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El Paso Merchant Energy Company (EPMEC) is planning to construct, own, and operate a new elec-
tric power generating plant in Manatee County, Florida. The new power plant, designated as the
Manatee Energy Center (MEC), will be a combustion turbine generator (CTG) facility comprised of
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1.0 INTRODUCTION AND SUMMARY

1.1 INTRODUCTION

E! Paso Merchant Energy Company (EPMEC) is planning to construct, own, and operate

a new electric power generating plant in Manatee County, Florida. The new power plant,
designated as the Manatee Energy Center (MEC), will be a natural gas-fired combustion
turbine generator (CTG) facility comprised of one combined cycle (CC) CTG with a
nominal generating capacity of 250 megawatts (MW) and two simple cycle (SC) CTGs,
each with a nominal generating capacity of 175 MW. The CC unit will consist of one
nominal 175 MW CTG, one unfired heat recovery steam generator (HRSG), and one
steam turbine generator (STG) constrained to generate less than 75 MW. Total MEC gen-
erating capacity will be a nominal 600 MW. The CTGs will include provisions for inlet
air evaporative cooling (SC and CC CTGs) and steam mass flow augmentation (CC
CTG). Ancillary emission sources include a fresh water cooling tower and two emer-

gency diesel engines.

Operation of the proposed project will result in the emission of air contaminants. There-
fore, a permit is required prior to the beginning of facility construction, per Rule 62-
212.300(1)(a), Florida Administrative Code (F.A.C.). This report, including the required
permit application forms and supporting documentation included in the appendices, con-
stitutes EPMEC’s application for authorization to commence construction in accordance
with the Florida Department of Environmental Protection (FDEP) permitting rules con-

tained in Chapter 62-212, F.A.C.

MEC will be located in an attainment area and will have potential emissions of a regu-
lated pollutant in excess of 100 tons per year (tpy). Consequently, MEC qualifies as a
new major facility and is subject to the Prevention of Significant Deterioration (PSD)
New Source Review (NSR) requirements of Rule 62-212.400, F.A.C. Therefore, this re-
port and application is also submitted to satisfy the permitting requirements contained in

the FDEP PSD rules and regulations.
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This report is organized as follows:

e Section 1.2 provides an overview and a summary of the key regulatory deter-
minations.

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

¢ Section 3.0 describes national and state air quality standards and discusses ap-
plicability of NSR procedures to the proposed project.

e Section 4.0 describes the PSD NSR review procedures.

e Section 5.0 provides an analysis of Best Available Control Technology
(BACT).

¢ Section 6.0 describes the dispersion modeling methodology.

s Section 7.0 provides dispersion modeling results.

» Section 8.0 discusses current ambient air quality in the MEC vicinity and pre-
construction ambient air quality monitoring.

¢ Section 9.0 addresses other potential air quality impact analyses.

e Section 10.0 provides an assessment of impacts on the Chassahowitzka Na-

tional Wildlife Refuge (NWR) Class 1 area.

Appendices A through E provide the FDEP Application for Air Permit—Title V Source,
CTG vendor information, emission rate calculations, control technology vendor data, and
FDEP correspondence regarding applicability of the Florida Electrical Power Plant Siting
Act, respectively. All dispersion modeling input and output files for the ambient impact

analysis are provided in CD-ROM format in Appendix F.

1.2 SUMMARY

MEC will consist of: (a) one nominal 175 MW General Electric 7FA CTG, one unfired
HRSG, and one STG constrained to generate less than 75 MW; i.e., one “1 by 1 by 1” CC
configuration, and (b) two nominal 175 MW General Electric 7FA CTGs operating in SC
mode. The CTGs will include provisions for inlet air evaporative cooling (SC and CC)
and steam mass flow augmentation (CC CTG only). MEC will have a total nominal gen-
eration capacity of 600 MW. Ancillary equipment inciudes one five-cell, fresh water
cooling tower, one emergency electric generator diesel engine, one emergency fire water
pump diesel engine, and water treatment and storage facilities. The CTGs will be fired
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exclusively with pipeline-quality natural gas containing no more than 1.5 grains of total

sulfur per one hundred dry standard cubic feet (gr S/100 dscf).

The planned MEC construction start date is April 2002. The projected date for the MEC
to begin commercial operation is June 2003, following initial equipment startup and

completion of required performance testing.

Based on an evaluation of anticipated worst-case annual operating scenarios, MEC will
have the potential to emit 391.3 tpy of nitrogen oxides (NO,), 349.0 tpy of carbon mon-
oxide (CO), 180.9tpy of particulate matter (PM), 180.2tpy of particulate mat-
ter/particulate matter less than or equal to 10 micrometers (PMo), 68.8 tpy of sulfur di-
oxide (SO2), 28.8 tpy of volatile organic compounds (VOCs), and 0.3 tpy of lead. Re-
parding noncriteria pollutants, MEC will potentially emit 10.4 tpy of sulfuric acid
(H,S04) mist, and 0.000013 tpy of mercury. Based on these annual emission rate poten-

tials, NO,, CO, PM/PMj4, SO3, and H,S0,4 mist emissions are subject to PSD review.

