 294 | 05/09/2000 at notice Delegated 6 GatdaMw e - ) DLN
vantures - Lockpor Bach
i [SlyeenSeneces- Zeni o gon | 4402009 Final review Delegated 5 WOMY lnero|  sc * 2 DLN
Engrgy Cenler fach
30 MW {2), X a 2 2 with Wi 9
L Sovland Power Alsay 10 12/06/19398 03/24/1999 4 Delagated 4 225 MW (2] NG; FOI 5C 7 other 2 7
|8 Sayland Power Alsey 25 12:09/19%9 07107/2000 7 Delegated 1 25 MW ING, FO SC k4 ? Mol given ? Synth Minor
Standard Energy . .
I Ventures - DuPaga 800 120111999 in review ? Delogaled K 800 MW NG 5C
Spectrum Energy - 3 at 45 Mwy " N
L Logan County Power 135 05/0512000 0971212000 4 Delegatad 3 aach NG sC wi
Spectrum Energy -
IL Central Ill. Power - 51 45 06161999 09/08/1999 3 Delegatad 1 45 MW NG 5C ? ? OLN
Elma
Spectrum Energy «
IL Cantrat {li. Power - St 45 10/04/1989 0210112000 3 Delegated 1 45 MW NG SC ? ? ?
Peter
P5i - Fayatle Peaking 445 or ehar DLN
N Stanan 520 12/16/9508 Deiegated 4 28170 MW NG sC peaking 25 ppm of Wi 15 ppm GCP Syn. Minar
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National Combustion Turbine List

Q1378034 Manatens 274 2.1 SulBowncy!
Commant Responesrditachment G.4s

613402
: ‘ #of Haw | Application | AP® | Finat parmie | Tirnd o Final o #of | #ot |- Turbine | . ; “Control | Avg. | - Control | A ' :
- y on Q. al aid
P M
State Facllity MW Dete cDr.\._r‘n!p Issusd Permit srmiting Status CTs DB Modsl Fual ode Hours NOx Limit " Time CO Limit " 1 | Time Comments
PSI-¥wabash Peaking LM 8000 (43 25 ppm NG; 28 42 ppm NG,
IN Staton 169 0171971999 Delegated 3 MW) NG, FO sC 3,000 FO DLN and Wi & ppm FO GCP Syn Minor
BACT: Usage nmit of 20,336
MMCF NG-12 consec
months Atso 2 Emergency
. the > Generalors: 1 Ermnergency
N Ve”“""g:'a?::e'a"”g 640 | 121181998 06/01/2000 H Delegated 8 s | CE ;'EQ‘EO NG FO[  sc 2.500 12;125 p'r’"mFgG' CLN and Wi annuat 22%”':1 ':g GEP | 50% | Diwsel Fira Pump, 4 Dhesal
! PP P toad |  Storage Tanks; SCR @
$19.309M0n favg ). Ox Cat @
90% Cantrol, rejected at
$8.97710n
GE LM6&000 B\ ppm NG 28 42 ppm NG,
F
IN Cinergy Corporalion 169 07T/15/19%9 Delegated 3 (43 W) NG: FO SC 3,000 opm FO Dt N ang Wi & borm FO GCF Synth Mingr
4@45 or I either DLN
IN AES Greenfieid 520 07/15:1889 Delegated 4 2@170 MW NG sC peaking 25 ppm or Wi 15 ppm GCP Synth Miner
Indianapolis Power and GE 7121EA X 25 ppm NG, 42
IN Light 131 08/17/1959 Delegated 1 (95 7 Mw) NG: FO SC peaking ppm FO wi Synth Minar
Irchanapolis Power and ., GE (88 4 MW 25 ppm NG 42 25 ppm NG,
1 :
N Light 65 09:17/1999 Delegated a sach] NG sC peaking oom FO DLN anshr 20 ppm FO GCP Synth Minar
1hr
DeSoto Generating 5 apphc. under GE 7EA (B0 15 ppm NG (12 25 ppm NG
IN ataton i Delegated a v each) | O 5C 2,500 open 42 porn £ OWN (an:.r}, | % am o | GCP BACT
, West Fork Land SW 501D5A
[t} Developmant (ENRON} 540 draft permit Delegaled 4 (135 M) NG 5C 966 25 Wi 12 ppm GCP Synth Minor
IN Parke County » ne a‘;‘;; o Delegates 2 225 MW7 ING.FO|  CC 8760 | 3spom 77 F0 | P | gane | unkown BACT
Sppm <19
apphc under GE 7FA (166 3 ppm, 4 ppm CLN and
k]
IN Whiing Clean Energy reviow Oelegated 2 M) NG cC 8,760 wiDB SCR ppm widuct GCP LAER
burners.
331 ppm -
2343 (50%
apphe under 35ppm, 4.5 CLN/WI and load}: 48 6
2 > .
IN LSP raview Delegated 4 200 Mwy NG: FO| EITHER 8,760 wiDE, 16 FO SCR ppm - 168 GCP BACT
opm (50%
load) FO
apphcation LAER: SCR cost $560010on *
M Wyandotte Energy 500 | receced 02/08/1999 2 Delegated 2 2 GE7TFA | NG ce gep | ASpem3dMNG] Lo he 360M | catox | ine | Tme frame requied by
NG/16 ppm FO (LAER)
8158 Michigan Law
" Sourthern Enargy 1000 | peication BAE/Z000 2 Delagated 4 4 GETFA | NG cc g7gp | 3SPem. 001 [ oo R Rt kil Rt R BACT
recewved 7,98 lb/mm bty bl
application 1GE 7EA 7380 and ] and 79 ib/he and
M KM Power Co 550 pelicat D6/26/2000 2 Delegated ? v |aesGELM| NG cc pem DLN 30 day " GCP 1hr BACT
receed 3:00 5000 4780 22 ppm 132 lorhr
h
M| Covert Generating Co | 1,200 | 2PPucaten 01/12/2001 2 Delegated 3 3 | Musubisho o e 8760 25 SCR 2ane | 337wine | caton | za6r BACT
received 9/00 5016
Indac Niles Energy apphcaton apphcahon Siemens
M Center 1076 received 2100 under review Delagated N 4 VB4 3A NG ce
Midlang Cogeneration apphcation apphcaten .
MI Venture 5t0 received 1/00 under review Delagatsd 2 0 ABBK 24-3 NG cc
apphcation applcation GE
MI Detro Edison Co 0 received 100 under review Delegated 3 PGTI121(EA)
Westinghous 7.060 NG.| 4.5 ppm NG, 16 1200 Ibrhr
- ! : . | ' - : |
MN LSP-Cotlags Grove 245 09/15/1995 11/10/1998 38 Detegated 1 1 e 50";;()245 NG FO) ce 1.700 FQ ppm FO SCR 1-ht 1200 Ibihr FOI Cat On 1-hr BACT
GE model X P50 SCR rejected @
MN Lakefield Junction 552 dealt parmt Delegated 6 PGT121EA |NG.FO|  sC 7300 |2 D“s:'é ‘:"r_so"“a"‘ DLN.WI | 3 22%""':‘ ”;g GCP | 3.hr | $11,500m0n; Ox Cal ejocted
(32 MW) PP at §3000Nan
SW v.84 34
& 501054 35 ppm NG; 42 35 ppm NG;
F
MN Pleasant Valley 444 drafl parmit Delegated 3 (155 MW & NG, FO 8,760 ppm FO DLN, wi 35 ppm FO GCP PED
134 MW}
18 ppm; 25
Xcel Energy Hormed Weslinghcus 15?);63;, pp;pwﬂer\
MN ce oy ormedty | ooy | oravzooo 01712:20M1 55 Delegaed 1 1 {es01F 250 NG ce v 45 ppm DLN SCR| 3-hr | ducthumers| Gep | 3 BACT/PSC
NSP-Black Dog} for duct
MW bumners operating,
400 Ipy
BACT, SCR rejected at
Duke Energy Madison GE 7EA (B0 X 2,500 NG;| 15 ppm {12 ppm) inr 25 NG P N
OH L 640 12/2111998 02/01/1999 [ Delagated 8 MW} NG: FO) SC 500 FO | NG: 42 ppm FO DLN (ann ) 20 FO GCP hrfan 519,000,::);_9350?12;re|ected
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National Combustion Turbine List

01378094 Menalea/d. 2/4.2.1 Sulcency!

Commaent Respors esiAtlactrment G iy
8502
v EIIE) RN B A B Y 2 S R e 38 ety o | oty [inessmg [t v sty g o a8 [ [ B R R A T T N
sute | Facility #'0f Now “Appiication |*" 5P ‘Final parrit | Timws 10 Finall . 1ot~ 381y | g g [P q g e Faeg I ey | Cdntral[ Vg e
MW Date D Pl lasued Parmit rmiting Status| cre | 0B | Moo Time Mathod | Time
4260 W/O 10 ppm wio
OH Dune Energy 240 ? Jan-01 Delegated 2 2 [GETEAUTY o cc  |os; 4500  3.5ppm SCR 1h DB 1taw | GEP | hean PsD
Washington, LLC MwW) WIDB {ann.} 0B
Duke Energy Madison 5 . GE 7EA (B0 2,000 NG
OH b LLE 640 Delegated ] M) NG, FO sSC 500 FO PSD
PSAG Waterlord GE TEA (170
? -
QR Energy 340 Delagated 2 M) cc 2 5 ppm SCR
oH Drasden Enargy 340 » Delegated 2 GE LEQ)‘”“ cc 35 ppm SCR
OH Relling Hills Generaling 1,045 ? Celegated 5 1209 MW) 5C 15 ppm DLN
OH Jackson Gensraling 640 7 Dealegaled 4 Ge 7:‘:}“60 NG sC S ppm DLN
H DPAL Tait Generating ? 7 Delegated SC S ppm DLN
OH Jackson Co. Power 640 ? Delegated 4 GE I;:E::}HBO NG cc 5 ppm SCR
4800 42 ppm NG;
' . 24 18 ppm FO BACT: SCR not chosen: cost
Wi RockGen Energy 525 09/01/19398 01/01/1999 4 SIP Approved 3 GE 7FA (175 NG, FO 5C Total, 12415 ppm NG DLW hrfinsl; 1|{load>75%) & DLN, GEP| 1-hr | $23.018/ton. Ox Cat rejecied
MYV each} 800JCT 42 ppm FQ
FO hr 24 ppm FO at $15 Knton
{load<75%)
12 ppm NG,
8,760 24 | 15pemFO
GE 7FA (180 : 12/15 ppm NG; (load>75%) & 24-hy (1[BACT; Ox Cat rejected al $14
3 ? ? : .
wi Southern Energy 0212511999 SIP Approved 2 MW sach) NG: FO gC Total, 699 42 ppm FO DLN, Wi | hranst; 1 24 ppm FO DLN, GEP bt FO Kiton
FO i
(load<75%)/
42 ppm FQ
25 ppm NG
(100% load)/
4,000 X 45 ppm BACT; 3CR rejected al
wi W‘“;:f\"'l‘ci"'b"c 360 07/01/1998 SIP Approved 1 GE ﬁ:)ﬂoz NG FO[  sC Total, | ° D"'"meé 4z OLN 2’5 ';fé (>75% loady| GEP | 1.hr | $13.86610n; Ox Cal rejected
2000FQ s gas. 100 ppm alL $60537ton incrermental cost
(>60% load);
20 ppm £Q
25 ppm NG
;;;:2’0 (100% loaay
GE TEA (85 2.000 hr; 9 ppm NG {20 Z4-hr 1- 45 ppm BACT: SCR rejecled at
wi Wisconsin Electne :5] draft perrmi SIP Approved 1 M) NG; FO, &C l?DO hr ‘|  ppm wipower OLN nr Fb (>75% load)/ GEF 1-hr | $10.28%0n; Ox Cat rejected
aug.); 42 ppm FG 100 ppm at £5984/on incremental cost
power
aug {>60% load);
20 ppm FQ
Ragion ¢
AR J""“""ﬁ;\'g water&l g » » SIP Appraved | 2 2-23MW sc
AR J°"es°°':'qch'g waterd| oy » 0712812001 SIP Approved 1 1-48 MW cc
AR Hot Springs Energy 1,240 05/31/2000 12/26/2000 7 SIP Approved [0
AR AES Cypress 540 12i11/2000 10/15/:2001 11 SIP Approved (o]
AR Gen Power 540 01131/2000 08/08/2000 7 SIP Approved cC
AR Het Springs Power 700 QI12/2001 11/09/2001 8 SIP Approved ce
AR Pine Biufl Energy 220 9/04/1998 05/05/195% 8 SIP Approvad 1 CC
AR P.ne Biuft Energy - Mod 220 02/23/2000 022712001 12 SIP Approved 1 ce
AR | AR E""S'[;_'(;“z"“g" 170 | ozrz001 02/15/2002 12 SIP Approved | 1 ce
AR u”"’“si“t"‘o‘;‘"a""g 260 | 070171999 08/24/2000 13 SIP Approved 10 260 MW cc
AR Tenaska - KEO 1800 05/18/2000 10/09/2001 13 SiP Approved cC
AR KN Power 510 7 draft permit SIP Aporoved 7 510 MW to1al CC
AR Duke Energy Newparn £20 06/05:2001 draft permil SIP Approvad cC
AR Paragould Electne 4 2 draft permit SIP Approved 4 4 MW rotat sSC
AR Flum Pgint 16K 04/20:2001 in review SIP Approved coal
AR Arkansas Electric Coo 153 1171971699 03/ 10/2000 4 SIP Approved 1 SC
Kinder Morgan - Newpoy . 6-LM 800011-
AR Powsr S60 07/02/2001 In raview SIP Approved 7 6 GE7EA SCiCC
B760 £0 ppm
wrightsville Energy One CC. cc 9ppm (DLN), | OLN{CC ), N
AR Power factity 510 050341949 02128/2000 10 SIP Appraved 7 6 NG Six SC 5,250 in 25ppm (Sh) 81 (SC) ? (OLN), B6 GCP 2
sc ppm {S1}
AR Genova 250 11414/2001 in review SIP Approved cC
!‘l‘;?aszg‘ Natons Energy 800 voideq? SIP Approved BO0 MW total cC
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National Combustion Turbine List