As presented in this report, the analyses required for this permit application resulted in
the following conclusions:

e The use of good combustion practices and clean fuels is considered BACT for
PM/PM,,. The CTGs will utilize the latest burner technologies to maximize com-
bustion efficiency and minimize PM/PM, emission rates, and will be fired exclu-
sively with pipeline-quality natural gas.

e Use of dry low-NOy (DLN) combustors, followed by selective catalytic reduction
(SCR), is proposed as BACT for NOy for the MEC’s CC CTG unit. For all oper-
ating scenarios, CC CTG NOy exhaust concentrations will not exceed 3.5 parts
per million by volume, dry (ppmvd), corrected to 15 percent oxygen. This con-
centration is consistent with recent FDEP BACT determinations for natural gas-
fired CTGs. Average and incremental cost effectiveness of SCONO,™ were de-
termined to be $24,187 and $142,512, respectively. Since these costs exceed val-
ues previously determined by FDEP to be cost effective, installation of
SCONO,™ control technology is considered to be economically unreasonable.

An additional NO, BACT consideration pertinent to MEC is the exclusive use of
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natural gas. CTG facilities using distillate fuel oil as a secondary fuel source will
have higher NO, emissions compared to facilities, such as MEC, which will use
natural gas as the only fuel source.

Dry low-NO, (DLN) combustor technology is proposed as BACT for NO, for the
two MEC SC CTG units. For all operating scenarios, SC CTG NO, exhaust con-
centrations will not exceed 9.0 ppmvd, corrected to 15 percent oxygen. This con-
centration is consistent with recent FDEP BACT determinations for natural gas-
fired CTGs. Average cost effectiveness of high temperature (i.e., greater than
750°F) SCR was determined to be $22,052, Because this cost exceeds values pre-
viously determined by FDEP to be cost effective, installation of “hot” SCR con-
trol technology is considered to be economically unreasonable.

Advanced burner design and good operating practices to minimize incomplete
combustion are proposed as BACT for CO and VOCs for the CTGs. At baseload
operation and annual average temperature conditions, maximum CTG CO and
VOC exhaust concentrations are projected to be 7.4 and 1.3 ppmvd at 15 percent
O,, respectively, for both CC and SC modes. At baseload operation, annual aver-
age temperature, and steam mass flow augmentation, the CC CTG CO and VOC
exhaust concentrations are projected to be 11.7 and 1.5 ppmvd at 15 percent O,
respectively. These concentrations are consistent with prior FDEP BACT deter-
minations for CTGs (e.g., City of Tallahassee Purdom Unit 8, Lakeland Utilities
Mclntosh Unit 5, and Santa Rose Energy). Average cost effectiveness of a CO oxi-
dation catalyst control system was determined to be $2,475 and $8,981 per ton of
CO for the CC CTG/HRSG and SC CTGs, respectively. Because these costs ex-
ceed values previously determined by FDEP to be cost effective, installation of
oxidation catalyst control technology is considered to be economically unreason-
able.

BACT for SO, and H,SO, mist will be achieved through the exclusive use of low-
sulfur, pipeline-quality natural gas.

MEC will have potential emissions of hazardous air pollutants (HAPs) less than
the major source thresholds of 10 tpy for any individual HAP and 25 tpy for total
HAPs. MEC is, therefore, not subject to the case-by-case Maximum Achievable
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Contro} Technology (MACT) requirements of Section 112(g)}2)(B) of the 1990
CAA Amendments.

MEC is projected o emit NOy, CO, PM/PM,q, SO-, and H»SO4 mist in greater
than significant amounts; the PSD significant emission rates are provided in Sec-
tion 3.0, Table 3-2 of this document. The ambient impact analysis demonstrates
that project impacts will be below the PSD de minimis monitoring significance
levels for these pollutants. Accordingly, MEC qualifies for the Sec-
tion 62-212.400, Table 212.400-3, F.A.C., exemption from PSD preconstruction
ambient air quality monitoring requirements for all PSD pollutants.

The ambient impact analysis demonstrates that project impacts for all pollutants
emitted in significant amounts will be below the PSD Class II significant impact
levels defined in Rule 62-210.259(259), F.A.C., and below the U.S. Environ-
mental Protection Agency (EPA) defined PSD Class 1 significant impact levels;
the EPA significant levels are provided in Section 4.0, Table 4-3 of this docu-
ment. Accordingly, multi-source interactive assessments of National Ambient Air
Quality Standards (NAAQS) attainment and PSD Class 1 and 1l increment con-
sumption were not required.

Based on refined dispersion modeling, MEC will not cause nor contribute to a
violation of any NAAQS, Florida Ambient Air Quality Standards (AAQS), or
PSD increments for Class I or Class II areas.

Modeling of H,SO4 mist emissions shows that maximum project impacts will be
well below FDEP’s draft ambient reference concentrations; the FDEP draft ambi-
ent reference concentration for H,SO4 mist are provided in Section 7.4 of this
document.

The ambient impact analysis also demonstrates that project pollutant impacts will
be below levels that are detrimental to soils and vegetation and will not impair
visibility.

The nearest PSD Class I area (Chassahowitzka NWR) is located approximately
110 kilometers (km) north of the MEC site. Based on refined Calpuff dispersion
modeling, visibility and deposition impacts on this Class 1 area will be below the
applicable National Park Service (NPS) significance levels; the NPS significance

levels are discussed in Section 10.0 of this document.
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e Rule 62-210.700(1), F.A.C., allows for excess emissions due to start-up, shut-
. down, or malfunction for no more than 2 hours in any 24-hour period unless spe-
cifically authorized by FDEP for a longer duration. Because CC CTG cold start-

up and shutdown periods may last for more than 2 hours in a 24-hour period, the
following periods of excess emissions above the 2-hour per 24-hour limit are re-
quested for the MEC CC CTG: (a) up to 4 hours per start-up during cold start-up

to CC operation, and (b) up to 3 hours per shutdown during shutdowns from CC
operation. Cold start-up is defined as a startup to CC operation following a com-
plete shutdown lasting at least 48 hours. CTG start-up is defined as that period of
time from initiation of CTG firing unit until the unit reaches steady-state load op-
eration. Steady-state operation is reached when the CTG reaches minimum load

(i.e., 50 percent load) and the STG is declared available for load changes.
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2.0 DESCRIPTION OF THE PROPOSED FACILITY

2.1 PROJECT DESCRIPTION, AREA MAP, AND PLOT PLAN

MEC will be located in Manatee County approximately 0.6 miles northeast of Buckeye

Road and U.S. Highway 41 (U.S. 41) directly northeast of the town of Piney Point. The
plant site is bordered on the north and east by agricultural land, and on the west and south
by an existing phosphate processing complex. MEC site Jocation and vicinity maps are

provided in Figures 2-1 and 2-2, respectively.

Major components of the MEC include:
¢ One CC unit comprised of one General Electric 7FA CTG, one unfired
HRSG, and one STG. This CC configuration is commonly referred to as a

“1 by 1 by 17 configuration with the values referring to the number of
CTGs, HRSGs, and STGs, respectively.

¢ Two General Electric 7FA CTGs operating in SC mode.

¢ One 5-cell mechanical draft, fresh water cooling tower.

* One 2,600-horsepower (HP) emergency diesel-fired electrical generator.
* One 250-HP emergency diesel-fired fire water pump.

* Ancillary equipment, including raw and demineralized water storage tanks.

The CTGs will be General Electric 7FA units. Each CTG will have provisions for inlet
air evaporative cooling (SC and CC CTGs) and steam mass flow augmentation (CC CTG
only). Each CTG will be capable of producing a nominal 175 MW of electricity. The CC
unit HRSG will be unfired; i.e., will not be operated with supplemental duct burners. It
will furnish steam to the STG for the additional generation of electricity. The STG will be
operationally constrained to generate less than 75 MW. The CTGs will be fired exclu-

sively with pipeline-quality natural gas.
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The MEC CC CTG/HRSG unit will be capable of continuous operation at baseload for up
to 8,760 hours per year (hr/yr). The two SC CTGs will each be capable of continuous op-
eration at baseload for up to 5,000 hr/yr. To provide flexibility in operations, EPMEC re-
quests that the Department permit constraint on SC CTG operations be expressed 1n total
annual fuel heat input for the two SC CTGs instead of operating hours. Specifically, a per-
mit limit of 9,009,347 million British thermal units per year (MMBt/yr), higher heating
value (HHV), for each of the two SC CTGs 1s requested. This heat input limit is based on a
SC CTG annual operating profile of: (a} 1,000 hr/yr at baseload operation and 35°F ambi-
ent air temperature (representative winter temperature), (b) 3,000 hr/yr at baseload op-
eration and 73°F ambient air temperature (average annual temperature), and (c) 1,000
hr/yr at baseload operation and 96°F ambient air temperature (representative summer

temperatore). The CTGs will normally operate between 50- and 100-percent load.

Combustion of natural gas in the CTGs will result in emissions of particulate matter
(PM/PM0), SO,, NO,, CO, VOCs, lead, H,SO4 mist, and minor amounts of HAPs.

Cooling tower operations will result in PM/PM o emissions due to drift losses.

Emission control systems proposed for the CC CTG/HRSG unit include the use of DLN
combustors, foliowed by post-combustion SCR technology for control of NO,; good
combustion practices for abatement of CO and VOCs; and exclusive use of clean, low-
sulfur, low-ash, pipeline quality natural gas to minimize PM/PM 4, SO;, and H,SO4 mist
emissions. Emission control systems proposed for the two SC CTGs include the use of
DLN combustors for control of NO, and the same CO, VOCs, PM/PM;, SO,, and H.80,
mist emission control technologies described for the CC CTG/HRSG unit. High effi-
ciency drift eliminators will be utilized to control PM/PM,, emissions from the mechani-

cal draft, fresh water cooling tower.