01376054 Manatsa/d 24 2 1 Sufficencyl
Commiant Responies’Allbchmant G.ts

65402
- ; # of Now | Application | AP [ irinad parmit [Time to Fina sof | mot | Turbine ' - S| convol | Ave | Control | Avg.
State Facllity MW Gats co.mp lasusd Parmit Pesrmiting Status cTs b8 Modal Fusl Mods Hours NOx Limit Method Tims CO Limit Method | Time Comments
h Ph
LA Wash Ph Energy 800 | 111211999 06:25/2000 7 SIP Approved BOO MW total cc
Center - Bogaiusa
LA PSD- Quachila Power -
tolai
LA-851 | Cogeninx Sterington 800 11/12/1999 06/21/2000 7 SiP Appraved 800 MW tolail NG cC 9 ppm SCRILNB
LA Caddo Pansh Energy 06252001 03/14/2002 9 SIP roved
LA Cogentrix - Acadia 300 7 ? SIP Approved 300 MWV tolal sSC
LA Calcasiev _ Power 370 2 10/21/1999 SIP Approved 370 MW 101al cc
LA PSd- 130 MW steam IFGR,RCSF
LA-652 Entergy - Monroe 120 01114/2000 061612000 S SIF Approved Total NG driven 3000 each| ¢ 110 Ibimmbtu S n botars NA NA NA 1 stearm-dnven lurbines
L2 PSD- | Acacia Power Partners |4 0 | 10/14/1000 07/13/2000 3 SIP Approved NG cc 9 ppm SCRILNG
LA-B45 LLC
?IFGR,RCS
LA TV-LA- Emtergy Gulf States LA |15 1 512412000 01119/2001 8 SIP Approves 140 mwiowl| NG | ™ | an00 eacnl 0 100 mermmbw | Fs 800S NA NA | NA | 3steam dnven wimines
01Ive Station2 driven in borlers
LA PSO- | Qocideniai Chemical - | oo | 47051005 0311911999 8 SIP Approved 3 NG cC 8125 ppm SCRIS!
LA-633 Taft {wiwasle gas)
LA PSD- | Ocodental Chemical -
5
LA-650 Convent ? 06/08/2000 SIP Appraved
LA PSD-
7
L&-637 FPG Industres 120241599 SIP Approved
A T.LA
- DG:VIEA Cleco Evangeine LLC ? 06/29/2000 SIF Approved
LA Duke Energy - Ruston 08:06/2000 07:110/2001 1 SIP Appraved
LA PSD- .
LA-E38 Carvilie Energy 12/0819%9 SIP Approved
LA Bayou Cove Feaking Plant 04:16/2001 10/25/2001 3 S1P Approved
La TV-LA- apphc under
2136V4 Shell Chemical reviow SIP Approved
LA Bayou Verreti 12/122/1999 1115:2001 14 SIP Approved
LA |A Generaiing - Brg Caju| _ 240 08/11/2000 12/08/2000 [l SIP Approved 2 CC 15 ppm DLN
LA LA Generaling - Big Cajun 0%/01/2001 N Teviaw SIP Approved cC
LA PSD- [ AwrLiguid Amenca Co- 966 mm a
LA-822 Gen 10/08/1997 021131998 4 SiP Appraved 1 1 oty NG ce 5 pprm LNEB. OLN . 25 ppm acp
Farmosa Plastcs Corp
LA Baton Rouge SIP Approved cc 9 ppm OLN
El Paso Electnc/Rio
2
NM Grande Power Plant 261 final permil SIP Approved 261 MW total
10 ppmi200
15 ppm >75% PR NG 8001
Lordsburg Limiled; 100 ; WH 501D5A oulput, 42 ppm ppmy150 ppm 5
MM MW Repowerning. 100 07/2711995 08/18/1997 25 SIF Approved 1 100MW total NG, FO SC 1,440 <75% output 42 OLN, Wi ? FO per lm'gIIsICIO
ppmyB0 ppm FO outputs listed catalys
for NG
NM PSD- GE LMEDOD 7360
TNP Lordsburg 220 110311597 08711998 9 SIP Approved 2 2 Sprint aero- NG, FO cc . 15 ppm SCR. wI ? 18 ppm GCP ?
90-Mm2 1400 FO
denvative
Lea County/Norh 43 5 MW
NKE Lovington S0 shutdown SIP Approved 1otal
Plains 200300 MW
M Electric/Escalanie Plant 300 final permit SIP Approved total
T
NM PNM/San Juan, 1,798 finat permit SIP Approved ! ?c?l::w
Soulhwestern Public ,
NM Service/Cunningham 511 08/09/1996 02:1501597 6 SiP Approved £11 MW toal| NG, FO
Southwestern Public
NM Sarvice! Maddox 232 final parmit SIF Approved 292 MWy total
Southwestern Public no TV pefrmit
WM Service/Carisbad 1% required, SIP Approved 16 MW tatal
FYTIATITY T e
NM Services/Milagro 62 final permit SIP Approved 62 MW lotal
R:\I_‘;_n Pubiic 11.25 Mw
NM ServicerRaton Plant, 11 draft permit SiP Approved Jotal
NM Luna Energy Faciity 12/29/2000
M Energy SW - Las 0108200
Cruces
CK AECI-Chouteau 530 100611998 03/24/1999 5] SIP Approved 2 530 MW total] NG cC 8760 12 ppm DLN, SCR i 10 ppm GCP 2 NO» §2 535100
OK Cogentsix - Jenks 800 1000111399 SIF Approved ] 800 MW 1otal cc
OK casw 320 10/18/1999 SIP Approved 2 320 MW total CcC
QK Panda - Goweta 1.000 01/21:2000 SIP Approved 4 10?00le cc
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National Combustion Turbine List ‘Comment Rasponsew/Afiecrenane G 5t
as/02
PR R T Fo) Pt e R [ T e [T e ey P R ] R D R
Pinai Parmit | Tiea to Final ', 7 "0 - P g | of [T irbine e T Eontrel | Avgs Contral [ Awge |
Iasued Permit CTs bae Modet Method Tims Mathod | Time
OK QGAE-Horsehos ac 02032000 SIP Approved 2 90 MW total sSC
OK Duke-Newcastle 520 01/21/2000 SIP Approved 2 520 MWV total cC
OK ONEOCK -Edmond 360 05/01:2000 SIP Apptoved 4 360 10tal sC
oK R‘“”“"CE:;?V Ot a5 | eanerzoon 08/15/2001 7 SIP Approved | 3 825 MW total cc
O Energetix - Thunderbwd 825 061212000 0511712001 SIP Approved 3 825 MW total cC
OK Kiowa Power 1,200 500172001 SIP Approved 4 12?00‘::W cC
OK SmithCoGan -Lawten 500 06i13:2000 drafi permil SIP Approved 2 600 MW tolall cC
OK SmithCoGan - Pocola 1,200 05/07/2000 08/16/2001 15 SIP Approved 4 1.2&0‘;;|W ce
OK __ Energetix - Webbers Fany 825 1172012000 10/22/2001 11 SIP Approved cC
sIP d 6-LME000/1-
OK M Power - Piitsburg Pla 550 06/12:2000 05/13/2001 11 Approve: GETEA SC
OK WFEC - Anadgarko 94 06/ 26/2000 SIP Approved SC
OK Tenasca - Seminole 1200 withdrawn 10/25/01 SIP Approved CC
OK Energatia GR. Plains 900 Pending Facility Achion SIP Agproved CC
OK Duke - Staphens 620 0771072001 12110/2001 5 SIP Approved [l
OK Mustang Power - Harra 310 05/10/2001 02/1372002 ) SIP Approved s5C 25 DLN
OK Horseshos Energy 310 07/03/2001 02/13/2002 7 SIP Approved SC 25 DLN 40 GCP
. Sweeney Cogen Lid B 3 W501D5A, 5
TX Part - Brazona 363 02/12/1996 05/09/1995 7 SIP Approved k) 121 ME each 15125 DLN ? ? GCP ?
Tx | SweeneyCogen Lt 121 | 120821997 08/30/1998 10 SIP Approvea 1 121 Mw 15 ppm DLN
Part - Brazera
2 WS01D5A,
> QU‘*":UC‘;":":EEPS’ ) 242 | w1006 02/05/1997 11 SIP Approved z ? 121 MW ? 15 DLN ) 19 GCP ?
each
ZF7FA 180
Tx | OSBADCELS Power | 0 | 153401986 0771997 7 SIP Approved 2 2 | Mw each, ce » 15 DLN ? 2 GeP 2
LLC. Yoakum
550 Mw¥ total
Qcadental Chemical 2FIFA 170
TX Co 500 04/18/1397 01/08/1998 ] SIP Approved 2 2 MW each cc ? 15 DLN ? 20 GCP ?
Gregory Powar 2 FIFA, 168 5
™ Partnership 336 05/09/1997 03/19/1398 10 SIP Approved 2 MW each ? 15 CLN ? 20 GCP ?
7x | Meustonindustnes 5 [ g00.007 041011996 5 SIP Approved | 2 2F60 44 Mw cc | areo 15 SCR » 15 cawx | 7
Power Gen each
™ BASF 83 | 1210811997 0612611998 7 SIP Approved | 1 R i ? » 95 DLN 2 25 oece | 7
W501F, 160
TX Sweenay - Harrs 240 04/01/1996 1210471996 -] SIP Approved 1 MW, 240 MW| NG, ? cc 8,760 12 SCR, St ? 20 GCP ?
1otal
WRO1D5A
X Swaeeney - Harnis. 121 12101997 09/30/1998 " SIP Approved 1 124 MW 2 2 15625 DLN ? 10 GCP ? Ammended lo add Co-Gen
™™ Calping Corp Harns 500 12/18/1987 09301998 1 SIF Approved 1 WSO’;;} 180 cC 8,760 1249 SCR ? 25 GCP 7
4 ABB GT-
Edinburg Energy - 24, 180 MW 5
TX Hiladge 815 12/29/1997 08/18/1958 a SIP Approved 4 sach, 815 cc ? 15 DLN ? 10 GCP ?
MW total
Frontera Generalin: 2F7FA. 165
™ LP - Hialgo g 440 0271211998 0773111908 7 SIP Approved 2 MW gach, cC ? 15 DLN ? ? GCP ?
9 440 MW total
LMEB000 (42
MW each
> Lubbock Power & Lighl 128 03/19/1998 01/08/1999 9 SIP Approved F with project cC 15 ppm 5CR 25 ppm GCP
total 128
miA
Midicthian Energy Lid. ABB-GT24
T (venus) 1,080 04i13/19%8 10/02/1998 6 SIP Approved 4 (175 MW} cC 475 ppm SCR 25 ppm GCP
> City Puthc Service 500 04120/1998 10/14/1998 6 SIP Approved 2 GE :;z,“m cc 9 ppm SCR 25 ppm GCP
X Calpine Magic Vailey 700 510141998 12311998 7 SIP Approved 2 g;?ﬂﬁ cC 12/% ppm SCR 25 ppm GCP
Lamar Power Part GE 7FA (170
T {Panda Pans} {1000 680 Q5/0711998 10/28/1998 -] SIP Approved 4 sC @ ppm DLN 18 ppm GCP
MW total) MW each}
T Union Carbide 39 05/29/1998 1020/1999 5 SIP Approved 1 FEB (30 MW} 9 ppm DLN 25 ppm GCP
T | Duke E“"L";’ Hdailge. | 550 | oertsr10se 12/22/1998 6 SIP Approved | 2 GE m’;,‘"“ sc 9 ppm DLN 20 ppm GeP
Panda Guadalupe GE 7FA (170
™ Power (1000 MW total) 1.000 06/24/1998 0271511999 [} SIP Approved 4 MW) SC 9 ppm DLN 15 ppm GCP
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Aachmaent Gy
[0 g
IR Fre e Ner e T R ) [ T T -5 % et Tl 4 T R e P e B B [ AT T [ e ] B FEe s T oo e o L
AU R K Fined Pemit | Fima to Finey o | o] Tursina” S R G = Canret | ave” [ e g [T
Daty fnsued Permit CTs D8 Model Mathod Tima Method | Time
Fina/BASF {amand -
% Substitute) (78 MW 78 | 10121908 04/22/1999 6 SIP Approved | 2 F68 (39 Mw cc 9 ppm DLN/SCR 25 ppm GGP Cogen for Bower. NOOT (VOC
Tota) each) only Nox 182)
8760 | 15 ppm duct 25 ppm duct
bumar off,
TUPSD- | ack Freaport Co-Gen] 83 | 1208007 rev 0612611998 7 SPapproved | 1 | 1 | aamw | NG | cc | Jubbe | bumerof Dt} 7 |ooosmimm| GcP | 2 | Revissdioadd Co-Gen
908 ape P 4380 duet|  Ib/mm bty duct b doct v
burner bumer off Y duc
burner on
15 8 ppm NG/ 42 .
TX permit Netin 15 ppm NG! not n
? ? ¥
PSD-840 Brownsyilla Puthc Utiity] 12/4/97 rev, 01/09/1998 2 SIP Approved ] 1 NG, FQ cC ppm FO Sae cell parmt fils 10 ppm €0 | permit file
comments
121MW | NG/Ral
TKPSD- | SweenyCo-GenLTD | 400 | jenyiigag 09/09/1996 4 SIP Approved | 3 a sach wery | CC s,760 | 19 Pov25 pprm > 2 10 pem ace 3
857 Brazona wiDB
w50105A fusl
TX PSD- | Sweeny Co-Gen LTD 121 MW NG/Rel 15 ppmi25 ppm
5
857 Brazona 124 12121997 0913071998 10 SIP Approved 1 1 W501D5A Tue;'ly cC 8,760 wiDB * 10 ppm GCP 9
TX Easiax Cogen 466 11/12/1898 11/18/1959 12 SiP Approved 2 GE TMFQ)HSG cC 9 pprn DLN 7 opm
™ Tanaska Galeway 880 12/0211998 05/07/1999 6 SiP Approved 3 GE TMFVAV)“G"' SC 9 ppm DLN 25 ppm
TX PS0- | Ternasha Fronber Shirg 15 ppm NG/ 42 .
: > ? 3
sa7 (Gnmes) 830 Q14101998 08/07/19%8 7 SIP Approved 3 3 830 MW total|[NG; FO)| M FG DLN, 81 nol given | not grven ?
TX PSD- Ternaska Fronter 15 ppm NG/ 42
? . 2 2 B ?
739 Lamar 830 017131998 ? SIP Approved 3 3 |830 MW 10taltNG; FO ? ppin FO DLN, SI ? not gven | nol given 2 Not on TX st - canceied
TX Hays Energy Prajact 1,080 120211998 06/08/1994 6 SIP Approved 4 '?19795'31;6: cC 5 ppm DLN/SCR 5 (25) ppm
Ennis-Traclabel Power SWS016
TX Co Ine 350 Q112111999 12/15/1999 1 SIP Approved 1 (250 MW} cC 9ppm SCR 20 ppm
Sabine River Works GE 7FA {170
T Cogen LP 440 02/01/199¢ 06/2211999 5 SIP Approved 2 MW) cC 6 ppm 5CR 15 ppm
2 GE 7FA
(170 MW) 1 2
TX SEl- Texas, LLC 650 02/1171999 032112000 13 SIP Approved 4 GE 7EA (82 5C 99 ppm DLN 9425 ppm
MW
TX SEl - Texas, LLC 650 Q211171999 127201999 10 SiP Approved 3 GE ::‘;J(WO SC 9 ppm DLN 9 ppm
TX Mobil 01l 740 02/114/1999 03/14:2000 13 SIP Approved 3 (?;\553:: SC 9/9 ppm DLNSECR 10/25% pem
TX  |CogenLyonvan (cT a7l 180 | oa0anase 117081999 8 SIP Approved 1 ﬁ;}’fm:) s¢ 25 ppm OLN 25 ppm
T City of Garlang BS 03/09/1999 02/23:2000 1 SIP Approved 1 GE :VE“'; {85 sC 9 apm DLN 25 ppm
Rio Negales Powar GE 7FA (170
TX Project LP 780 034171999 12103/1999 -] SIP Approved k] MY sC 9 ppm DLN 7 4 ppm
Odessa-Ecter Power GE 7FA (170
T Paners LP 1.000 04/0511999 11/19/1999 ? SIP Approved 4 M) 5C 9 ppm DLN 9 ppm
Tx | Avcher P°{‘;’ Parners | noo | caosiress 011132000 g SIP Approved | 4 GE 7:@)“ T 8¢ 9 ppm DLN 9 ppm
GE 7FA (170
@ AES Aurora 1.000 | carzaroes 0210772000 9 SIP Approved | 4 shvmfo) 1'F sc 9 ppm DLN 25 ppm
(182 MW)
freestone Power . GE 7FA (175
TX Project LP 1.070 04/3011989 03/28/2000 11 SIP Approved 4 MW} sC S ppm CLN 20 ppm
GenTex Powar Corp & SW501F
> Calpine 500 05211999 0913011999 4 SIP Approved 2 {180 MW} sC 5 ppm SCR 10/25 ppm
™™ Quke Ennergy Kaulman 440 0512711999 01/27/2000 a SIP Approved 2 GE -::\2)(”0 SC 9 ppm CLN 20 ppm
Corpus Christi GE 7FA {166
> Cogeneration LP 708 05/28/1959 02/04:2000 8 SIP Approved 3 MW) sC 9 ppm OLN 15 ppm
TX Duke Energy Belt LP 520 06/14/1959 02/04/2000 7 SIP Approved 2 GE 7:\:)“70 5C 9 ppm OLN 20 ppm
Midiothian Energy (add ABB-GT24
TX #5 & #6) 55C 07/01/1999 11/2411999 5 SIP Approved 2 (175 MW) cc 5 ppm SCR 25 ppm
1x  [Cateway Pf: or Project)  gho | 07081999 03/20/2000 9 SIP Approved 3 GE im)“ o sC 9 ppm DLN 74 ppm
Rehant Energy - SWS01IF
TX Channelyisw 820 07/C6/199% 12:0911999 5 SIP Approved 4 (183 MW) ce 3 ppm DLN/SCR 23 ppm NQ17 {(NOx and VOC)
Chambers Energy ABB-GT24 SCR CatOx
TX
Facility - Harns 2000 07/12/199% 081172000 13 SIP Approved a (180 MW) £ 35 ppm (LAER) 25 ppm (LAER} NO13 (NOx and VOC)
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01378094 Manatesid 2/4.2 1 Suffcsncyl
Comman: ResponaswAllschmant G dy

502
App B . T e o |t s T N -
# of New | Application Finat Parmit | Time to Final Rof | #of’| Turbine : Controt Avg. Control | Avg. ’ :
8
tate Facility [P Date %1':, Iasusd Permit Parmiting Status CTs 0 . Fusl Mode Hours NOx Limit Method Time CO Limit Mathod | Time Comments
Coastal Power GE TFA (170
TX Company 530 Q7/28/1999 03/22/2000 8 SIP Approved 2 MW sC 9 ppm DLN 20 ppm
7
™ Cobwga-Formey, LB | 1774 | 0772911999 0310672000 7 SIP Approved | 6 GE ,:‘:)“70 sc 9 ppm DLN 15 ppm
Calpine Corp. - SWE01F
TX Chambers 750 0810211899 0211172000 [} SIP Approved 3 (180 MW} 35 ppm DLN/SCR 1% ppm NO20 {NCx and VOC)
hp.d LGAE Powaer Inc 1,600 08/16/1959 08/18:2000 12 SIF Approved 6 GE 7:":‘,)(”0 cc 9 ppm SCR 15 ppm
TX Duka Power - Jack, LP 520 08/25/1989 03/14/2000 7 S|P Approved 2 GE :‘:‘;}(WO 9 ppm DLN 20 ppm
TX Caipine - Hams 740 08/26:1999 03222000 7 SIP Approved 3 ;::;531:) 3.5 ppm SCR 25 ppm NO21 {NOx ang vOC}
Waisa County Power SWEHG
! ! P
TX Co.LLC 800 11/04:199% 071412000 8 SIF Approved 2 (350 MW) cc 5 ppm SCR 9 ppm CatQx
X yvest Texas Energy LP 1,500 11/10/199% 07/28/2000 8 SIP Approved & ??;f‘ﬁ; cc 5 ppm SCR 5 ppm NO24 VO (1281 for NOx)
1% | Texas Ingustrial Powee | 193 | 11:24/1939 apphe under SIP Approved 1 GE 7FA (166 cc 35 ppm SCR 30 ppm NOZ3 {NOx and VOC)
reviaw MW
™ Westvace Taxas 85 | 1201999 121512000 12 SIP Approved | 2 LM?S\?)(‘Z cc 5 ppm SCR 26 ppm
GE 7FA (170
Collonwood Energy . . Mw) 1
T Co. LP 600 03:30/2000 12152000 ] SIP Approved 4 SWED1F [ 5 ppm SCR 17.6
1180 MW}
TX Au Products 176 09:30:2000 1201912000 3 SIP Approvead 4 15 ppm DLN 25 ppm GCP
TX Channel Enargy 180 11/16/2000 In Review SIP Approved 1 cC 35ppm SCR 25 ppm
Tx Lalpine Amelia 1,030 102002000 In Review SIP Approved 3 cC 25 ppm SCR 22 ppm
Tx Calpine Deer park 1080 09052000 08/2212001 13 SIP Approved 4 € 25 ppm SCR 25 ppm
TX Cedar Power Parners H6Q 0401272000 12/21/2000 7 SIP Approved 2 o 3 ppm SCR 25 ppm GCP
™ MG Eg:ﬁ‘:y”””‘ 30 | 041372000 06/20/2004 14 SIP Approved | 2 cc 3 pom SCR Hppm | Catox
TX So Tx Elec COOP 180 05/24/2001 01/17:2002 3 LMEO00 NG 3 SCR 15 GCFP
RS Hanburg Power 800 03i07/2001 In Review - 3 GE 7FA NG 5 SCR 15 GCP
TX TX Petrochem 800 1171202000 In Review 3 GETFA NG 5 SCR 135 GCP
™= BP Amoco 550 1071612000 07/21:2001 - 3 GE 7FA  |NG, FO 35 SCR 25 GCP
X BP Amoco Chemical 70 10/24/2000 In Review - 6 SWEIF 35 SCR 25 GCP
TX Steag Power. LLC 1400 07116/ 2001 Yoided - 4 SW51G 35 SCR 20 GCP
TX razos Vatiey Evergy, LH 800 11/06/2000 In Review - 2 Co-gens 35 SCR 25 GCP
gy
TX Dow Chermucal 1440 11/02/2000 1n Review - 6 SW5O1F 35 SCR 25 GCP
I Texas Bayou Energy 25 11/22/2000 Voided - 1 L M2500 42 SCR 25 GCP
> Oxyvinyls LP 87 11110:2000 In Review - 1 GE7FA 4 SCR 25 GCP
> Celanse 252 11212000 In Review - 6 LM 6000 5 S5CR
Six LM 6000
Comb
TX Celanse 11:21.2000 Review Turbines Good Comb Pracuce
TX Enrus Tractabel 815 12114/2000 On Hokd - 2 SWa01G 5 SCR 9 ppmy
LME000/GE
TX City of Aushin 500 05/30:200% n Reyiew - 4 TFA 55 SCR 920 ppin
Region 7
Currently 10 ppm Phased project will stan in
Mdamencan Energy, - Currently inn . .
, in Public Sw 501FA 25ppmiSCy 3 | DLN(SC) (Phase i); 5 | Oxigaton simple Cycle mode (withoul
4, 7 - -|
1A Des Msulw;\:tosnpnwet 810 10/24/2001 Review Pub;(;:%:‘;uaw SIP Approved 2 2 170 MWy NG CC 8,760 pem (CC) SCR (CC) 24-hour pom {Phase | Catalyst 24-hoyr| SCR} and move 1o combined
Pericd 7] cycle duning $ransion pecod
Hawkeye Generaton, S ppm .
1A LLC (a drvision of 580 | 0:01:2001 SIP Approves 2 2 GEFA | NG cc 8.760 | (proposed), lower DLI’: ISCH sanour| @ ppm cc | shomt- | Duct puming Imied o 4,500
Entergy) In Review hmit expected Hkely) term ours per year
Z- GE-7EA
{100 MW 15 ppm NG, 42 NOx imats are for » 70% load,
KS Westarn Resources 103 117201998 061171959 [ SIF Approved 3 [} each), 1 GE- NG, FO SC PP . DLH, Wi NSPS lirmits will apply at < 70
ppm FO
TFA {180 % Load
MW}
Duke Energy . 2-GE7FA short-
K5 620 06/20/2001 02:07:2002 8 SIP Approved 2 2 (310 Mw NG cc B.760¢ 4.5 ppm SCR, DLN | 24-bour 16 9 ppm GCP
{Leavenworth Counly} wsach) erm
Greal Plains Power 4- GE-TEA 4.000 NG.| 9ppm NG, 42 J0-day
4 .
KS Paola a0 QBI06/2001 draft permit SIP Approved ¢ (80 eacn) NG: FO 5C 500 FO FO DLN roffing 25 ppm GCP
Great Plains Power, . B - GE-TEA 4000 NG| 9ppm NG; 42 30-day
% a
KS Gardner 640 061062001 In Review SiF Approve a Q (80 each) NG, FO sC 500 FO opm FO DLN ol 25 ppm GCP
KS Enter 530 12/2001 In Review SIP Approved 2 1 GE 7FA NG cC 8,760 3-5 ppm SCR. DLN TRD TBD
i1}
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013708094 Manates/d. 24 21 SulMdency’
Commani

Rasporass/Altachment G.xde
502

P T e e L e L ] [ e b ] o R e = [ RA o] Al Giiia i b A P s L Taka It
it R ~:{,. B of Mewe vﬂp‘pﬂcﬂlﬂl 3 APP‘F ‘[ Finatl Pefmdt ; Stahs | e | ! “'l\\f!-%‘ H.,c‘;ﬁ;“ °|" Control ! 'A‘:;-;'E ¥ ‘Zﬂ!\mnh
Y Date n; Insuad Pe a Maodsl Time Mathed | Time
Seimans
Kansas City Power &
MO Light - Hawthom Linit 6 06/15/1995 01/10/1996 B8 SIP Approved V.Wfoo NG sC 8,760 25 ppm OLN 24-hour GCP
‘Westinghous
Mo |AEC- N"“: 2"'"" Unis 1 00 | o7izrrieen 11712:1698 4 SIP Approved 85010 (100 NG sC 2,000 25 ppm DLN %0 ppm GCP
MW each}
AECI - Essex Unit 1 Westinghous
MO (syntheve minar) 100 rasued 1ssund SIP Approved & 5010 NG 5C
AECI - St Francis Unit Seimens SCR, DLN
MO ) . 1 250 02/04/1997 082911997 7 SIP Approved V.34A (250 [NG:FOy CC 8.760 4 5 ppm NG Wi | b | 10pemNG | GCP
MW)
Seimans
Mo | AESH-St :"’“C" Ut g6 | oerodrtges 071411999 8 SIP Approved V84,34 (266 NG ce 8760 45 ppm SCR 10 GeP NOx §1.36540n
MW}
Empwe District - W 501F .
MO Suatebng Uil 2-1 150 071211999 10/08/9% 10 SIP Approved (150 MW) NG cC 4 ppm SCR 30 day 10 ppm GCP recommissioned to CC
Empira Distrct - p Sw 501F
MO Sratohne Uit 2-2 150 071241999 10/08/99 10 SIP Approved {150 MW} NG cC 4 ppm SCR 30 aay 10 ppm GCP
Kansas City Powar & . .
MO | Light- Hawthom Ut | 160 220199 08/18/1999 6 SIP Approved 53";‘::‘ NG ¢c 8.760 5 ppm scR 25 ppm acP ::“;":;;’ b‘i}“grb‘:;"s’é-a
6/9 (HASG retrofit - o Her
Kansas Ciy Powaer & GE 7EA (75
MO Light - Hawthorn Linis 7 150 2/29199 08/18/1999 6 SIP Approvad MW, each) NG sC 8,760 3 ppm DLN 25 ppm GCP
48 !
12 ppmi@ ppm 1-
GE TEA (RO 2.500: ) 20 ppm NG;
MO Duke Energy - Audrain 640 04/11/2000 G5/09/2000 6 SIP Appraved MW, each) NG, FO sC 500 FO (NGJ‘Eth)ppm DLN: Wi h:tallmua 25 ppm FO GCP
PM-10 0 0168/mmBity,
Formaldehyde, <10 TPY
GE 7EA (80 1- Each wrbine imited 1o 2.500
MO Duke Energy - Bollingar 640 0B T12000 09/22/2000 11 SIP Approved MW, sach) NG 5C 2500 12 pprm9 ppm QLN hrfannual 20 ppm GCP heurs on NG-gnly {annual
! ! rolling}, wilh entire plant
firmited to 4,000 hours per
yeat
Seimens 1100%2“; (;’:'
Utihgorp - Aquila P Wastinghous o short-
MO Merchant, Pieasant Hill 600 06/04/1999 08/16/1998 8 SIP Approved e 501F (300 NG cc 8,760 4.5 ppm SCR 30 day | ppm (wiPA), GCP rerm NOQa - $2.500/10n
MW, aach) 50 ppm (60-
: 70%)
Each turbing imuted lo 2,060
Siemans hours per year on N.G and
MO c&”ﬁﬁﬁfﬂiﬂ?ﬁ..a 60 | 11zrzooe 02/13/2001 3 $iP Approved vB4.2 (120 NG FO|  se aen | 13 ”‘;’r: :gmz OLN Ihr 35 ppm Gep ’I"‘r’;“ 500 hours on 0 06%S digsal:
P MW, each) P © plant imned to 4,000 hours
per year
6 GE-
Parmut Permn Permul Gé'inrsg:O; l1us
MO Kinder Morgan, LLC 530 Tanlatvely Tentatively | Tentatively SIP Approved 120 M\z NG cC 8.760
Demed Denied Denied
supplemental|
dugt finng
4 GE-TFA
Panda Power - “I?L?s'g:’?' 2.3 ppri13 9
MO Montgomery Generating] 1280 1200 082112001 8 SIP Approved P Mwe NG cc B 760 35ppm SCR 3-hr ) p:pm GCP 24-hr
Staton supplemantal
duct finng
AmerenUE - Columbia 4 GE Lesl:r::a;\;ta
P Al
MO (:n?;?j::‘r:::’rr 192 Issued Issued SIP Approved PGESE1 (B) NG SC determined with DLN annual 17 Ibthr Hourly
" ! CEMS
Utlicorp - Aquila SW 501054
MO | Metchan, Pleasant Hit{ 341 In Review SIP Approved (113 Mwe, | NG sc 2500 |Tentawve. 15 ppm|  DLN Teniatve. 25| o0p Eh““r;“;:"““ 'r‘:l"‘"" to 2,500
Aries Il Project sach) ppm ou operatian per year
Prant &
Omaha Public Power -
3 Whitney FT-8 2.600 25 ppm NG; 42 B9 Ibthr NG
P . .
NE | Sarpy unis1.2,3,andf 100 | 02091999 0712911999 5 SIP Approved 25 mw, |NGFO  sc wach ppm FO wi 2 mmero | GEP
aach)
Lincotn Ewectric Systarn 25 ppm NG; 42 .
P .
NE Rokeby Unit 3 0 06/03/1999 1172211969 6 SIP Approved NG, FOI SC 3.504 pprh FO OLK; WUs) not givan GCP Fual use hmit on gas % oil
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01378004 Manaieaid. 264.2.1 Sulfigency
Cammant Responses)

Adlachmant G.oe
Bi%02
R N R ) s o C e ] B T N B o] o R T et TR e ] AR B ER T e e
T o e T e | o e | ] oo | [T e
L Date Issued | Method Fime Mathod | Time
Seimens-
BACT based on limitation of
NE mm;xg' 6 | 09062000 11115/2001 14 SIP Approved 0 f;‘;’?;‘ﬁ;‘s‘ na | sc Zo00 20 ppm: DLN 15pem | GCP 2.500 haurs per year of
MW, sach) operation
Lincoin Electric System Prasenty Prasantly Prasenty 1-5C (45
NE Sall Valley Station ' 153 Undar Undar Review Under SIF Approved MW] and 2- 5C. CC
¥ Review Review CC (54MW)
2GE
‘ BACT based an lemit of 5.000
NE C":Li’:';‘:;m""‘ 80 | orowz002 0410812002 6 SIP Approved 0 pigsm,f)' sC 5.000 ‘5‘;‘;““1 ':g’“ hrsiyr on NG aFn; 240 hrsiyr
each on
Raglon B8
e s e,
Management (mod. to 1963 4000 30 ppm lof firgt 24 custom oiher identical uints from
[o{e] CQ Power 50 10/21/1998 052511999 7 SIP Approved none | Westinghoust NG N maonths, then 25 | low-NOx 1:hr 60 ppm GCP 1-nr
Partners/Brush Cogen} e 251AA [botn CTs) ppm burnars, Wi [parmitted 42 ppm mmediately
{+ 50 MW) to 30 ppm and luniher (o 25
ppm n 24 months
NOTE. this project was
permitted 3 umes - firstin
4/3%, then 7/98, and finally
ol s GE " Follution 4/99 Each ume, the
oloraco Spnngs 660 preventon] apphcant modifiad andfor
co Utifies/Nixen (66 MV} 86 11/12/1998 11/88 | 04/19/1599 5 SIP Approved none 325:‘!:1(91‘ NG SC {both CTs) 15 ppm DLN 1-hr ? Huilt nfo extended Ihe project due o
ac aquip. avalability of equipment, elc
It18 our understanding that
tha 4/99 configurabon s
being/has been nstalled |
06/07/199%
{note. onginai]
Fulton application SW Vad.3A1
co Cogeneraben/Manchie! 284 under 7/39 final 8/99 2 SIP Approved none ; | NG sC 8.760 15 ppm DN 1-hr 10 ppm GeP 1-h
142 MW rach
(284 MW) differant
ownership
499)
project onginally PSD
application, State draftes syn
mngr permit w! operating
KN Enetgy/From Range 25 ppm hours resinctions i 7/99,
[o1e] Energy Associates - Fl 160 11/99 on hold SIP Approved none | GE LMGROO | NG sC - " Wi EPA commentad 1o State
Lupton (160 MW} {proposed) concerning single source
issue w! adjacent P5Co
facility, PSCo appealed 1o US
10th cireuit court - currently
plan startup §/2002; CO PTE
Piatie River Power GE Frame betow signihcance level so
co Authonty/Rawtuda (82 az 300 12400 ] 5iP Approved none 7EA NG SC 8 760 9 ppm DLN didn't do BACT: characienzed
MW as peaking plant, but nol
restricted in operating hours |
Public Servica Co of K CLN+SCR 9 ppm (CC &
GO |Col/F, St Vrain Unit4| 240 01100 06/19/2000 5 SIP Approvad 1 | SERREY N | scice | ereo | f B aey | | (ccroin| 24 |sC.20pm| GoP | tar | plan startup erz00:
{242 MW) {5C) {CC wi DB)
pan to begin conatructon
1101, operation 7/02, PSD
1199, mod ta existing Colo Springs
Front Range Power updated 9 ppmyA6 ppm wi Utxls.{leonlcuaLfrred powsr
co Project/Ray Noon Sia |, 480 application 11100 -] SIP Approved 2 GE Frame 7| NG SCiCC 8760 0B DLN 25 ppm GCP 1-hr | plant; revising appication lo
Fountain, CO (480 MW} 500 net out of PSD for NOx using
raductions a1 coal-fired urit:
applcant caiculated PTE
using 95% ca
NG, FC
(1000
TriState Generation & hr,
co TransmissioniLimon 164 7/00 1 [} SIP Approved nane GEF?EA' | sach 5C 8,760 % ppm (:CZJ Ppm ony VE\,}I-N ':DFIlg 1-hr 25 ppm GCP
Station (164 MW} #UY Lurtune. ! on FO}
hmin on
FO})
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Q1370094 Manateedd 2id 2.1 SuMoensy
Comment Responast/Anischment G ds.

o2
#of Naw | Application | PP~ | ping) permit |Time to Finsd _ Sof | #of | Tuwine | S ] contror | ave [ Control | Avg,
P
State Facllity W Date (.;:.mp Isausd Permit armiting Status Ts DB Model Fusl Mode Hours NOx Limit Method Tims €O Limit Method | Time Commants
Cormpany lirst obtaned permil
from State in 895;
subsequently modihed project
(T8O - and repermitied in 6/96,
APPEARS modified permit agan 1o
WestPlains Energy, TO BE GE change [ocation of project in
7 P
co Pusbla (304 M) 304 500 1200 SIP Approved 1 1 FRAME 7 NG cc 8 760 4 ppm SCR dany 8156 this MOSI (ECENL fevision
EQUIVALEN agan changed aquiprnent
T configuration - State
regvalualed BACT and ather
PSD requrements with the
12040 permit
North Amer. Powar GE7FA o st 2001 o it apo
co Group/Kiowa Creex | 1,000 05/00 o101 8 SIP Approved 4 4 ’ NG cc 8.760 |4 ppm (proposed|  SGR 232ppm | GCP | 1.ne [3R0GECUT. Specalion spang
(1000MW) equivalent 2004; propossd project may
trigger 112{g}
Charactenzed as peaking
Black Hills Power & GE plant, but nat restncted in
sD LightLange CT Faciity 80 12/02:1999 | masseny| 10410:2000 2 Delegated 2 LMGOOGRD - | NG sC 8,760 25ppm DLW 24-nr 25 pprm GCP operating hours EPA
80 Mwv) 40 MW sach commented negatively on the
NOx BACT.
Region provided wrilten
Black Hillls Power & GE cumg\:gl‘rd;salgri‘e:ngl W,Z‘NOX
wy Light/Niel Smpson 1l 80 09/15/1999 fnal 300 55 SiP Approved 2 NG sC 8 760 25 ppm DLN 24-he 25 ppm GCP 1-he eterminalion:
(80 MWY) 1.MSouoPD charactenized as peakiny
plant, but not restncled in
operatng hours
Fauity is 250 MW coal-hreg
Two Elx Generabon sleam elecine plus 33 MW
wY Parners {33 Mw 33 10:31/1996 0212711938 26 SIP Approved 1 GE LM5000 NG S5C 8,760 25 ppm DLN 1-hr 25 ppm GCP 1-hr NG CT, charactunzed as
turbine) peaking plant, bul not
rastricled n operating hours
Reglon 8
Calpine - South Paint 10 ppm NG:
? ‘ s VY N |
AZ Generabng Stanan 509 06/15/1998 52499 (EPAY 13 Delegated 2 S00 MW total| NG; FO cc 3 ppm SCR 3-hr 35 ppm FOY ony cat
Az Gnffith Energy, LLC 650 10:26/1958 7199 ] Delegated 2 2z 650 MW towal|NG: FO cC 8,760 Ippm SCR. LNB ? 20 ppm TG ? %1 555100 NOx
Reliant Energy - Desen
Basin Generaling 580 Delegated ? ? 580 MW total|l NG, 7 cc B 780 3 ppm SCR 24-hr 24 ppm I-ne
Project
172 Mw
Deiegated & SIP each, 262
® - P 7127199 - ]
CA #5G-| LaPalemoa generatng | | 1, 7/16/98 27105 12 approved by 4 7 | wih HRSG & cc 8,760 25ppm see co 1 10pem | oxycat
98-01 Co LLC EPA permit comments
Distnct STG each,
ABB furbines
Delegated & SIP
CA AES Anlelope Valley 1,000 ? ? approved by 101‘)‘:(‘)":\:IW
Distacl )
Delegaled & SIP );%;l?ﬂ;o Oelayed tue 1o section 7 ESA
CA Brythe Energy 520 O5/0512000 | sentiiens 7 approved by 520 MW tal ce 2.5 ppm SCR t hr bl ? 3-hr consyltaucn & resource
ppm @ 70-
District censtraints
0%
Delegatea & SIP Pollutant Trading - 1:1 vOC
ga | DetaEnergy Center- | ., » 10/21,1999 approved by 880 MW 1otal ce 8760 2.5 ppm SCR 1-hr 10ppm | CatOx | 3-br | for NOx {nonatainment) 4:1
Calpine and Bechtel
District 502 for PM10 (attaiminent)
Delegated & SiP
CA SemprarQXY - Eik Hills 720 ? ? approved by £80-720 Mw
tatal
Districl
OXY & Sempra Enetgy, Delegaled & SIP Pollutant Trading - NOQx for
Ca Elk Hills Fower LLC 500 01/09/1999 08/23/1999 7.5 approved by S00 MW total cC 8,780 2.5 ppm SCR: 3-nr 4 ppm Cal0x 24-nr | PMI0, PSD Permit must be
{joint venture) Drstncl 155ued by EPA
5 Esl early
[of. Elx Hills Power project 09/13/1999 | itieseteey 2001
CA Pastona Powar project 12/10/1999 | s 201 13
High Desert Power Delegated & SIP
CA gpmiw LLC‘” 700 | 01/30/1998 | mwasen]  crafl 799 approved by 700 MW lotal cc 8.760 25 ppm SCR 10 4 ppm CalOx | 24-hr
Dsingt
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G13700%4 Menateasd 204.2.1 Suficiency