A general site layout of the MEC showing facility property lines, major process equip-
ment and structures, and the major emission points is presented in Figure 2-3. Access to
the plant site will be provided via U.S. 41. The plant entrance will have security gates to

control site access. The entire plant perimeter will be fenced at the plant boundary.
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2.2 PROCESS DESCRIPTION AND PROCESS FLOW DIAGRAM

The proposed MEC natural gas-fired power generation facility will include three nominal

175 MW CTGs, one HRSG operated without auxiliary finng, and one STG operationally
constrained to generate less than 75 MW. Total MEC generation capacity will be a nomi-

nal 600 MW. A process flow diagram of MEC is presented in Figure 2-4.

CTGs are heat engines that convert latent fuel energy into work using compressed hot gas
as the working medium. CTGs deliver mechanical output by means of a rotating shaft
that is used to drive an electrical generator, thereby converting a portion of the engine’s
mechanical output to electrical energy. Ambient air is first filtered and then compressed
by the CTG compressor. The CTG compressor increases the pressure of the combustion
air stream and also raises its temperature. During warm ambient temperature conditions,
the turbine inlet ambient air will be cooled by an evaporative cooler, thus providing
denser air for combustion and increasing the power output. The compressed combustion
air is then combined with natural gas fuel and burned in the CTG’s high-pressure com-
bustor to produce hot gases. These high-pressure, hot gases expand and turn the CTG’s
turbine to produce rotary shaft power that is used to drive an electric generator as well as

the CTG combustion air compressor.

The CC CTG will also utilize steam mass flow augmentation (i.c., the injection of stearn
into the CTG). Steam injection for mass flow augmentation is different than vusing steam
injection in the CTG combustion zone for NO, control. The MEC CTGs will rely upon
DLN combustor technology to reduce NOy emissions. The CC CTG/HRSG unit will also

include SCR control technology to further reduce NO, emissions.

The hot exhaust gases from the CC CTG next flow to the HRSG for steam production.
The CC CTG will use a HRSG to recover exhaust heat from the CTG and produce steam
to power the STG. The STG will drive an electric generator operationally constrained to

generate less than 75 MW. Following reuse of the CTG exhaust waste heat by the HRSG,
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the exhaust gases are discharged to the atmosphere. Exhaust gases from the SC CTGs,

which do not include HRSGs, are discharged directly to the atmosphere.

After final design, the primary method to control steam turbine generator output will be
the use of steam into the combustion turbine. Certain ambient conditions and transients
shall further require steam turbine generator output control by additional systems. Control
loops will be optimized to most effective yield the output desired. Systems such as steam
bypass, economizer bypass, and cooling tower controls are some of the methods envi-

sioned.

Normal operation is expected to consist of the one CC CTG/HRSG operating at baseload.
The two SC CTGs will normally operate between 50 and 100 percent load depending on
power demands. Alternate operating modes include reduced load (i.e., between 50 and
100 percent of baseload) operation for the CC CTG/HRSG unit depending on power de-
mands and use of CTG inlet air evaporative cooling (or similar/equal systems such as
"fogging") during warm ambient air temperature periods. CC CTG steam mass flow
augmentation will occur normally as the principle method of STG output control. The CC
CTG/HRSG unit is designed for continuous operation (i.e., 8,760 hr/yr) and may operate
at up to a 100-percent annual capacity factor. Each SC CTG may operate with a natural

gas heat input up to 9,009,347 MMBt/yr, HHV.

Rule 62-210.700(1), F.A.C., allows for excess emissions due to startup, shutdown, or
malfunction for no more than 2 hours in any 24-hour period unless specifically author-
ized by FDEP for a longer duration. Because CC CTG cold start-up and shutdown peri-
ods may last for more than 2 hours in a 24-hour period, the following periods of excess
emissions above the 2-hour per 24-hour limit are requested for the MEC CC CTG: (a) up
to 4 hours per start-up during cold start-up to CC operation, and (b) up to 3 hours per
shutdown during shutdowns from CC operation. Cold start-up is defined as a startup to
CC operation following a complete shutdown lasting at least 48 hours. CTG start-up is
defined as that period of time from initiation of CTG firing unit until the unit reaches
steady-state load operation. Steady-state operation is reached when the CTG reaches

minimum load {i.e., 50 percent load) and the STG is declared available for load changes.
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The CTGs will utilize DLN combustion technology (SC and CC CTGs) and SCR (CC
CTG only) to control NOy air emissions. The exclusive use of low-sulfur natural gas in
the CTGs will minimize PM/PM,q, SO», and H.SO4 mist air emissions. High efficiency
combustion practices will be employed to control CTG CO and VOC emissions. The 5-
cell mechanical draft, fresh water cooling tower will be equipped with drift eliminators,

achieving a drift loss rate of no more 0.0005 percent of circulating water flow rate.

2.3  EMISSION AND STACK PARAMETERS
Tables 2-1 and 2-2 provide maximum hourly criteria pollutant CC CTG/HRSG and SC

CTG emission rates, respectively. Maximum hourly H,SO4 mist emission rates are sum-
marized in Tables 2-3 and 2-4 for the CC CTG/HRSG and SC CTGs, respectively.
Maximum hourly hazardous air pollutant (HAP) emission rates are summarized in Ta-
bies 2-5 and 2-6 for the CC CTG/HRSG and SC CTGs, respectively. The highest hourly
emission rates for each pollutant are prescribed, taking into account load and ambient

temperature to develop maximum hourly emission estimates for each CTG.