Comment Responsi/Altachment G
N B AR E AP SRR o T RS E
4 of New * e B . Pof " #of | *" Turbine ~ | 5>
Stats Facillty W Comp Parmiting Status cTs | DB Model Fuel
Dl d & SIP
o elegate:
CA US Generating - La 1.048 | 07r10/1998 | seswsnsn | 127199 (EPA) 1 approvad by 4 ABB (262
Paloma Distnct Mw)
Long Beach Distnct Delegated & SIP
CA Energy Facilty 500 ? ? " approvad by 500 MW total
(ENRON) District
600 Mw
Delegaied & SIP
Calping and Bachtef - » » total, 2 @
cA Metcalf Energy 600 ' apg::; by 2 200 MW +
HRSG
Oalegated & SIP
Midway Sunset Est early
CA Cogeneration Co 500 02:22/2000 | watsssiasst 2001 apx&t:\;::l by 500 MW total 4 pprh CalOx J-hr | Trading NOx for PM @ 2 21
AFC submitted tc CEC on
2@ 530 5/7189, Monterey Bay unifiad
Dalegated & SIF
Cuke Energy - Moss MW, 2@ 15 APCO to 1ssue ATC early
A ? 5i1 - g
C Landing 1.206 ? 05:12/2000 ap;lljrlt:\:::‘ by 2 MW {1260 NG cC 25ppm SCR/DLN 1-hr 9 ppm GCP Zhr 2000, 2 x 15 MW upgrade
MW 1otal} SteamTurbine rolor when
SCR s added
Delegaled & SIP
ca | Duke E”Z'QV “Moro | eag | 110m2000 > approved by 530 MW total
i Distnct
Delegated & SIP
CA S:VLD:: ::: Beccr::;r 600 ? K approved by 600 MW total
gy Distnct
Pollutant Trading - ¥OC
Delegated & SiP
PGAE Generalng - 5 SCONCwuS reduc lor NOx inc ; Distnecl
MW
CA Olay Mesa 510 ' 6100 ap';;:‘::. by 510 total cc Zppm CR backup ptans to issue PROC in March
2060
Dslegated & SIP
CA Pasloria Power Projact 750 ? 5115/00 7 approved by T50 MW total cC 2.5 ppm XONON/SC t-hr 6 ppm Cadx Paflutant T:ading - NOx 1n hew
Distnel R Backup of PM10
y Delegated & SIP
ca |Pitsburg Distict Energyl ? 0611011959 approved by 500 MW 1otal cc 2.5 ppm SCR Lar 6 ppm CatOx |
Facility (ENRON) District
Dalegateq & SIP
CA AES South City 550 ? ? approved by 550 MW total sC/ce
Distnct
Delegaled & SIP
CA Surdaw Cogen Pariners 80 ? ? approved by 800 MW tolal [olo} 1-2 ppm SCONOX 1-he 1-2 ppm
Distnict
Delegated & SIP
CA Texaco Global - Sunnis 320 ? pending approved by 320 MW total cc 25ppm SCR 1-hr £ ppim
Cogeneration Distnct
Dalagatac & SIP EuP.IA Pideerfnn‘ - permt
CA Calpine - Sutler Power 500 01/22/1998 | ivstshle | 12/02/1999 9.0 approved by 500 MW total cC 2.5ppm SCR i-tr 4 ppm 1hr elayed due 10 applicant
Distnel changes, ciizen appeal lo
EAB
Delegated & SIP
Ca Campbali Cogen * ? i approvad by
District
Deiegated & SIP
Ogden Pacific Power - apphe. under !
ca Thiee Mountain Power 500 0110111999 caview ap;gic;:::‘by 500 MW totai ce 25 ppm SCR 1-hr 4 ppm CatOx 3-hr Sinlicant ESA problems
Delegated & SIP 2@ 2355
Ny Nevada Power Co. 475 ? ? approved by 2 each ) cc 8.760 3.5 ppm 5CR A-hr 2.6 ppm CatCn
District
168 tw SCR with
NV permit 8/91/1997 b eacl;;‘::‘bﬁa_ F ar7e0 5 ammonia - oxy cat
?
59 El Darado Energy 346 0311341997 08:21/199 5 etegated 2 2 1 NG, FO cc 4000 FO 35ppm injecson 2.6 ppm (LAER}
each duct
(LAER)
bumer
Naphta
HI Ecogen 46 12/19/1994 06/09/ 1998 42 Delegaied 2 ? 46 MW total |, LSFO.| SC/CC 15 ppm Wi, SCR 4 57 5 ppm ?
gaoline,
Hi Maui Electnc 40 B/8/94 01/06/1938 43 Celegated 2 kd 40 MW total FO SC 42 ppm Wi 2 44 ppm ?
Reglon 10]
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Q137009/4 Manatew'd 24.2.1 Sulfichencyl

3 - -.n-'l.';!‘r-:"""'\ coMR ATy gt ’.‘3‘.‘1 B ot SN [Pkt B A .-‘.:‘?.m? ,r',i.l'w'g FalndEuETCR, A if‘_u’w‘,“:_;;f’;.;' ia‘:.ll:( S e o R (_-‘\-'IA ¢
State Faallity MW Parmit Parmniting Status CTs " Fusl Mode NOx Limit Matt Time CO Limit Method
Rathdrum Projact
B Operating as peakng unit,
ot (pvsta- lomety | a0 » Minor NSR 2 ceves | ng | sc | 188 | ga5gpy DLN 0Py | acp Start-up 0101195, no munar
;‘gmd NSR BACT
Cperatng, commercial
45 ppedv wi DB, operation began Seplemnber
D e ool P:,"’;‘:‘) 270 102011988 Mor NSR 1 ee7ea | NG | ce 3000l g 4ppmavwio | DLN,SCR| 24w | 9237PY | Caton 2001, www.avista com,
o9 v} www cogentnx com, na minor
NSR BACT
| Mountain Home Fower Qperating. commercial
!.gg_m";: Station (Idaho Power 90 03/20/2001 09/14/2001 & Minor NSR 2 SW 251B124| NG cc C;I:‘:n::;d 50 np]r_npd; 28 DLN 3‘?5';"’1'::;‘ GCP operaton bagan September
Company) 2001, ne rminor NSR BACT
24-br § 1-hr /
12- 12- Perrul may be appeaied by
3725 ppmadv - 512 ppmdy - .
ID. Parrmil|  Garnet Enargy {Ida- . R month month [local crizen's group, www 1da-
027-00081 Wes! Energy} 535 06119/2000 10/19/2001 16 SIP Approved 2 SW S01F | NG.FO <C 8760 NG, B:gmdv DLN/SCR for gas, NG, .(ingmdv CatOn for gas, | west comigarnet him. stamtup
24-nr for 1-hr for 2004
al ol
North Idaho Power Permint apphcatgn undar
[o] {Cogentru} - Rathdrum 810 08/15/2001 Under review SIP Approved 3 GE 7FA NG cC 8760 2 5ppm DLN/SCR 2 ppm CatOa [
OR, Coyote Springs 1 15420
Pormil 25-|  (Portana General 250 | o1rer10a3 04/04/1994 14 SIP Approved | 1 GE7FA |NGFO| cC I ;5 e | ouniscr | 24n | ppmavgass| oce | e 0"‘"3""9{' G397 parmit
0031 Electric / Avista) gas oil evisio
OR. Coyote Sprngs 2 45115 ppmse 15120 C?"t:‘:fr:”g-m_
Permit 25-|  (Portiand Generat 280 | 01191993 041041994 1 SIP Approved | 1 GETFA [NGFOl CC srs0 | © PP DUNFSCR| 24 | ppmavgasi| GCP | B | WWWavIStacom. statup
gas /ol June 2002, 0312487 perrmul
0031 Electric # Avista) ol
FEvISHon
OR, Hermuston Generating o . tartoup July 1996
Permit 30-| Plant (US Generaung - | 474 | 0s/2711993 070711954 13 SIP Approved z GETFA | NG ce B760 45ppmav | DLN SCR| 24-hr | 15ppmay | GCP | g-n | DPERUND. start-up July 1936,
0113 PGAE Generating) Www gen pge com
OR, Rermiston Power Operating, 04/13/99 permit
Permit 30- Projacl (Calping 546 08/10/1994 08/28/1995 12 SIP Approved 4 SWS501FDZ NG cC 8760 4 5 ppmdv DLN, 5CR | 24-hr 15 ppmdy GCP B-hr | revisicn, s1art-up April 2002,
0118 dject {Calpine) www CAIpINE Com
Operating, commercial
OR, Klamath Energy operaten bagan July 2001,
Permit 18- (Pacificorp Power 484 030111996 01/27/1998 23 SIP Approved 2 SW5O1F NG cC 8760 4 5 ppmdy DLN. SCR | 24-hr 15 ppmdv GCP 8-hr www klamalhcogen com,
0003 Marketing) Pawer Magazine's Pian of the
Year
OR, Klamath Expansion 2Fratl & Oper 2
Permit 37-|  Project (PacifiCerp 100 | 04/3012001 06/2212001 2 SIP Approved 4 Whitney FT-B] NG sc 8760 26 pprav wi 2a-nr | 16ppmdv | oo | ane | VP 'a""la- “";,:’“" sxpires
0438 Power Markating {Twin Pac} months after start-up
OR, . .
Permn 05.| Clatskanie Peopie's 10 | o7r1ero0 1170172001 4 Minor NSR 1 GEMNuevo | ye | g NA NA
5011 Uity Cistnct Pone 108
OR. Port Weastward GE 7FB of
Parmit 08-]  {Poriland General 650 05:14/2001 0111672002 ] SIP Approved 2 SW 5015 NG cc 8760 25 pprmdy OLN.SCR 8-hr 4 9 ppmdy CatOx 8-hr
0008 Electric)
OR. Umalilta Generalin
Parmut 30- I(PG& E) 9 580 041172001 01186/2002 9 SIP Approved 2 GE 7F8 NG (oo 8760 25 pprmdy DLN.SCR 3he 6.0 ppmdv CatOx 24-hr
Q007
Westward Energy
(serving Goldendale )
OR Auminum @ The 540 Q916712001 Under review SIP Approved 2 SW vBd 342 NG cC 8760 DLNSCR
Datles)
Gnzzly Powar ,
OR 880 12/03/2001 Under review SIP Appraved 4 GE TFA NG cC 8760 25 ppmdv DUNSCR | 24-hr 4.0 ppmdy CatOx 8-hr
(Cogeninx)
Application
OR WANAFA, (Wilhams) 1,200 expected EPA {inbal land) 4 NG cC 8760
sumar 2002
W;“ Ps,f“ ""S”D'Tn“‘f"é'n‘:'“g;' 187 121911975 EPA 2 GE?E |NGFO| cC 8760 NSPS GG wi GCP Operating
|_x60-0 2ound Energy
WA oD F"’;:L"'::’E":e‘r;“}“' 09/25/1580 EPA 2 GE?E |NGFO| CC 8760 NSPS GG wi oop Operatng
oliteg F’“"““‘;r‘\:m‘sm‘“" 228 0812311862 EPA 2 swwrowD [NGFo| oo | sren | msPs oG wi ocP Operaung
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01376084 Manataa/d 214 2.1 Sutficency!
Commant Responser/Arachment G s

w507
¥ of Naw | Agplication | PP | Finai permit [Time to Finsl 1" ot |-“#of | Turbine Tt L conwel | Avg | - | contrat | Avg. ’ S
£ Facill Parml ] Fi ]
tate acility MW Date %‘;‘: insusd Permit fingStatd) cra | D | Moda usl | Mode | Haur NOXLImit | Method | Time | SOHM | yothos | Time Commants
Instiai NOC]
.3
SCAPCA NOC #1092 Cr)‘per:.lm!?d Ci’:g; "315;1126:2'1-
inhial NOC - Imtiat NOC - 5 Praua Order #95| NOC #1092 NG- NG - 4577 e o e s 106E
Northeast Combustion 111311978, 112011678, Wit 12500, [ 75 44 IsMMAD, oMM, FO o ot i the
wa, Turbine {Avista - 6 NOC #1065 - NOC #1065 - 7 Minor NSR 2 FTdC&’; NGIFO sc NOC | FO-21.3 11000 DLN 5,93 /1000 Catd DLNCO contr ; 'Ingm 1o
SCAPCA | formerty Washington 119:01, NOC| 42481, NOC [BACT} 1o #1065 - | gal SCAPCA gat, scapcal ikt
Waler Powar) ¥1082 - #1092 - p(nwm pat) none, Order #95-12 Ordur #5512 e”z;‘;":”::z F:O 'em'fe e °
1125102 pending NOC (VEL} - 85 Loniyr [VEL) - 24 @ 1ok P
units mgre hours per year and
#1092 - ng toniyt mait MInelc Mnor.
(4000}, remain a synir Wor.
FO {120}
WA, Neortheasl Combustion Pratt &
SCAPCA Turbine (Avista - Minar NSR .
Order 95- | larmery Washington 68 {BACT) 2 o whiney |NG; FO s¢ Operating
FT4C-3F
12 Water Power)
WA,
NWAPA, March Pont 120 10¢26/1590 Minor NSR 2 3 | GEFrame 6 ce 8760 WISCR Gep Operating
Cogeneration {BACT)
475 & 476
Qperatung,
NWAPA | Sumas Cogeneralion Minor NSR hitp ffwww.calpine comfenerg
R N
Order 304]  (Calpine & NESCO) 120 0s725nsen (BACT) ' s ce 8760 6 ppmay & ppmdy y_assets_d/calpine_4_2_3 as
pPptant=8
PSSO 91- Encogen Northwest Jaont Is5uance’ 3 T/17 ppmae gas
a7 Limited Parinecsmp 123 073111391 EPA & Ecology ) 0 GE Frame 6 |NG: FO| cc #5760 ol SCR 24.nr 10 ppmdy GCP 1-hr Cperaung
Operating, www, tenaska com,
» U1H00 permit revision
IssUaANGe: 011 :
WA.PSDI 1 naska Fernaale 248 05/29/1992 Jownt lssuance: [, 2 GE7EA |NGFO| cC grep | 0012 PPMI b ser | 2ane | 2000pmev| 6P | i | perme revsion needed o
91-04 EPA & Ecology gas /ol
allew instaltaten of fogger to
ncrease output 20 MW
WA 40,90

SWOAA Raver Road {Clark 248 07/06/1995 10625/1955 3 Minor NSR 1 o GE 7FA NG cc 87601120 34780 ppmdy DLN, SCR ppmdv | 6 0 ppmdy CatOn Thr Operating,

95-180G0 County PUD} {BACT) FO gas ol - 24-hr gas /ol | gas croit www Clarkpubheutilbes com
annual
8760
NW AP A Q4711701 witn ’ {changed ‘ .
Grdler FE"?::FS:;”UER:"|'|"2':)9 35 | 02262001 |memme|  revision M;;C:C"fr?R 7 SD"NGTDQL'“‘S NG 8¢ 16 2880 25 ppmvd DLN 2a-0r | 30 ppmdy 2d-hr ?p;':‘e"n":”":g e
762a ° L 0222102 haur pes urbines fot presently in use .
twrbinej

BP Crerry Pont Solar Tawrus ouorlr:eret:::rner;: Olgel'i:lmldin

wa, PSD | Rebinery (previously 73| 0216/2001 Delegated 14 ] NG sC 8760 25 pumvd DLN 24-n | 50 ppmav 2a.he G SNBTGY EAE but no
Arco) 60 use presently, no final permst

yelissued

Solar Mars L

NWAPA [ Georgia-Paciic West 20 | oaneoot 0543412001 Minor NSR 2 100 & Solar | NG sC 8760 5 pprve SCR i | Tppmev | CatOx | ane |OREraled dunng energy cosis:

Order 770 {ussue plant} {BACT) Mars S0 lurbines not presently in use
35135
PSCAA Everett Delta Minor N8R . NG - 35(35 ppmdy Censtructing, stanup Dctober
¢l . A NI . a N B
NOC 7016 Genzrauon (FPAL) 248 10030/ 1957 {BACT) 1 GE TF. Fo cC 8760 gas f o DLNISCR 8.hp ppmuﬂvﬂgasr CatOn 8-hr 2002
Canstructing,

WA, wiww lenaska com, start-up
PSCAA (f,;‘:‘;f’(’:“:j;";‘;:"” 248 03/25/2000 M‘gﬂAfCNTS)R 1 0 GE7FA |NGIFO|  cC gre0 | 0 ’;: :’;‘l"d“ DLN,SER | B m{i “?I'U CatO« | &hr | May 2002 formerly BPA's
NOC 7958 1ergy) t 9 Pomdy Tenaska I, mnor NSR BACT

apples ]
Wa,
X 3 . ! }
SWCAA Mint Farm Ganeration 419 1200472001 Minar NSR , 0 GE 7Fa NG cc 8760 dppmdvs 25 DLN. SCR 1-hri £ 0 ppmdyi CatGx 1-hr ¢ | Construction began Gctober
04-234% {Mirant} {BACT) ppmdv annual | 2 0 ppmgv annual 2001
GE Frame
Longview Energy Minor NSR TFA, SwW 3.0 ppmdw 2.5 1-hrs | 60 ppmav/ 1-hr f
WA, SwW 1 ' ' . 5 N
- SWe Cevelopment (Enron) 248 {BACT) sgéFFr:-rEz) Ne ce &rs0 ppmdy DLN. SCR annual 2 0 ppmdv CatOx annual Not yat constructing
BFA
WA,

Ecology Conslrucung, mimar NSR
Order No. G::“?“f‘:gﬁf':’gy 249 022301 M;’E‘!‘: CNTS)R 1 1 GE7FA | NG ce 8760 Zppmav | DLN.SCR| 3nr | 2ppmov | CatOx | t.nr | BACT applies, startup July
01AQCR- oject (Calpine} 2002

2037
EF;VE.::IIQS Chehalis Power 520 0171672000 041712001 15 Joint Issuance: 2 o GE TFA  ING FOl cc 87607720 3.0/ 14 0 ppmdv OLNISCR 1t ?—n?*)! 8o /| cao 1h Consiructing, startup
02 {Tractebel) EPA & EFSEC ' FO gas s odl R e ;"gas * e November 1, 2009
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013760544 Mensina/d 244 2.1 Sucieny’

ALt .t
307
- T CFT ATy e B ey ERTYT T — ; P, T
Hame | vy Final Pecmit | Time 1o Finad o * 7% W71 e B B KR i o [ravgfpremsmzs
delity Iasusd Permit | Permiting Status Model NOx Umtt Time Coem
QOperating, siartup
WA, Minor NSR GE TM2500 August/Septembar 2001,
PSCAA Pierce Powar 160 07/0342001 7 4] {mobile NG SC 8160 & ppmdy DLN, SCR | 24-hr 10 ppmdv LatOx 1-he
NOC 8473 [BACT) LM2500 minor NSR BACT apples.
) petmil expres April 2003
WA,
Ecology .
Qrder No,| CWfa Energy Project | o 09111/2001 o oR s | o |cewmsooe| ne [ sc 8760 aspomav | oLwscR | 3w | 1076 pemav] caon | P! ] Mo NSR BACT applies
1AQIS- {GNA Energy) {BACT) annual
3151
WA, Finley Combushon Minar NSR Wh:r"ae“ gTB-
8CAA No | Turbine Project (Benlon 27 10/26/2001 1 0 ¥ NG sC Br60 5 0 ppmav WUSCR Inst 1 ppmdy CalQx Inst | Operating, mingr NSR BACT
(BACT) 1 {Powaer
2001-0013 Counly PUD) P
ac)
WA, Startup summer 2002 as 170
PSCAA Ta""mfc'i'l‘ﬁl'i‘; Cemter|  92p M’[';‘:C“:.E;R 1 GE7FA | NG | cC 8760 MW SC. convened to CC
NOC P summaer 2003
WA
. Salsop {Duke Enargy & Joinl issuance: Conslructing, startup
EF;E-E:N Energy Northwesl) 650 0412372001 1170242004 6 EPA & EFSEC 2 2 GE 7FA NG cc §780 2.5 ppmdv DLN/SCR 1-hr 2.0 ppmadv CatOx 4-hr November 1, 2002
WA, Siemens b-ne
BCAA Plymouth Generaling Minor NSR P 20 ppmva 2 ppmav and and @
(NOC No Facity 307 04/24/2001 undar review (BACT) 1 ? Westinghous| NG cC 6760 {proposed) DLN/SCR 3t 10 pprmdy CatOx partial
& Model S0F;
TBC) ioad
WA, P3D-
' TransAlta Centrala
0101 & Delegated, Minor 30 ppmdvt 1-hrz 8§ Constructing. mincr NSR
. 4 o
SWCAA Generazon - Big 268 0342612001 0212212002 9 NSR (BACT) 4 GE LM600O | NG cc 8760 30 ppmdy OLNISCR 3-hr 1.8 ppmdy CalQx hr BACT. startup July 2002
Hanalord Project
01-2350
Puget Sound Energy - 2-Prat Constructing via enforcement
WA, PSD F 10 10/23/2001 under review Deiegaled 2 Whithey FTA| NG sC SCR CatOx
redonia . bndge
(Twin Pack)
Review
Lemporanly .
Startbuck {NY Power Joint {ssuance
WA Eny 1.200 08/3012001 suspended at EPA & EFSEC 4 4 NG cC 8150 DLNISCR CatOx
requast of
apphcant
Satsop Phase 2 (Duke
WA Energy & Energy 850 | 111192001 Under review Jontlssuancs. |, 2 GE7FA | NG cc 8750 DLN/SCR Caton On-ina expected November
EPA & EFSEC 1. 2003
Nonhwest)
Sumas Energy 2 . Joint Issuance,
WA (NESCO) 660 16/01/2001 Under review EPA & EFSEC 2 SW501F NG cC B760 2 0 ppmav CLNISCR 3-tw 2 0 ppmdv Caiox
Review
temporanly
Mercer Ranch Joint Issuance:
Y¥A {Cogentrix) BOO suspended at EPA & EFSEC NG cC B760
regues! of
apphcant
Wallula Powaer (Newport Joini Issuance
WA Northwast Generation) 1,300 09/10/2001 Undet review EPA & EFSEC 4 4 NG ceC are0 DLNW/SCR CatOx
Natlonal
Totals = 38 340,809 1648 | 407
If completeness date not given, then apphcaton date used in “Tume to Final Permit™ calculation.
" Excapt for power ptants Abbreviations;
GE = Gonaeral Elsctnc NG = NatL. Gas SC = Simptle Cycla DLN = Dry-Low NOx CatOx = Catatytic Oxsdation
SW = Seimans Waslinghouse FQ = Fuel Gil CC = Combinad Cycie Wi = Water Injsction GCP = Good Combustion Practces

www.apa. goviregiond/air/parmita

©B = Duct Burner

SCR = Selectiva Calalyuc Radution
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0137609/4 Manateerd 2/4,2.] Sufficiency/Comment Responses/

Table B-3. Capital Cost for Selective Catalytic Reduction and SCONOx™ for the GE Frame TFA Combined Cycle Combustion Turbine

(3.5 ppmvd corrected for gas firing)

Cost Component

Costs for SCR

Costs for SCONOx™

Basis of Cost Component

Dirgct Capital Costs
Peltution Control Equiptnent
Amemnonia Storage Tank

Flue Gas Ductwork
Instrumentation

Taxes

Freight

Total Drrect Capital Costs (TDCC)

Direct Installation 1
Foundation and supports
Handling & Erection
Electrical

Piping

Insulation for ductwork
Painting

Site Preparation
Buildings

Total Direct Installation Costs (TDIC)

Total Capital Costs (TCC)

Indirgct Costs

Engineering

PSM/RMP Plan

Construction and Field Expense
Contractor Fees

Start-up

Performance Tests

Contingencies

Total Indirect Capital Cast (TInCC)

Total Direct, Indirect and Capital
Costs (TDICC)

$1,040,044
$124,484
$44,505
$50,000
$62,403
$52,002

$1,373,438

$109,875
$192,281
£54,938
$27,466
$13,734
313,734
$5,000
$15,000

5432,031

$1,8G5,470

$137,344
£50,000
$68,672
§137,344
£27.469
$13,734
541,203
$475,766

$2,281,236

$14,750,000
$0

$69,725
$50,000
$885,000
§737,500

$16,492,225

1,319,378
2,308912
659,689
329,845
164,922
164,922
$5,000
$15,000

$4,967,668

$21,459,893

£1,649,223
$0

$824,611
$1,649,223
£329,845
£164,922
$494,767
$5,112,590

Vendor Estimates
$35 per 1,000 lb mass fiow devejoped from vendor quotes
Vatavauk,1990
Additional NO, Monitor and Systern
6% of SCR Associated Equipment and Catalyst
3% of SCR Associated Equipment

8% of TBCC and RCC;0AQPS Cost Control Manual
14% of TDCC and RCC;0AQPS Cost Contro! Manual
4% of TDCC and RCC;0AQPS Cost Contro! Manual
2% of TDCC and RCC;0AQPS Cost Control Manual
1% of TDCC and RCC;0AQPS Cost Control Manual
1% of TDCC and RCC;0AQPS Cost Control Manual
Engineering Estimate
Engineering Estimate

Sum of TDCC, TDIC and RCC

10% of Total DirectCapital Costs; OAQPS Cost Contro! Manual
Engineering Estimate
5% of TDCC; OAQPS Cost Control Manual
10% of TDCC; OAQPS Cost Control Manual
2% of TDCC; OAQPS Cost Control Manual
1% of TDCC; OAQPS Cost Control Manual
3% of TDCC; QAQPS Cost Control Manual

$26,572,482 Sum of TCC and TInCC

Sources: Engelhard 2000. ABB Alstom 2000, EPA 1990, 1992 and 1996 {OAQPS Cost Control Manual), Golder 2000. Vatavuk 1990 (Estirnating Costs of Air Pollution Control),

Auachrent H.x1s/SCR § tab B-3,4,6 (3.5ppmvd)
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0137605/4 Manatee/4.2/4.2,1 Sufficiency/Comment Responses/

Table B-3a. Capital Cost for Selective Catalytic Reduction and SCONOX™™ for the GE Frame 7FA Combined Cycle Combustion Turbine

{2.5 ppmvd corrected for gas firing)

Cost Component

Costs for SCR

Costs for SCONOx™

Basis of Cost Component

Direct Capital Costg

Pallution Control Equipment
Ammonia Storage Tank
Flue Gas Ductwork
Instrumentation

Taxes
Freight
Tctal Direct Capital Costs (TDCC)
irect [pstaljati ts

Foundation and supports
Handling & Erection
Electrical

Piping

Ingulation for ductwork
Painting

Site Preparation
Buildings

Total Direct Installation Costs (TDIC)

Total Capital Costs (TCC)

Indirect Costs

Engineering

PSM/RMP Plan

Construction and Ficld Expense
Contractor Fees

Start-up

Performance Tests

Contingencres

Total Indirect Capital Cost (TInCC)

Total Direct, Indirect and Capital
Costs (TDICC)

31,391,170
$124,484
$44,505
$50,000
583,470
$69,558

31,763,188

$141,05%
$246,846
£70,528
$35,264
$17,632
$17,632
35,000
$15,000

$548,956

$2,312,144

$176,319
$30,000
$88,159
$176,319
$35,264
317,632
$52,896
$596,588

$2,908,732

$14,750,000
s0

569,725
$50,000
$885,000
$737,500

$16,492,225

1,319,378
2,308.912
659,689
329,845
164,922
164,922
$5,000
$15,000

$4,967,668

Vendor Estimates
$35 per 1,000 Ib mass flow developed from vendor quotes
Vatavauk,1990
Additional NO, Monitor and System
6% of SCR Associated Equipment and Catalyst
5% of SCR Associated Equipment

8% of TDCC and RCC;0AQPS Cost Control Manual
14% of TDCC and RCC;0AQPS Cost Control Manual
4% of TDCC and RCC;0AQPS Cost Control Manual
2% of TDCC and RCC,QAQPS Cost Control Manual
1% of TDCC and RCC;QAQPS Cost Control Manual
1% of TDCC and RCC;Q0AQPS Cost Control Manua!
Engineering Estimate
Engineering Estimate

$21,459,893 Sum of TDCC, TDIC and RCC

$1,649.223
30
$824,611
$1,649,223
£129,845
$164,922
$494,767
$5,112,590

10% of Total DirectCapital Costs; OAQPS Cost Control Manual
Engineering Estimate
3% of TDCC; OAQPS Cost Control Manual
10% of TDCC; QAQPS Cost Control Manual
2% of TDCC; OAQPS Cost Control Manual
1% of TDCC; OAQPS Cost Control Manual
3% of TDCC; OAQPS Cost Control Manuai

$26,572,482 Sum of TCC and TInCC

Sources: Engelhard 2000. ABB Alstom 2000. EPA 1990, 1992 and 1996 (OAQPS Cost Control Manual). Golder 2000. Vatavuk 1990 (Estimating Costs of Air Pollution Control).

Attachment H.xls/SCR TabB3a 4a 6a(2.5 ppmvd}
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0137609/4 Manatee/d.2/4.2.1 Sufficiency/Cormment Responses/
Attachment H.xls/SCR TabB3b 4b (2.Gppmvd)
5122102

Table B-3b. Capital Cost for Selective Catalytic Reduction and SCONOx™ for the GE Frame TFA Combined Cycle Combustion Turbine
(2.0 ppmvd corrected for gas firing)

Cost Compenent Costs for SCR Basis of Cost Component

Direct Capital Costs

Pollution Control Equipment $1,553,048 Vendor Estimates
Ammonia Storage Tank $124,484 $35 per 1,000 Ib mass flow developed from vendor quotes
Flue Gas Ductwork $44,505 Vatavauk, 1590
Instrementation $50,000 Additional NO, Monitor and System
Taxes $93,183 6% of SCR Associated Equipment and Catalyst
Freight £77.652 3% of SCR Associated Equipment
Total Direct Capital Costs (TDCC) $1,942,872

Direct Installation Costs

Foundation and supports $155,430 8% of TDCC and RCC;0AQPS Cost Control Manual
Handling & Erection §£272,002 14% of TDCC and RCC;QAQPS Cost Control Manual
Electrical £71.715 4% of TDCC and RCC;0AQPS Cost Control Manual
Piping £38,857 ’ 2% of TDCC and RCC:0AQPS Cost Control Manual
[nsulation for ductwork £19,429 1% of TDCC and RCC;OAQPS Cost Control Manual
Painting 319,429 1% of TDCC and RCC;0AQPS Cost Control Manyal
Site Preparation £5,000 Engineering Estimate
Buildings $15,000 Engineering Estimate
Total Direct Installation Costs {TDIC) $602,862
Total Capital Cests {TCC) $2,545,734 Sum of TDCC, TDIC and RCC

Indirect Costs

Engineering $i94,287 10% of Total DirectCapital Costs; QAQPS Cost Control Manual
PSM/RMP Plan £50,000 Engineering Estimate
Construction and Field Expense $97,144 5% of TDCC; OAQPS Cost Control Manual
Contractor Fees $194,287 10% of TDCC, OAQPS Cost Contrel Manual
Start-up $38,857 2% of TDCC; OAQPS Cost Centrol Manual
Performance Tests £19,429 1% of TDCC; OAQPS Cost Coatrol Manual
Contingencies $58,286 3% of TDCC; OAQPS Cost Control Manual
Total indirect Capital Cost (TInCC) $652,290
Total Direct, Indirect and Capital $£3,198,024 Sum of TCC and TInCC
Costs {TDICC}

Sources: Engelhard 2000. ABB Alstom 2000. EPA 199G, 1992 and 1996 (QAQPS Cost Control Manual). Golder 2000. Vatavuk 1990 (Estimating Costs of Air Pollution Control}.
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Table B-4. Annualized Cost for Selective Catalyzic Reduction and SCONOx™ for the GE Frame 7FA in Combined Cycle Operation

(3.5 ppmvd corrected for gas firing)

Cost Component Costs for SCR Costs for SCONOx™  Basis of Cost Component
irgct Annual Costs
Operating Personnel $18,720 $37,440 24 hours/week at $15/hr for SCR; SCONOx 2 times SCR costs
Supervision £2,808 35,616 15% of Operating Personnel;OAQPS Cost Control Manual
Ammonia £96,501 $0 $300 per ton for Aqueous NH,
PSM/RMP Update $15,000 $0 Engineering Estimate
Inventory Cost $21,867 $32,800 Capital Recovery {10.98%) for 1/3 catalyst for SCR; SCONOx 1.5 times SCR
Catalyst Cost £199,151 £268,726 3 years catalyst life; Based on Vendor Budget Estimate
Contingency $10,621 $11,237 3% of Direct Annual Costs
Total Direct Annual Costs (TDAC) $364,668 $385,819
Energy Costs
Electrical $28,032 §70,080 80kW/h for SCR @ $0.04/kWh times Capacity Factor;, 200 kW for SCONOx
MW Loss and Heat Rate Penalty $321,312 $642,625 0.3% output for SCR; 0.6% for SCONOx; EPA, 1993
Steam Costs for SCONOx 50 $690,567 17,795 Ib/hr 600 °F, 85 psig, steam {1,329 Buwlb steam); 90% boiler eff.; $3/mmBtu
Natural Gas for SCONOx 50 $48,737 80 Ib/hr; 0.044 Ib/scf; 1,020 Bru/sef; $3/mmBtu
Total Energy Costs (TEC) $349.344 $1,452,00%
ire a ts
Overhead 70,818 25,834 60% of Operating/Supervision Labor and Ammonia
Property Taxes 22,812 265,725 1% of Total Capital Costs
Insurance 22,812 265,725 1% of Total Capital Costs
Annualized Total Direct Capital 250,480 2917,65% 10.98% Capital Recovery Factor of 7% over 15 years times sum of TDICC
Total Indirect Annual Costs (TIAC) $366,922 $3,474,942
Total Annualized Costs $1,080,934 $5,312,771 Sum of TDAC, TEC and TIAC
Incremental Cost Effectiveness (9 to 3.5) $4,879 $23,979 per incremental ton of NO, Removed
221.56 221.56 tons NOX removed /year; 3.5 ppmvd corrected to 15% axygen