For the CC CTG/HRSG unit, maximum hourly emission rates of PM,q, SO2, H2SOq4, and
lead, in units of pounds per hour (Ib/hr), are projected to occur for operations at winter
temperatures (1.e., 35°F) and baseload. Maximum hourly emission rates of NO,, CO, and
VOC, in units of Ib/hr, are projected to occur for operations at 59°F ambient air tempera-
ture, inlet air evaporative cooling, steam mass flow augmentation, and baseload. For the
SC CTGs, maximum hourly emission rates of all pollutants, in units of Ib/hr, are pro-
jected to occur for operations at winter temperatures and baseload. The bases for these

emission rates are provided in Appendix C.

Table 2-7 presents projected maximum annualized criteria and HAP emissions for MEC
based on an evaluation of expected annual operating profiles. The annual operating pro-
files are defined in Appendix C, Table C-1A (for the CC CTG/HRSG unit) and Ta-
ble C-1B (for the SC CTGs). These profiles represent expected MEC operations on an
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Table 2-1. Maximum Criteria Pollutant Emission Rates for Three Unit Loads and Four Ambient Temperatures (CC CTG/HRSG)

Unit Ambient

Load Temperature PM/PM,* S0, NO, CO voC Lead

(%) P Ib/hr g/s [b/hr ppmvdt Ib/hr  ppmvdf  Ib/hr  ppmvdt  Ibhr  ppmvdt  Ib/hr g/s

100 35 20.0 2.52 7.7 0.8 238 35 31.0 7.6 3.0 1.3 0.029  0.0036
59% 200 2.52 7.6 0.8 23.6 35 48.4 11.8 34 1.5 0.029  0.0036
73% 20.0 2.52 7.5 08 230 3.5 47.0 11.7 33 1.5 0.028 0.0035
963 20.0 T 252 7.1 0.8 220 35 44.7 11.7 3.0 1.4 0.027 0.0034

75 35 19.0 2.39 6.1 0.8 18.7 3.5 24.0 7.4 24 1.2 0.023 0.0029
73 19.0 2.39 57 0.8 17.6 35 23.0 7.5 22 1.3 0.022 0.0027
96 19.0 2.39 55 0.8 16.8 35 21.0 7.3 22 1.3 0.020 0.0026

50 35 19.0 2.39 49 0.8 14.9 35 20.6 7.9 2.1 1.4 0.018 0.0023
73 19.0 2.39 4.6 0.8 14.0 3.5 19.0 7.9 1.8 1.3 0.017 0.0022
96 19.0 2.39 4.3 0.8 13.3 35 8.0 7.9 1.8 1.4 0.016  0.0021

Note: ppmvd = parts per million by volume

*  As measured by EPA Reference Methods 201A and 202.

t Corrected to 1 5-percent oxygen.

1 Emission rates include evaporative cooling and steam mass flow augmentation.

Sources: EPMEC, 2001.

ECT, 2001.
GE, 2001.
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Table 2-2. Maximum Criteria Pollutant Emission Rates for Three Unit Loads and Three Ambient Temperatures (Per SC CTG)

Unit Ambient
Load Temperature PM/PM,,* $0, NO, CcO vOC Lead
(%) (°F) th/hr g/s [b/hr ppmvdt Ibmr ppmvdf  Ibhr ppmvdt  Ib/hr  ppmvdt  Ib/hr g's
100 35 18.3 2.31 7.7 0.8 61.0 9.0 310 7.5 3.0 1.3 0.029  0.0036
73t 18.3 2.31 7.2 0.8 57.0 9.0 28.0 7.4 2.8 1.3 0.029  0.0036
961 18.3 2.31 6.8 0.8 54.0 9.0 27.0 7.3 2.6 1.3 0.028  0.0035
75 35 18.3 2.31 6.1 0.8 48.0 9.0 24.0 74 24 1.2 0.025  0.0032
73 18.3 2.31 5.7 0.8 45.0 9.0 23.0 74 2.2 1.3 0.027  0.0034
96 18.2 2.29 5.4 0.8 43.0 9.0 21.0 7.4 22 1.3 0.025  0.0031
50 35 18.2 2.29 49 0.8 38.0 9.0 20.0 7.7 2.0 1.3 0.023  0.0029
73 18.2 2.29 4.6 0.8 36.0 9.0 19.0 7.8 1.8 1.3 0.022  0.0027
96 18.2 2.29 44 0.8 34.0 9.0 18.0 8.0 1.8 1.4 0.020  0.0026

Note: ppmvd = parts per million by volume

*  As measured by EPA Reference Methods 201A and 202.

t  Corrected to 15-percent oxygen.
t Emission rates include evaporative cooling.

Sources: EPMEC, 2001.

ECT, 2001.
GE, 2001.