Source: Golder 2000. EPA 1993 (Altemative Control Techniques Document--NOx Emissions from Stationary Gas Turbines, Page 6-20)
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Table B-4n. Annualized Cost for Selective Catalytic Reduction and SCONOx™ for the GE Frame 7FA in Combined Cycle Operation

(2.5 ppmvd corrected for gas firing)

Cost Component Caosts for SCR Costs for SCONOx™  Basis of Cost Component
Direct Annual Costs
Operating Personnel $18,720 $37,440 24 hours/week at $15/hr for SCR; SCONOx 2 times SCR costs
Supervision $2,808 $5,616 15% of Operating Personnel;,OAQPS Cost Contrel Manual
Ammonia $110,781 $0 3300 per ton for Aqueous NH,
PSM/RMP Update $15,000 $0 Engineering Estimate
Inventary Cost $30,162 $45,243 Capital Recovery (10.98%) for 1/3 catalyst for SCR; SCONOx 1.5 times SCR
Catalyst Cost £274,702 $412,053 3 vears catalyst life; Based on Vendor Budget Estimate
Contingency $13,565 $£15.011 3% of Direct Annual Costs

Total Direct Annual Costs (TDAC) £465,739 $515,363
Energy Costs
Electrical $28,032 $70,080 80kWrh for SCR @ $0.04/kWh times Capacity Factor; 200 kW for SCONOx
MW Loss and Heat Rate Penalty $372,722 $648.213 0.35% output for SCR; 0.6% for SCONOx: EPA, 1993
Steam Costs for SCONCOx 50 £690,567 17,795 ib/hr 600 °F, 85 psig, steam (1,329 Btu/lb steam); 90% boiler eff: $3/mmBiu
Natural Gas for SCONOx 30 548,737 B0 lb/hy; 0.044 Ib/scf 1,020 Btu/scf: $3/mmBiu

Total Energy Costs (TEC} 5400,754 §1,457,597

Indirect Annual Costs
Overhead 79,386 25,834 &0% of Operating/Supervision Labor and Ammonia
Property Taxes 26,087 265,725 | 1%% of Total Capital Costs
Insurance 29,087 265,725 1% of Total Capital Costs
Annualized Total Direct Capital 319,379 2,917,659 10.98% Capital Recovery Factor of 7% over 15 years times sum of TDICC

Total Indirect Annual Costs (TIAC) $456,939 $3,474,942

Total Annualized Costs 51,323,432 £5,447,902 Sum of TDAC, TEC and TIAC
Incremental Cost Effectiveness (3.5 t02.5) £7,397 $4,122 per incremental ton of NG, Removed
254.34 254.34 tons NOx removed /year; 2.5 ppmvd corrected to 15% oxvgen

Source: Golder 2000. EPA 1993 (Alternative Control Techniques Document--NOx Emissions from Stationary Gas Turbines, Page 6-20)
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Table B4b. Annualized Cost for Selective Catalytic Reduction and SCONOx™ for the GE Frame 7FA in Combined Cysle Operation

(2.0 ppmvd corrected for gas firing)

Cost Component Costs for SCR Basis of Cost Component
Direct Annual Costs
Operating Personnel £31,200 40 hours/week at §15/hr for SCRs
Supervision $4.680 15% of Operating Personnel; GAQPS Cost Control Manual
Ammonia 8117,621 £300 per ton for Aqueous NH,
PSM/RMP Update $15,000 Engineering Estimate
Inventory Cost 335,408 Capital Recovery (10.98%) for 1/3 catalyst for SCR
Catalyst Cost $£358911 3 years catalyst life; Based on Vendor Budge! Estimate
Contingency $17,014 3% of Direct Annual Costs

Total Direct Annual Costs (TDAC) $584,135

n st
Electrical $28,032 80kW+h for SCR @ $0.04/kWh times Capacity Factor
MW Loss and Heat Rate Penalty $401,641 0.375% owtput for SCR
Steam Costs for SCONOx $0 17,755 lb/hr 600 °F, 85 psig, steam (1,329 Brw/lb steam); $0% boiler eff; $3/mmBtu
Matural Gas for SCONDx 30 80 Ib/hr; 0,044 Ib/sef; 1,020 Brwsef) $3/mmBru
Towl Energy Costs {TEC) $429,673

Indirect Annual Costs
Overhead 92,281 60% of Operating/Supervision Labor and Ammonia
Property Taxes 31,980 1% of Total Capital Costs
[nsurance 31,980 1% of Tatal Capital Costs
Annualized Total Direct Capital 351,143 10.98% Capital Recovery Factor of 7% over 15 years imes sum of TDICC

Totai Indirect Annual Costs (TIAC) $507.384

Total Annualized Costs $1,521,191 Sum of TDAC, TEC and TIAC
Incremental Cost Effectiveness (2.5 to 2.0) $£12,064 per incremental ton of NO, Removed
270.74 tons NOx removed /vear; 2.0 ppmvd cotrected to 15% oxygen

Source: Galder 2000. EPA 1993 (Alternative Control Techniques Document--NOx Emissions from Stationary Gas Turbines, Page 6-20)
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5/22/02

Table B-5. Comparison of Alternative BACT Control Technologies for NOx on One CT/HRSG

Alternative BACT Control Technologies
DLN Onty DLN with SCR DLN with SCONOx™
(3.5 ppmvd corrected) (3.5 ppmvd corrected)

Technical Assessment Feasible Available, Feasible and Dernonstrated  Not Demonstrated

Economic Impact *

Capital Costs included 82,281,236 $26,572,482
Annualized Costs inctuded $1,080,934 $5.312,771
Cost Effectiveness (per ton of Nox removed)

Total NA $4,879 £23,97%

Environmental Impact b
Total NOx (TPY) 336 114.7 114.7
NOx Reduction (TPY) NA 2222 =222
Ammonia Emissions (TPY) 0 112 0
PM Emissions (TPY) 0 9.8 0
Secondary Emissions (TPY) 0 6.2 41.3
Net Emission Reduction (TPY) NA -94 -180
Addition Greenhouse Gas (as CQO2; tons/year) 0 3,414 22,908
Energy Impacts ©
Energy Use (kWh/yr) - Total 0 5,232,523 35,108,528
Energy Use (kWh/yr} - Back Pressure 0 4,531,723 9,063,446
Energy Use (kWh/yr) - Other 0 700,800 26,045,082
Energy Use (Equivalent Residential Customers/year) 0 436 2,926
Energy Use (mmBtu/yr) at 10,000 BtwkWh 0 53,900 361,652
Energy Use (mmeffyr) at 1,000 Beu/cf for natural gas 0 54 362
0 0.35% 2.32%

Energy Use (percent of combustion turbine output)

* See Tables B-3, B-4, and B-5 for detailed development of capital costs (including recurring costs) and annualized costs,

® See emission data presented in Table B-7.

° Energy impacts are estimated due to the lost energy from heat rate penalty and electrical usage for the SCR operation at 8,760 hours per year,
Lost energy for SCR is based on 0.3 percent of 166 MW. SCR electrical usage is based on 0.080 MWh per SCR system. Lost Energy
for SCONOx™ includes 0.6 percent of trbine output and steam usage. SCONOX™ electrical usage based on 0.2 MW/hr per system.



0137609/4 Manatee/4.2/4.2.1 Sufficiency/Comment Responses/
Arachment H.xIs/SCR § 1ab B-3,4,6 (3.5ppmvd)

Table B-6. Maximum Potentia] Incremental Emissions (TPY) with Selective Catalytic Reduction (SCR) and SCONOx™

5722102

Incremental Emissions (tons/year) of SCR

Incremental Emissions (tons/year) of SCONOx™

Pollutants Primary Secondary Total Primary Secondary Total
Particulate 9.78 0.20 9.97 1.31 1.31
Sulfur Dioxide 0.07 0.07 0.49 0.49
Nitrogen Oxides -221.56 3.59 -217.96 -221.56 24.11 -197.45
Carbon Monoxide 2.16 2.16 14.47 14.47
Volatile Organic Compounds 0.14 0.14 0.95 0.95
Ammonia 111.82
Total: -99.96 6.16 -93.80 -221.56 41,32 -180.23

Carbon Dioxide (all energy requirements) 3,413.67 3,413.67 22,904.63 22,904.63
Basis: SCR SCONQx™ sCoNOx™
Lost Energy (mmBru/year) 53,900 361,652 total 245,607 steam and natural gas only
Secondary Emissions {Ib/mmBtu): Assumes natural gas firing in NOx controlled steam unit.

Particulate 0.0072

Sulfur Dioxide 0.0027

Nitrogen Oxides w/LNB 0.1333

Carbon Menoxide 0.0800

Volatile Organic Compounds 0.0052

{Note: Seconary emissions of criteria poliutants for SCONOx based on the total lost energy minus steam and natural gas since emissions of these

pollutants will be controlled in the proposed unit. Emissions of CO, will result for all uses.)
Reference: Table 1.4-1 and 1.4-2, AP-42, Version 2/98



0137609/4 Manatee/4 2/4.2.1 Sufficiency/Comment Responses/
Attachment H.xIs/SCR TabB3a 4a 6a(2.5 ppmvd)

5/22/02
Table B-6a. Maximum Potential Incremental Emissions (TPY) with Setective Catalytic Reduction (SCR) and SCONOx™
(2.5 ppm)
Incremental Emissions (tons/year) of SCR Incremental Emissions (tons/year) of SCONOx™
Pollutants Primary Secondary Total Primary Secondary Total
Particulate 9.78 0.22 10.00 1.31 1.31
Sulfur Dioxide 0.08 0.08 0.49 .49
Nitrogen Oxides -254.34 4.09 -250.25 -254.34 24.16 -230.18
Carbon Moroxide 2.45 245 14.50 14.50
Volatite Organic Compounds 0.16 0.16 0.95 0.95
Ammonia 111.82
Total: -132.75 7.01 -125.73 -254.34 41.42 -212.93

Carbon Dioxide (all energy requirements) 3,886.71 3,886.71 22,956.05 22,956.05
Basis: SCR SCONOx™ SCONOx™
Lost Energy (mmBtu/year) 61,369 362,464 total 245,607 steam and natural gas only
Secondary Emissions (lb/mmBru): Assumes natural gas firing in NOx controtled steam unit.

Particulate 0.0072

Sulfur Dioxide 0.0027

Nitrogen Oxides w/LNB 0.1333

Carbon Monoxide 0.0800

Yolatile Organic Compounds 0.0052

(Note: Seconary emissions of criteria pollutants for SCONOx based on the total lost energy minus steam and natural gas since emissions of these

pollutants will be controlled in the proposed unit. Emissions of CO, will result for all uses.)
Reference: Table 1.4-1 and 1.4-2, AP-42, Version 2/98



Table B-6b. Maximum Potential Incremental Emissions {TPY) with Selective Catalytic Reduction (SCR)

0137609/4 Manatee/4.2/4.2.1 Sufficiency/Comment Responses/
Attachment H.x|s/SCR TabB3b 4b (2.0ppmvd}
5/22/02

(2.0 ppm)
Incremental Emissions (tons/year) of SCR
Pollutants Primary Secondary Total
Particulate 9.78 0.24 10.02
Sulfur Dioxide 0.09 0.09
Nitrogen Oxides -270.74 4.37 -266.36
Carbon Monoxide 2.62 2.62
Volatile Organic Compounds 0.17 0.17
Ammonia 111.82
Total: -149.14 7.49 -141.65

Carbon Dioxide (all energy requirements) 4,152.79 4,152.79
Basis:
Lost Energy (mmBtu/year) 65,570
Secondary Emissions (Ib/mmBtu): Assumes natural gas firing in NOx controiled stearn unit.

Particulate 0.0072

Sulfur Dioxide 0.0027

Nitrogen Oxides w/LNB (.1333

Carbon Monoxide 0.0800

Volatile Organic Compounds 0.0052

(Note: Seconary emissions of criteria pollutants for SCONOx based on the total lost energy minus steam and natural gas since emissions of these

pollutants will be controlled m the proposed unit. Emissions of CO, will result for all uses.)

Reference: Table 1.4-1 and 1.4-2, AP-42, Version 2/98



Table B-8. Direct and Indirect Capital Costs for CO Catalyst, GE Frame 7FA in Combined Cycle Combustion Turbine

01376094 Manatee/d.2/4.2.1 SufficiencwComment Responses/
Arttachment H.xIs/CO Costs tab B-8,9
5/22/02

Cost Component Costs Basis of Cost Component

Direct Capital Costs

CO Associated Equipment $758,000 Vendor Quote

Flue Gas Ductwork $44,505 Vatavauk, 1990

Instrumentation $75,800 10% of SCR Associated Equipment

Sales Tax $45,480 6% of SCR Associated Equipment/Catalyst
Freight 837,900 5% of SCR Associated Equipment/Catalyst

Total Direct Capital Costs {TDCC) $961,685

Direct Installation Costs

Foundation and supports 576,935 8% of TDCC and RCC;0AQPS Cost Control Manual
Handling & Erection $134.636 14% of TDCC and RCC;0AQPS Cost Control Manual
Electrical $38,467 4% of TDCC and RCC;0AQPS Cost Control Manual
Piping $19,234 2% of TDCC and RCC;CAQPS Cost Control Manual
Insulation for ductwork $9,617 1% of TDCC and RCC;0AQPS Cost Control Manual
Painting $9.617 1% of TDCC and RCC,;QAQPS Cost Control Manual
Site Preparation $5,600 Engineering Estimate

Buildings S0

Total Direct Installation Costs (TDIC) $293,506

Total Capital Costs  $1,255,191 Sum of TDCC, TDIC and RCC

Indirect Costs

Engineering 5125519 10% of Total Capital Costs; OAQPS Cost Control Manual
Construction and Field Expense £62,760 5% of Total Capital Costs; OAQPS Cost Control Manual
Contractor Fees £125,519 10% of Total Capital Costs; OAQPS Cost Control Manual
Start-up $25,104 2% of Total Capital Costs; OAQPS Cost Control Manual
Performance Tests $12,552 1% of Total Capital Costs; OAQPS Cost Control Manual
Contingencies $37,656 3% of Total Capital Costs; OAQPS Cost Control Manual
Tota Indirect Capital Cost (TInDC) £389,109

Total Direct, Indirect and Capital 31,644,300 Sum of TCC and TInCC

Costs (TDICC)
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Table B-9. Annualized Cost for CO Catalyst GE Frame 7FA in Combined Cycle Combustion Turbine

Cost Component

Basis of Cost Estimate

Diirect Annual Costs
Operating Personnel
Supervision

Cataiyst Replacement
Inventory Cost

Contingency

Total Direct Annual Costs (TDAC)

Energy Costs

Heat Rate Penalty

Total Energy Costs {TDEC)

Indirect Annual Costs
Overhead

Property Taxes

Insurance

Annualized Total Direct Capital

Total Indirect Annual Costs

Total Annuatized Costs
Cost Effectiveness

56,240 8 hours/week at $15/hr
8936 15% of Operating Personnel;0AQPS Cost Control Manual
$219,667 3 year catalyst life; base on Vendor Budget Quote
324,668 Capital Recovery (10.98%) for 1/3 catalyst

£7,545 3% of Direct Annual Costs

$259.056

5214,208 0.2% of MW output; EPA, 1993 (Page 6-20) and $3/mmBtu addl fuel costs

$214,208
34,306 60% of Operating/Supervision Labor
316,443 1% of Total Capital Costs
$16,443 1% of Total Capital Costs

$180,544 10.98% Capital Recovery Factor of 7% over 15 yrs times sum of TDICC

$217,736

3691,000 Sum of TDAC, TEC and TIAC
34,409 per ton of CO Removed
$4,819 per ton of Net Emission Reduction




0137609/4 Manatee/4.2/4.2.1 Sufficiency/Comment Responses/
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Table B-10. Comparison of Alternative BACT Control Technologies with Installing OC in HRSG

Alternative BACT Control Technologies

DLN Only DLN with OC
Available, Feasible
Technical Assessment Feasible and Demonstrated
Economic Impact *
Capital Costs included $1,644,300
Annualized Costs included £691,000
Cost Effectiveness
CO Removed (per ton of CO) NA $4,409
Environmental Impact °
Total CO (TPY) 184 27
CO Reduction (TPY) NA -155
Net Pollutant Reduction NA -143
Additional Greenhouse Gas (CO2; tons/yr) - 1,971
Energy Impacts ©
Energy Use (kWh/yr) 0 3,021,149
Energy Use (Equivalent Residential Customers/year) 0 252
Enetgy Use (mmBtu/yr) at 10,000 Btw/kWh 0 31,121
Energy Use (mmcfryr) at 1,000 Btuw/cf for natural gas 0 31

* See Tables B-8 and B-9 for detailed development of capital costs (including recurring costs) and annualized costs.

® See emission data presented in Table B-11.