Table 2-3. Maximum H-S0. Emission Rates for Three Unit Loads and Four Ambient
. Temperatures (CC CTG/HRSG)

Unit Load Ambient Temperature H>S04 mist

(%) (°F) Ib/hr /s

100 35 1.41] 0.177
59* 1.41 0.177
13* 1.37 0.173
96* 1.31 0.165

75 35 1.13 0.142
73 1.06 0.133
96 1.00 0.126

50 35 0.90 0.114
73 0.84 0.106
96 0.80 0.101

. Note: g/s = gram per second.

*Emission rates include evaporative cooling and steam mass flow augmentation.

Sources: EPMEC, 2001.
ECT, 2001.
General Electric, 2001.

o)
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Table 2-4. Maximum H>SO,4 Emission Rates for Three Unit L.oads and Three Tempera-
. tures (Per SC CTG)

Unit Load Ambient Temperature H,S04 mist

(%) (°F) 1b/hr g/s

100 35 0.94 0.118
73%* 0.88 0.111
96* (.83 0.105

75 35 0.75 0.094
73 0.70 0.089
96 0.67 0.084

50 35 0.60 0.076
73 0.56 0.071
96 0.53 0.067

Note: g/s = gram per second.
. *Emission rates include evaporative cooling.

Sources; EPMEC, 2001,
ECT, 2001.
General Electric, 2001.
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Table 2-5. Maximum HAP Pollutant Emission Rates for 100 Percent Load and Four Temperatures—CC CTG/HRSG

Unit Ambient

Load Temp. 1,3-Butadiene Acetaldehyde Acrolein Benzene Ethylbenzene Formaldehyde
(%) (°F) Ib/hr g/s Ib/hr g/s Ib/hr /s Ib/hr g/s Tb/hr /s Ib/hr g/s
100 35 1.52E-04 1.91E-05 1.52E-03 1.91E-04  4.76E-05  6.00E-06  1.04E-03 1.31E-04  1.30E-04  1.64E-05  1.30E-09 1.64E-10
59t 1.37E-04 1.72E-05 1.37E-03 1.72E-04  4.30E-05 5.42E-06 9.38E-04 1.18E-04  1.17E-04  1.48E-05 1.17E-09 1.48E-10
73t 1.37E-04 1.72E-05 1.37E-03 1.72E-04  430E-05  542E-06 9.38E-04  1.18E-04 117E-04  1.4BE-05 1.17E-09 1.48E-10
96t 1.23E-04 1.56E-05 1.23E-03 1.56E-04  3.88E-05  4.89E-06 8.46E-04  1.07E-04 1.06E-04  1.33E-05 1.06E-09 1.33E-10
Unit Ambient
Load Temp. Mercury Naphthalene PAH Propylene Oxide Toluene Xylene
(%) (°F) Ib/hr g/s {b/hr g/s Ib/hr g/s Ib/hr g's Ib/hr g/s Tb/he als
100 35 3.14E-02  3.96E-03 3.25E-04  4.09E-05 845E-07 1.06E-07 7.25E-04 9.14E-05  2.49E-03  3.14E-04  2.3BE-03 3.00E-04
591  2.83E-02 3.57E-03 293E-04  3.69E-05  7.62E-07 S.60E-08 6.55E-04 8.25E-05  2.25E-03  2.83E-04  2.15E-03 2.71E-04
73t  2.83E-02 3.57E-03 293E-04  3.69E-05 762E-07 S.60E-08 655E-04  8.25E-05  2.25E-03  2.83E-04  2.15E-03 2. 71E-04
96t  2.56E-02 3.22E-03 265E-04  333E-05 6.88E-07 867E-08 591E-04  7.44E-05  203E-03  2.56E-04 1.94E-03 2.42E-04
Note:  g/s = gram per second

Ib/hr = pound per hour

PAH = polycyclic aromatic hydrocarbons

+ Emission rates include evaporative cooling and steam mass flow augmentation.

Source: ECT, 2001.
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Table 2-6. Maximum HAP Pollutant Emission Rates for 100 Percent Load and Three Temperatures—SC CTGs

Unit Ambient

Load Temp. 1,3-Butadiene Acetaldehyde Acrolein Benzene Ethylbenzene Formaldehyde
(%) (°F) Ib/hr /s Ib/hr /s Ib/hr /s 1b/hr /s Ib/hr gfs Ib/hr g/s
100 35 1.52E-04 1.91E-05 1.52E-03 1.91E-04  4.76E-05  6.00E-06  1.04E-03 1.31E-04  1.30E-04 1.64E-03 1.30E-09 1.64E-10
73t 1.37E-04 1.72E-05 1.37E-03 1.72E-04  4.30E-05  542E-06 9.38E-04 1.18E-04 1.17E-04 1.48E-05 1.17E-0% 1.48E-10
96t 1.23E-04 1.56E-05 1.23E-03 1.56E-04  3.88E-05 4.89E-06 B8.46E-04  1.07E-04 1.06E-04 1.33E-05 1.06E-09 1.33E-10
Unit Ambient
Load Temp. Mercury Naphthalene PAH Propylene Oxide Toluene Xylene
(%} (OF) [b/hr g/s Ib/hr efs Ih/hr /s Ib/hr g's Ib/hr g/s 1b/hr gls
100 35 3.14E-02  3.96E-03 3.25E-04  4.09E-05  8.45E-07 1.06E-07  7.25E-04  9.14E-05  249E-03  3.14E-04  2.38E-03 3.00E-04
731  2.83E-02 3.57E-03 293E-04 3.69E-05 7.62E-07 9.60E-08  6.55E-04  8.25E-05 225E-03  2.83E-04  2.I15E-03 2.71E-04
961  2.56E-02 3.22E-03 2.65E-04 3.33E-05 6.88E-07 867E-08 S9IE-04  T44E-05  2.03E-03  2.56E-04 1.94E-03 2.42E-04
Note:  g/s = gram per second

Ib/hr = pound per hour
PAH = polycyclic aromatic hydrocarbons

+  Emission rates include evaporative cooling.

Source: ECT, 2001.



. Table 2-7. Maximum Annualized Emission Rates (tpy)

CTGs Emergency Cooling MEC
Pollutant Diesel Engines Tower Totals
NO, 386.9 4.4 N/A 3913
CcO 348.0 1.0 N/A 349.0
PM 179.1 0.2 1.6 180.9
PMp 179.1 0.1 1.0 180.2
SO, 68.7 0.1 N/A 68.8
VOCs 28.6 02 N/A 28.8
Lead 03 <0.001 N/A 0.3
Mercury 0.000013 <0.00001 N/A 0.000013
H,SO, mist 10.4 <0.001 N/A 10.4
1,3-Butadiene 0.0010 <0.00001 N/A 0.0010
. Acetaldehyde 0.7416 <0.00001 N/A 0.7416
Acrolein 0.0964 <0.00001 N/A 0.0964
Benzene 03149 <0.00001 N/A 0.3149
Ethylbenzene 0.3923 <0.00001 N/A 0.3923
Formaldehyde 1.9615 <(.00001 N/A 19615
Naphthalene 0.0109 <0.00001 N/A 0.0109
Polycyclic Aromatic 0.0081 <0.00001 N/A 0.0081
Hydrocarbons
Propylene Oxide 0.4921 <0.00001 N/A 0.4921
Toluene 1.1700 <0.00001 N/A 1.1700
Xylene 1.1201 <0.00001 N/A 1.1201

Note: N/A = not applicable.

Sources: EPMEC, 2001.
ECT, 2001.

. General Electric, 2001.
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annual basis and were developed to provide conservative estimates of annual emission
rates. For the CTG/HRSG unit, two profiles were developed. CC CTG/HRSG Profile A
consists of 8,760 hr/yr operation at 73°F ambient air temperature, baseload, with inlet air
evaporative cooling and steam mass flow augmentation. CC CTG/HRSG Profile B is
comprised of: (a) 540 hr/yr at baseload operation and 35°F ambient air temperature, (b)
1,620 hr/yr at baseload operation and 59°F ambient air temperature with inlet air evapo-
rative cooling and steam mass flow augmentation, (c) 4,764 hr/yr at baseload operation
and 73°F ambient air temperature with inlet air evaporative cooling and steam mass flow
augmentation, and (d) 1,836 hr/yr at baseload operation and 96°F ambient air temperature

with inlet air evaporative cooling and steam mass flow augmentation.

For the SC CTGs, two annual profiles were also developed. SC CTG Profile A consists
of 5,000 hr/yr operation at 73°F ambient air temperature, baseload, with inlet air evapo-
rative cooling. SC CTG Profile B consists of: (a) 1,000 hr/yr at baseload operation and
35°F ambient air temperature (representative winter temperature), (b) 3,000 hr/yr at
baseload operation and 73°F ambient air temperature (average annual temperature), and
(c) 1,000 hr/yr at baseload operation and 96°F ambient air temperature (representative

summer typical peak/extreme temperature).

For the CC CTG/HRSG unit, maximum annualized rates are projected to occur under CC
CTG/HRSG Profile A operating conditions. For the SC CTGs, maximum annualized

rates are projected to occur under SC CTG Profile B operating conditions.

Annual emission rate estimates for the mechanical draft cooling tower, emergency elec-
trical generator and fire water pump diesel-fired engines, and total MEC annual emis-
sions are also shown in Table 2-7. Details of the annualized emission calculations are in-
cluded in Appendix C. Stack parameters for the natural gas-fired CC CTG/HRSG, SC
CTGs, and cooling tower are provided in Tables 2-8, 2-9, and 2-10, respectively.
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Table 2-8. Stack Parameters for Three Unit Loads and Four Ambient Temperatures—CC CTG/HRSG

Ambient Stack Exit Stack Exit

Unit Load Temperature Stack Height Temperature Velocity Stack Diameter
(%) (OF) ft meters °F K ft/sec m/sec ft meters

100 35 135 41.1 187 359 61.1 18.6 19.0 5.79

59+ 135 41.1 193 363 62.3 19.0 19.0 5.79

73t 135 41.1 195 364 608 18.5 19.0 5.79

96t 135 41.1 199 366 58.4 17.8 19.0 5.79

75 35 135 41.1 169 349 46.8 14.3 19.0 5.79

73 135 411 177 354 45.3 13.8 19.0 5.79

96 135 41.1 182 356 43.8 13.4 19.0 5.79

50 35 135 41.1 154 34 37.5 11.4 15.0 5.79

73 135 41.1 166 348 37.1 113 19.0 5.79

96 135 41.1 174 352 36.6 i1.1 19.0 5.79

Note: K = Kelvin.

ft/sec = foot per second.
m/sec = meter per second.

t Evaporative cooling and steam mass flow augmentation.