° Energy impacts are estimated due to the lost energy from heat rate penalty for 8,760 hours per year,

Lost energy is based on 0.2 percent of 166 MW.
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Table B-11. Maximum Potential Incremental Emissions (TPY) with Oxidation Catalyst

Incremental Emissions (tons/year) of SCR

Pollutants Primary Secondary Total
Particulate 9.78 0.1 9.89
Sulfur Dioxide 0.04 0.04
Nitrogen Oxides 0.00 2.07 2.07
Carbon Monoxide -156.7 1.24 -155.5
Volatile Organic Compounds 0.08 0.08
Total: -146.9 3.56 -143.4

Carbon Dioxide (additional from gas firing) 1,971.0 1,971.0
Basis:
Lost Energy (mmBtu/year) 31121
Secondary Emissions (Ib/mmBtu): Assumes natural gas firing in NOx controlled steam unit.

Particulate 0.0072

Sulfur Dioxide 0.0027

Nitrogen Oxides w/LNB 0.1333

Carbon Monoxide 0.0800

Volatile Organic Compounds 0.0052

Reference: Table 1.4-1 and 1.4-2, AP-42, Version 2/98
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TO:

Hamilton B. Oven
. Power Plant Siting Coordinator

THROUGH: Clair Fancy W

Al Linero
Bureau of Air Regulation

FROM: Teresa Heron’r“# e

Deborah Galbraith L= .
Bureau of Air Regulation

DATE: April 5, 2002

SUBJECT: FPL Manatee Power Plant

e

DEP File 0810010-006-AC (PSD-FL-328)
The following information is needed in order to continue processing this application:

Minor Sources: The application only lists the combustion turbines (CT), heat recovery steam
generator (HRSG) and fuel heaters (FH). What will be the auxiliary equipment for this project (i.e
cooling tower, fire pump)? Submit emissions estimates for these minor sources and include these
emissions as part of the PSD applicability review.

Natural Gas and Sulfur Dioxide Emissions: Please revise and submit sulfur dioxide emissions.
Proposed sulfur dioxide emissions are calculated based on an emission factor of 2 grains sulfur/100
scf pipeline natural gas. Recent BACT determinations have considered an emission factor of not
more than 1.5 grains sulfur/100 scf. When would the gas supplier be selected?

Heat Recovery Steam Generator: What is the maximum steam production rate (Ib steam/hr) from
each HRSG? What is the capacity (MW) of the steam generator? What is the model and
manufacturer of the duct burners and HRSG, if already selected? Submit the manufacturer
performance emissions data sheets if available. Provide supporting documents and/or calculations of
the expected emissions levels for the combined gas turbine exhaust and the duct burner emissions.

High Power Modes of Operation: Please expand details of the operations (temperature, % load,
power output) under the requested modes of power augmentation, fogging, and peak. What is the
manufacturer’s maximum recommended period (hr/yr, hr/month) for operation under each of these
modes?

Automated Control System: What type of control system is recommended by the combustion
manufacturer (i.e. Mark V control system, etc).

Start Up and Shutdown Emissions: Please submit a Best Operating Practice procedure for
minimizing emissions during start up and shutdown (cold, warm, hot, simple cycle, and combined
cycle). What is the proposed number of startup/shutdowns?. Estimate the pollutants emissions
during this period. Describe the “steam blow” process and explain the requested length of time (90
days). Please provide supporting documentation.




10.

Maximum Achievable Control Technology for HAPS: Do the proposed emissions rates for these
pollutants include emissions during startup and shutdowns? Please explain.

BACT for Carbon Monoxide: On the BACT economic analysis, what is the basis (i.e., vendor’s
quote, capital recovery data) of the values given for the oxidation catalyst (OC). Provide us with the
names of all manufacturers that were contacted along with their estimates while developing capital
and annualized cost estimates for this project. Total proposed annualized cost per unit of $691,000
appears 1o be higher than annualized cost for recent combined cycle projects reviewed by the
Department (i.e. Cana at $355,941 and El Paso at $485, 927). The cost effectiveness (dollar/ton) is
also lower for those projects (i.e. Cana at $2,852 and El Paso at $ 2,475) compared to the proposed
cost of $4,409 for this project. Please recalculate the CO economic analysis. Describe what
alterative was used in the economic analyst, the installation of the catalyst prior to the HRSG or
within the HRSG (page 4-15 of the application)?

The requested CO BACT emission rates of 24.5 ppmvd @ 15% O, (duct burning), 29.5 ppmvd @
15% O, (duct burning and high power modes [HPM] of operation) do not represent current CO
BACT control levels. At these levels, the Department believes that an oxidation catalysis may be
cost effective. Please comment.

Provide supporting documentation that duct burning and HPM operations would increase emissions
from 7.4 ppmvd @ 15% O, (GE guarantee) to 24.5 ppmvd @ 15% O, (duct burning) and to 29.5
ppmvd @ 15% O, (HPM)?

Other states, including New York, Massachussets, New Jersey, Arizona, Connecticut, Washington,
and California have enforced BACT standards by permitting a large number of gas-fired combined
and simple cycle power plants with CO limits of 2 to 6 ppmvd @ 15% O, averaged over 3 hours and
achieved using oxidation catalyst. Continuous compliance is demonstrated using CEMs, based on 3
hour averages. Please comment.

Oxidation catalysts are technically feasible and can be cost effective for both simple cycle and
combined cycle applications. They are also essential to control toxic emissions, particularly from
simple cycle turbines that experience a large number of startups. Please comment.

CO Emissions Increase or Decrease: What would be the overall increase or decrease in emissions

for the facility as a result of applying the oxidation catalyst technology in the new units?. The
application states that " the end results is an additional 1,970 TPY of carbon dioxide (CO,). Please
submit an explanation of this statement (compare the decrease (in tons per year) of the operation of
the new units with oxidation catalyst versus the increase of the operation of the older units as a result
of supplying needed energy). Refer to page 4-16 of the application.

BACT for NOy: Appendix B, Tables for hot SCR appears to be missing. Please submit.

Other states, including New York, Connecticut, Iilinois and California have enforced BACT
standards by permitting a large number of gas-fired simple cycle peaking power plants with NOx
limits of 2 to 6 ppmvd @ 15% O, averaged over | to 3 hours and achieved using high temperature
selective catalytic reduction (SCR). Continuous compliance is demonstrated using CEMs, based on
1 hour to 3 hour averages. Please comment.



11.

12.

14.

15.

I6.

17.

i8.

19.

20.

21,

22.

Please evaluate the cost effectiveness of reducing NOx emissions to 2.0 ppmvd @ 15% O, by SCR.
Other states, including New York, Connecticut, Masachussaets, Rhode Island, New Jersey, Arizona,
Washington and California have enforced BACT standards by permitting a large number of gas-fired
combined cycle power plants with NOx limits of 1.55 to 2.5 ppmvd @ 15% O, averaged over 1-hour
and achieved using SCR. Continuous Compliance is demonstrated using CEMs, based on 1-hour
average. Please comment.

BACT Social Impacts: Expand the BACT analysis to include the social impact of the application of
selective catalytic reduction {SCR) and oxidation catalysis (QC)?

Energy Replaced: How much energy (MW) from these new units will replace energy from the older,
less efficient units?

. Emission Offset: Is FPL considering to reduce emissions from the old units as a result of the

operation of the new units? If so, how would this be accomplished?. Please explain.

Flow Diagram: Include a flow diagram representative of the project, including all 4 units, stacks,
HRSG & duct burners, etc.

Gas Fired Heaters: Please describe when fuel gas heating is necessary (application page 2-3). Why
will these heaters operate only during the simple cycle mode? Is there a separate heat transfer
system used during the combined cycle mode?

Additional Comments: Comments from EPA and Manatee County will be forwarded when received.

Air Quality Analysis: Rule 62-212.400(3)(h)(5) states that an application must include information
relating to the air quality impacts of, and the nature and extent of, all general commercial,
residential, industrial and other growth which has occurred since August 7, 1977, in the area the
Jacility or modification would affect. Please satisfy this rule requirement as it relates to the Manatee
Expansion facility.

In the application submitted, Table F-2, the first footnote about the meteorology data does not
correspond with the meteorology information throughout the remainder of the application. Please
verify that the footnote is incorrect.

The Additional Impact Analysis analyses the effects PM, PM10, SO,, NOx, CO and sulfuric acid
mist, all pollutants subject to PSD review, have on soils, vegetation, wildlife and visibility. Please
include VOC emissions in your analysis since it is also subject to PSD review.

A pre-construction ambient monitoring analysis for ozone, based on VOC emissions, was required as
part of the application for the Manatee Expansion. Please elaborate on the analysis you submitted.

What are the ozone readings from Manatee County? How far away from FPL Manatee is the Port
Manatee monitor? How many exceedances have Manatee ozone monitors had in the past year?
Why do you think the Expansion will not contribute to a violation of the standard?

Are there any fugitive emissions created from the Expansion? If so, please address them.

Rule 62-4.050(3), F.A.C. requires that ali applications for a Department permit must be certified by a

professional engineer registered in the State of Florida. This requirement also applies to responses to
Department requests for additional information of an engineering nature. Permit applicants are advised



that Rule 62-4.055(1), F.A.C., now requires applicants to respond to requests for information within 90
days.

[f there are any questions, please call Al Linero (P.E. Administrator) at 850/921-9519. Matters
regarding modeling issues should be directed to Deborah Galbraith (meteorologist) at 850/921-9537 and
e-mail deborah.galbraith@dep.state.fl.us. Matters regarding the technical information may be directed to
Teresa Heron (review Engineer) at 850/921-9529 and e-mail teresa.heron@dep.state.fl.us
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AIR QUALITY BRANCH

F.O. BOX 25287, Denver, CO 80225-0287

FACSIMILE COVER SHEET

Date: March 19, 2002 ~ Telephone: (303) 969-2617
Fax: (303) 969-2822

To:Theresa Heron, FDEP
Cleve Holladay, FDEP

From: Ellen Porter

Subject:  Manatee Power Project; PSD 328

Comments attached. No problem with Class I modeling analyses. However,
we have comments on NOx limit. Letter will follow with our Regional
Director’s signature.

Number of Pages: 8
(Including this cover sheet)

Office Location: 7333 W. Jefferson, Room 450, Lakewood, CO 50235

(Send Mail to: 12765 W. dlomeda Parkway, Lakewovod, CO 80228)
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Re: PSD-FL-328

Mr. C. H. Fancy _

Chief, Bureau of Air Regulation

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road, MS 48

Tallahassee, Florida 32399-2400

Dear Mr. Fancy:

Our Air Quality Branch has reviewed the Prevention of Significant Deterioration Application
for Florida Power and Light Company’s (FPL) combined cycle project at the Manatee Power
Plant in Manatee County, Florida. The facility is located 115 km south of Chassahowitzka
Wilderness, a Class I air quality area administered by the U.S. Fish and Wildlife Service. The
technical review comments from our Air Quality Branch are enclosed. Specifically, we
recommend that your department require FPL to meet lower limits than proposed for nitrogen
oxides emissions,

Thank you for giving us the opportunity to comment on this permit application.” We appreciate
your cooperation in notifying us of proposed projects with the potential to impact the air
quality and related resources of our Class I air quality areas. If you have questions, please
contact Ellen Porter of our Air Quality Branch in Denver at (303) 969-2617.

Sincerely,

\ Sam D. Hamilton
' Regional Director -

Enclosures

cC: Doug Neeley, Chief
Air and Radiation Branch
U.5. EPA, Region IV
100 Alabama St., SW :
Atlanta, Georgia 30303
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FWS-REG. 4;: AQC

CHAS: Refuge Manager

ARD-DEN: Ellen Porter
National Park Service - ARD
P.O. Box 25287
Denver, CO 80225
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Technical Review of Prevention of Significant Deterioration Permit Application
for
Florida Power & Light Company's Manatce Power Plant Unit 3
Manatee County, Florida
by
Air Quality Branch, Fish and Wildlife Service — Denver
March 18, 2002

Florida Power & Light (FPL) has submitted a Prevention of Significant Deterioration (PSD) permit
application to construct and operate an 1150 MW combined cycle natural gas-fired combustion unit at
its Manates Power Plant in Manatec County, Florida. The new unit, Unit #3, would consist of four
General Electric Frame 7FA combustion turbines and four heat recovery steam generators equipped with
natural gas-fired duct bumers. The facility is 115 km south of Chassahowitzka Wilderness, a Class I air
quality area administered by the U.S. Fish and Wildlife Service (FWS). This project will result in
Prevention of Significant Deterioration (PSD) significant increases in emissions of nitrogen oxides
(NOx), sulfur dioxide (SOz), particulate matter (PM10), volatile organic compounds (VOC), carbon
monoxide (CO), and sulfuric acid mist (SAM). Emissions (in tors per year — TPY) are summarized

below.
POLLUTANT EMISSIONS INCREASE (TPY)

NOx 422

S0 191
PM10 229
VOC 106

CO ' ' 788
SAM 21.1

Best Available Control Technoloey (BACT)

When operating in combined cycle mode, NO; emissions would be controlled by Selective Catalytic
Reduction (SCR) to 2.5 parts per million (ppm). For approximately the first year of operation, FPL
proposcs to operate Unit #3 in a simple cycle mode with NOx emissions controlled to 9-15 ppm by Dry
Low-NOx combustors. After the first year, FPL estimates that simple cycle operation would be limited
to an aggregated total of 4000 hours per ycar. SO; and PM emissions would be controlled at all times
by use of inherently clean natural gas with no oil back-up.

Combined Cycle Mode: Many state and local air poliution control agencies arc currently engaged in
reviewing a deluge of applications for permits for gas-fired, combined-cycle combustion turbines.' We
support the use of gas-fired combined-cycle systems over simple-cycle systems for new power
generation because of their higher efficiency and lower emissions and encourage permitting authorities to
take full advantage of those low-emission capabilities.

' A simple cycls turbine system provides for only one pass of the combustion gases through a generator and
then out of the exhaust stack. A combined cycle system is much more efficient (60% for combined cycle versus
38% for simple cycle) and uses the gases passing through the generator with supplementary firing to raise steam

t=mperature and pressure for a steam turbine.
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One of the requirements for issuing a PSD permit is that the applicant must demonstrate that it will use
BACT. The Clean Air Act defines BACT as:

“an emissions limitation (including a visible emission standard) based on the maximum
degree of reduction for each pollutant subject to regulation under the Clean Air Act
which would be emitted from any proposed major stationary source or major
modification which the Administrator, on a case-by-case basis, taking into account
energy, environmental, and econotmic impacts and other costs, determines is achievable
for such source or modification through application of production processss or available
methods, systems, and techniques, including fuel cleaning or treatment or innovative
fuel combustion techniques for control of such poliutant...”

On December 1, 1987, the EPA Assistant Administrator for Air and Radiation issued a memorandum
that implementcd certain program initiatives designed to improve the effectiveness of the New Source
Review programs within the confines of existing regulations and state implementation plans. Among
these was the “top-down” method for determining BACT. In brief, the top-down process provides that
all available control technologies be ranked in descending order of control effectivencss. The PSD
applicant first cxamines the most stringent—or “top”—alternative. That alternative is cstablished as
BACT unless the applicant demonstrates, and the permitting authority in its informed judgment agrees,
that technical considerations, or energy, environmental, or cconomic impacts Justify a conclusion that the
most stringent technology is not “achievable™ in that case. If the most stringent technology is eliminated
in this fashion, then the next most stringent alternative is considered, and so on.

To a great extent, BACT is set by precedent, by working from BACT determinations made elsewhere
and applying that technology to a given situation on a case-by-case basis. As modem emission control
tzchnology advances, BACT is also expected to advance. While it may be difficult for an applicant to
stay abreast of such improving technology, it is required to make a good faith effort. According to
EPA’s New Source Review Workshop Manual:

Applicants are expected to identify all demonstrated and potentially applicable control

technology altematives. Information sources to consider include:

+ EPA's BACT/LAER Clearinghouse and Control Technology Ceater:

*  Best Available Control Technology Guideline - South Coast Air Quality
Management District; ¢

+ control technology vendors;

* Federal/StateTocal new  source  review  permits  and  associated
inspecticn/performance test reports; '

= environmental consultants;

+  technical journals, reports and newsletters (e.g., JAPCA and the McIvaine reports),
air pollution control seminars; and -

+  EPA's New Source Review (NSR) bulletin board.

FPL has proposed the use of SCR with a limit of 2.5 ppm NO,. We agree that SCR is the best
* technology for this type of source, but we also believe that FPL must evaluate the feasibility of
achicving a level of 2.0 ppm NO.. For example, Washington State has recently proposed to permit two
Siemens-Westinghouse combined cycle combustion turbines at 2.0 ppm when burning gas at the Sumas
facility. On February 23, 2001, Washington Staw issued a PSD permit to Goldendale Encrgy, Inc.
which included a BACT determination that this 249 MW combined cycle combustion turbine facility
(with duct burners) would also meet a 3-hour NOx limit of 2.0 ppm. There are numerous other similar
2
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sources that have been controlled to 2.0 ppm using SCR (Sec enclosed “Combined Cycle Turbines”
table. Please note that many of these are BACT determinations.). A 2.0 ppm NOx limit would reduce
the gas-buming NO, emissions from this source by 20% (84 tpy). The EPA New Source Review
Workshop Manual states that “it is presumed that the source can achieve the sams emission reduction
level as another source unless the applicant demonstrates that there are source-specific factors or other
relevant mformauon that provide a technical, economic, energy or environmental justification to do
otherwise.” Thus, the applicant must show why a 2.0 ppm limit is not technically feasible or why its
control costs (per ton of reduction) are greater than those of its competitors. It would be helpfu! if FPL
could explain any differences between the Manatee County installation and the plants shown on the
enclosed list to justify the higher NOy emission levels in Manatee County.

Ammonia Slip: We would also like to comment on the issue of ammonia slip. Ammonia slip from the
SCR system occurs as the catalyst ages, so the ammonia slip guarantes refers to the end of the catalyst
life cycle rather than a continuous emission. At a NOx control conference in Dallas in 2000, vendors of
SCR systems guaranteed various levels of slip; examples of these different guarantess from different
vendors are:

Not to exceed 2 ppm after 20,000 hours of catalyst operation.
2-5 ppm over the first four years of catalyst operation, increasing to 8-9 ppm after six years (10ppm
guarantee)

e 1-2'ppm over the first four years of catalyst operation, increasing to 4-5 ppm after six years. (5 ppm
guarantee)

Any concern that reducing NOx limits would result in higher ammonia emissions is not supported in the
application or by experience. (For example, the Goldendale permit mentioned above also contains an
ammonia slip limit of 3.0 ppm.) NOx and ammonia emissions are primarily related to catalyst sizc and
condition—parametzrs that can be controlled by the vendor and user. We feel that the environmental
benefits to visibility, acid- and nutricat-sensitive watersheds, and ozone-sensitive vegetation and people
from the NOx emissions reductions would outweigh the impact of the small amount of ammonia from a
properly designed and operated SCR system.

Simple Cycle Mode: It appears that FPL is requesting a dual limit for NO; emissions during simple
cycle operation, 9 ppm during normal operation, with the higher 15ppm limit applying when the turbines
are being pushed to very high output levels. While 9 ppm is acceptable as BACT for simple-cycle
operation, 15 ppm is not, Not only is this approach unusual, but the degree of relaxation is
unprecedented. Florda is the only state where we have seen this approach proposed, and, even then, the
upper limit was only 10.5 ppm for a turbine that would normally run at 9 ppm. Instead of being allowed
to push these turbines to the point where their emission control systems begin to fail, resulting in a 67%
increase in emissioas, FPL should consider installing additional, well-controlled capacity.

BACT Conclusions

Whilec we agree that the use of SCR does constitute BACT for these units when operating in the
combined-cycle mode, we disagree that FPL’s proposed emission limits constitute BACT. We have
pointed out that numerous facilitics in other states have requested permits with a lower NOx limit, while
the Goldendals facility in Washington State was actually permitted at 2.0 ppm . Because the Goldendale

? New Source Review Workshop Manual, EPP;’, 1990, p. B.24
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facility has a permit containing BACT limits lower than FPL’s proposed 2.5 ppm limit, FPL must show
why the cost to meet a 2.0 ppm limit at the Manatee County facility is significantly different from
Goldendale (and others listed). We believe that, based on recent BACT determinations by other
agencies, significant growth in power generation in Florida, and the potential for cumulative impacts on
Chassahowitzka Wildemess, the FPL permit should establish a NOx limit that is no higher than 2.0 ppm.
We see no reason why new power generators in Florida should not be held- to the same high
environmental standards as their competitors in other states.

We disagree that FPL should be allowed to push these turbines in simple cycle mode to the point where
their emission controls fail and emissions increase by 67%. Instead, FPL should consider installing
additional, well-controlled capacity.

Class I Area Modeling Analyses

FPL used CALPUFF and CALMET (using MM4 data) to conduct the Class I analyses. The maxirmum
impacts at the Class I area were below the significant impact levels for all increments. Therefore, no
further analysis is needed. The maximum predicted impact on visibility, expressed as change in light
extinction, was 0.64 percent, well below the recommended threshold of § percent. The maximum
increases for mitrogen and sulfur deposition are 0.0016 and 0.0017 kilograms per hectare per year
(kg/halyr), respectively. These valucs are well below the recommended deposition analysis thresholds of
0.01 kg/ha/yr for either nitrogen or sulfur.

The results of these analyses indicate that the project, by itself, should not adversely impact the air
quality or air quality related values in Chassahowitzka Wilderness. However, as noted above, we
recommend that FPL meet lower NOx limits to reduce the potential for cumulative impacts (i.e., fram
many sources) to Chassahowitzka Wilderness.

Contact: Ellen Porter, Air Quality Branch (303) 969-2617.



Combined Cycle Turbines < 2.5ppm NOx

State Facility Name

CA
CA
CA
CA
CA
CA
CA

EPA

NV
VA
WA,

WA

Magnolia Power

Ma.gnolia Power
Intergen-Ocotillo

Sunlaw Cogen

Nueva Azalea

Mountain View Power
Calpine-inland Empire Energy
Teayawa .

ANP Blackstone

Las Vegas Cogen
Tractebel-Loudoun Energy Center
Goldendate Energy

Sumas

Thursday, March 14, 2002

Type
Westinghouse 501F
GE Frame 7 FA

GE Frame 7 FA

GE LM2500-M-2

GE Frame 7 FA

GE Frame 7 FB
ABB GT-24
GE LM 6000 Aero PC

SW 501G

Siemens-Westinghouse

Total MW
250

250

28
550
1991
€70

600

240
1400
249

669

Gas (ppm)

NOx Control
SCR

SCR

SCR

Dry Low NOx
SCONOx .
SCR

SCR

SCR

SCR

SCR

SCR

SCR

SCR
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
1875 Century Boulevard
Atlanta, Georgia 30345
March 28, 2002 T
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In Reply Refer To: : s gy

FWS/R4/RE/RS IV RECHE! JED
APR 04 2002 '

Mr. C. H. Fancy BUREAU OF AIR REGULATION

Chief, Bureau of Air Regulation
Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road, MS 48
Tallahassee, Florida 32399-2400

Dear Mr. Fancy:

Our Air Quality Branch has reviewed the Prevention of Significant Deterioration Application for
Flonda Power and Light Company's (FPL) combined cycle project at the Manatee Power Plant
in Manatee County, Florida. The facility is located 115 km south of Chassahowitzka
Wilderness, a Class I air quality area administered by the Fish and Wildlife Service. The
technical review comments from our Air Quality Branch are enclosed. Specifically, we
recommend that your Department require FPL to meet lower limits than proposed for nitrogen
oxtdes emissions.

Thank you for giving us the opportunity to comment on this permit application. We appreciate
your cooperation in notifying us of proposed projects with the potential to impact the air quality
and related resources of our Class | air quality areas. If you have questions, please contact

Ms. Ellen Porter at our Air Quality Branch in Denver, Colorado at (303) 969-2617.

Sincerely yours,

7B (T

%0 Sam D. Hamilton
F Regional Director

Enclosures

A
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Technical Review of Prevention of Significant Deterioration Permit Applicatio
for
Florida Power & Light Company’s Manatee Power Plant Unit 3
Manatee County, Florida
by
Air Quality Branch, Fish and Wildlife Service — Denver
March 18, 2002
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Florida Power & Light (FPL) has submitted a Prevention of Significant Deterioration (PSD) permit
application to construct and operate an 1150 MW combined cycle natural gas-fired combustion unit at
its Manatee Power Plant in Manatee County, Florida. The new unit, Unit #3, would consist of four
General Electric Frame 7FA combustion turbines and four heat recovery steam generators equipped with
natural gas-fired duct bumners. The facility is 115 km south of Chassahowitzka Wildemess, a Class [ air
quality area administered by the U.S. Fish and Wildlife Service (FWS). This project will result in
Prevention of Significant Deterioration (PSD) significant increases in emissions of nitrogen oxides
(NOx), sulfur dioxide (SO2), particulate matter (PM10), volatile organic compounds (VOC), carbon
monoxide (CO), and sulfuric acid mist (SAM). Emissions (in tons per year — TPY) are summarized

below.

POLLUTANT EMISSIONS INCREASE (TPY)
NOx 422
SO, 191
PM10 229
VOC 106
CO 788
SAM 21.1

Best Available Control Technology (BACT)

When operating in combined cycle mode, NO« emissions would be controlled by Selective Catalytic

Reduction (SCR) to 2.5 parts per million (ppm). For approximately the first year of operation, FPL
proposes to operate Unit #3 in a simple cycle mode with NOx emissions controlled to 9-15 ppm by Dry

Low-NOx combustors. After the first year, FPL estimates that simple cycle operation would be limited
to an aggregated total of 4000 hours per year. SO; and PM emissions would be controlled at all times

by use of inherently clean natural gas with no oil back-up.

Combined Cycle Mode: Many state and local air pollution control agencies are currently engaged in
reviewing a deluge of applications for permits for gas-fired, combined-cycle combustion turbines.! We
support the use of gas-fired combined-cycle systems over simple-cycle systems for new power
generation because of their higher efficiency and lower emissions and encourage permitting authorities to

take full advantage of those low-emission capabilities.

YA simple cycle turbine system provides for only one pass of the combustion gases through a generator and
then out of the exhaust stack. A combined cycle system is much more efficient (60% for combined cycle versus
38% for simple cycle) and uses the gases passing through the generator with supplementary firing to raise steam

temperature and pressure for a steam turbine .



One of the requirements for issuing a PSD permit is that the applicant must demonstrate that it will use
BACT. The Clean Air Act defines BACT as:

“an emissions limitation (including a visible emission standard) based on the maximum
degree of reduction for each pollutant subject to regulation under the Clean Air Act
which would be emitted from any proposed major stationary source or major
modification which the Administrator, on a case-by-case basis, taking into account
energy, environmental, and economic impacts and other costs, determines is achievable
for such source or medification through application of production processes or available
methods, systems, and techniques, including fuel cleaning or treatment or innovative
fuel combustion techniques for control of such pollutant,..”

On December 1, 1987, the EPA Assistant Administrator for Air and Radiation issued a memorandum
that implemented certain program initiatives designed to improve the effectiveness of the New Source
Review programs within the confines of existing regulations and state implementation plans. Among
these was the “top-down™ method for determining BACT. In brief, the top-down process provides that
all available control technologies be ranked in descending order of control effectiveness. The PSD
applicant first examines the most stringent—or “top”—alternative. That alternative is established as
BACT unless the applicant demonstrates, and the permitting authority in its informed judgment agrees,
that technical considerations, or energy, environmental, or economic impacts justify a conclusion that the
most stringent technology is not “achievable” in that case. If the most stringent technology is eliminated
in this fashion, then the next most stringent alternative is considered, and so on.

To a great extent, BACT is set by precedent, by working from BACT determinations made elsewhere
and applying that technology to a given situation on a case-by-case basis. As modern emission control
technology advances, BACT is also expected to advance. While it may be difficult for an applicant to
stay abreast of such improving technology, it is required to make a good faith effort. According to
EPA’s New Source Review Workshop Manual:

Applicants are expected to identify all demonstrated and potentially applicable contro!

technology alternatives. Information sources to consider include:

+ EPA's BACT/LAER Clearinghouse and Control Technology Center;

» Best Available Control Technology Guideline - South Coast Air Quality
Management District;

» control technology vendors;

+ Federal/State/Local new  source review permits and  associated
inspection/performance test reports;

* environmental consultants;

* technical journals, reports and newsletters (e.g., JAPCA and the Mclvaine reports),
air pollution control seminars; and

+ EPA’s New Source Review (NSR) bulletin board.

FPL has proposed the use of SCR with a limit of 2.5 ppm NO.. We agree that SCR is the best
technology for this type of source, but we also believe that FPL must evaluate the feasibility of
achieving a level of 2.0 ppm NOx. For example, Washington State has recently proposed to permit two
Siemens-Westinghouse combined cycle combustion turbines at 2.0 ppm when burning gas at the Sumas
facility. On February 23, 2001, Washington State issued a PSD permit to Goldendale Energy, Inc.
which included a BACT determination that this 249 MW combined cycle combustion turbine facility
(with duct burners) would also meet a 3-hour NOx limit of 2.0 ppm. There are numerous other similar
2



sources that have been controlled to 2.0 ppm using SCR (See enclosed “Combined Cycle Turbines”
table. Please note that many of these are BACT determinations.). A 2.0 ppm NOx limit would reduce
the gas-burning NOx emissions from this source by 20% (84 tpy). The EPA New Source Review
Workshop Manual states that “it is presumed that the source can achieve the same emission reduction
level as another source unless the applicant demonstrates that there are source-specific factors or other
relevant information that provide a technical, economic, energy or environmental justification to do
otherwise.” Thus, the applicant must show why a 2.0 ppm limit is not technically feasible or why its
control costs (per ton of reduction) are greater than those of its competitors. It would be helpful if FPL
could explain any differences between the Manatee County installation and the plants shown on the
enclosed list to justify the higher NOx emission levels in Manatee County.

Ammonia Slip: We would also like to comment on the issue of ammonia slip. Ammonia slip from the
SCR system occurs. as the catalyst ages, so the ammonia slip guarantee refers to the end of the catalyst
life cycle rather than a continuous emission. At a NOy control conference in Dallas in 2000, vendors of
SCR systems guaranteed various levels of slip; examples of these different guarantees from different
vendors are: :

Not to exceed 2 ppm after 20,000 hours of catalyst operation.
2-5 ppm over the first four years of catalyst operation, increasing to 8-9 ppm after six years (10ppm
guarantee)

e 1-2 ppm over the first four years of catalyst operation, increasing to 4-5 ppm after six years. (5 ppm
guarantee)

Any concern that reducing NOx limits would result in higher ammonia emissions is not supported in the
application or by experience. (For example, the Goldendale permit mentioned above also contains an
ammonia slip limit of 3.0 ppm.) NOx and ammonia emissions are primarily related to catalyst size and
condition—parameters that can be controlled by the vendor and user. We feel that the environmental
benefits to visibility, acid- and nutnient-sensitive watersheds, and ozone-sensitive vegetation and people
from the NOy emissions reductions would outweigh the impact of the small amount of ammonia from a
properly designed and operated SCR system.

Simple Cycle Mode. 1t appears that FPL is requesting a dual limit for NOx emissions during simple
cycle operation, 9 ppm during normal operation, with the higher 15ppm limit applying when the turbines
are being pushed to very high output levels. While 9 ppm is acceptable as BACT for simple-cycle
operation, 15 ppm is not. Not only is this approach unusual, but the degree of relaxation is
unprecedented. Florida is the only state where we have seen this approach proposed, and, even then, the
upper limit was only 10.5 ppm for a turbine that would normally run at 9 ppm. Instead of being allowed
to push these turbines to the point where their emission control systems begin to fail, resulting in a 67%
increase in emissions, FPL should consider installing additional, well-controlled capacity.

BACT Conclusions

While we agree that the use of SCR does constitute BACT for these units when operating in the
combined-cycle mode, we disagree that FPL’s proposed emission limits constitute BACT. We have
pointed out that numerous facilities in other states have requested permits with a lower NOx limit, while
the Goldendale facility in Washington State was actually permitted at 2.0 ppm . Because the Goldendale

? New Source Review Workshop Manual, EPA, 1990, p. B.24
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facility has a permit containing BACT limits lower than FPL’s proposed 2.5 ppm limit, FPL must show
why the cost to meet a 2.0 ppm limit at the Manatee County facility is significantly different from
Goldendale (and others listed). We believe that, based on recent BACT determinations by other
agencies, significant growth in power generation in Florida, and the potential for cumulative impacts on
Chassahowitzka Wilderness, the FPL permit should establish a NOy limit that is no higher than 2.0 ppm.
We see no reason why new power generators in Florida should not be held to the same high
environmental standards as their competitors in other states.

We disagree that FPL should be allowed to push these turbines in simple cycle mode to the point where
their emission controls fail and emissions increase by 67%. Instead, FPL should consider installing
additional, well-controlled capacity.

Class I Area Modeling Analyses

FPL used CALPUFF and CALMET (using MM4 data) to conduct the Class I analyses. The maximum
impacts at the Class I area were below the significant impact levels for all increments. Therefore, no
further analysis is needed. The maximum predicted impact on visibility, expressed as change in light
extinction, was 0.64 percent, well below the recommended threshold of 5 percent. The maximum
increases for nitrogen and sulfur deposition are 0.0016 and 0.0017 kilograms per hectare per year
{(kg/ha/yr), respectively. These values are well below the recommended deposition analysis thresholds of
0.01 kg/ha/yr for either nitrogen or sulfur.

The results of these analyses indicate that the project, by itself, should not adversely impact the air
quality or air quality related values in Chassahowitzka Wilderness. However, as noted above, we
recommend that FPL meet lower NOx limits to reduce the potential for cumulative impacts (i.e., from
many sources) to Chassahowitzka Wilderness.

Contact: Ellen Porter, Air Quality Branch (303) 969-2617.



Combined Cycle Turbines < 2.5ppm NOx

State Facility Name
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Magnolia Power

Magnolia Power
Intergen-Ocotillo

Sunlaw Cogen

Nueva Azalea

Mountain View Power
Calpine-Inland Empire Energy
Teayawa

ANP Blackstone

Las Vegas Cogen
Tractebel-Loudoun Energy Center
Goldendale Energy

Sumas

Thursday, March 14, 2002

Type
Waestinghouse S01F
GE Frame 7 FA

GE Frame 7 FA

GE LM2500-M-2

GE Frame 7 FA

GE Frame 7 FB
ABB GT-24
GE LM €000 Aero PC

SW 501G

Siemens-Westinghouse

Total MW

250
250

28
5§50
1991
670

600

240
1400
249

669

Gas (ppm)

NOx Control
SCR

SCR

SCR

Dry Low NOx
SCONOx
SCR

SCR

SCR

SCR

SCR

SCR

SCR

SCR
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Deborak Getzoff - Director February 13, 2002
Department of Environmsntal Protection

3804 Coconut Paim Drive

Tampa, Florida 33619

Re: Manatee Power Plant

Dear Ms. Getzoff,
Directors
Please advise Mana801a-88 of proposed agency action or agency action
on the Manatee Power Flant located in Parrish, F onda Faciity (D #

Glenn Comgton 0810010 at the foliowing address:

Mary Gomplan Glann Compton
Chairman - ManaSota-88
Rebscroa Eger 419 Rubens Drive

Nokomis, Florida 34275

Charles Holmes Thank you,

Edith Hoimes Y/éﬁﬁ ({F% »

Mary Jelks, M.D.
Chairman, ManaSota-88
Hilda Guy

Deoris Schember

information

PO. Box 1728

Nokomis, FL 34274

(941} 966-6256

FAX {941) 966-0659
ManaSolads @home.com
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