Sources: GE, 2001.
ECT, 2001.
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Table 2-9. Stack Parameters for Three Unit Loads and Three Ambient Temperatures—SC CTGs

Ambient Stack Exit Stack Exit

Unit Load Temperature Stack Height Temperature Velocity Stack Diameter
(%) (°F) ft meters °F K ft/sec m/sec ft meters

100 35 135 41.1 1,092 862 146.5 447 19.0 5.79

73% 135 41.1 1,128 882 140.8 429 19.0 5.79

796}‘ 135 41.1 1,146 892_ 136.2 41.5 19.0 5.79

75 35 135 411 1,137 887 118.8 36.1 19.0 5.79

73 135 41.1 1,165 903 1153 35.1 19.0 5.79

96 135 41.1 1,185 914 112.2 34.2 19.0 5.79

50 35 135 41.1 1,185 914 100.7 30.7 19.0 5.79

73 135 41.1 1,200 922 98.0 29.9 19.0 5.79

96 135 41.1 1,200 922 95.5 29.1 19.0 5.79

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

T Evaporative cooling.

Sources: GE, 2001.
ECT, 2001.
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Tabie 2-10. Cooling Tower Stack Parameters

Cooling Tower (Per Cell)

Stack Exit Stack Exit
Stack Height Temperature Velocity Stack Diameter
ft meters °F K ft/sec m/sec ft meters
60 18.3 100 311 26.4 8.1 40.0 12.2

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

Sources: EPMEC, 2001.
ECT, 2001.



3.0 AIR QUALITY STANDARDS AND NEW
SOURCE REVIEW APPLICABILITY

3.1 NATIONAL AND STATE AAQS
As a result of the 1977 Clean Air Act (CAA) Amendments, the EPA has enacted primary
and secondary NAAQS for six air pollutants (40 Code of Federal Regulations [CFR] 50).

Primary NAAQS are standards the attainment and maintenance of which, in the judge-
ment of the EPA Administrator, based on air quality criteria and allowing an adequate
margin of safety, are requisite to protect the public health. Secondary NAAQS are stan-
dards the attainment and maintenance of which, in the judgement of the EPA Adminis-
trator, based on air quality criteria, are requisite to protect the public welfare from any
known or anticipated adverse effects associated with the presence of such air pollutants in
the ambient air. Florida has also enacted AAQS; reference Section 62-204.240, F.A.C.
Table 3-1 presents the current national and Florida AAQS.

Areas of the country in violation of the NAAQS are designated as nonattainment areas,
and new sources to be located in or near these areas may be subject to more stringent air
permitting requirements. The proposed MEC will be located in Manatee County ap-
proximately 0.6 miles northeast of Piney Point. Manatee County is presently designated
in 40 CFR §81.310 as better than the national standards (for total suspended particulates
[TSPs] and SO,), unclassifiable/attainment (for CO), not designated (for lead), and un-
classifiable or better than national standards (for nitrogen dioxide [NO;]). EPA had pre-
viously revoked the }-hour ozone standard for all areas of Florida in June 1998 due to
adoption of a new 8-hour ozone standard. However, because of litigation involving the
new 8-hour ozone standard, on July 5, 2000, EPA reinstated the 1-hour ozone standard
for all counties in Florida. Presently, 40 CFR §81.310 designates all counties in Florida,
including Manatee County, as unclassifiable/attainment with respect to the 1-hour ozone

standard.

Manatee County is designated attainment for ozone, SO,, CO, and NO, and unclassifi-

able for PM ) and lead by Section 62-204.340, F.A.C.
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Table 3-1.  National and Florida Air Quality Standards (pgfm3 unless otherwise staied)
Pollutant Averaging National Standards Florida
{units) Periods Primary Secondary Standards
SO, 3-hour! 0.5 [1.300] 0.5 [1.300]
(pprv) [ g/m’] 24-hour' 0.14 [365) 0.1 [2601
Annual® 0.030 [80] 0.02 [60]
50, 3-hour' 1,300
24-hour' 260
Annual® 60
PM " 24-hour’ 150 150
Annual® 50 50
PM,, 24-hour’ 150
Annual® 50
PM, """ 24-hour’ &5 65
Annuat? 15 15
CO 1-hour! 35 {40,000] 35 {40,000)
(ppmv) [pg/m’] 8-hour' 9 [10,000] 9 [10,000]
cCO 1-hour' 40,000
8-hour' 10,000
Ozone 1-hour’ 0.12 [235] 0.12 [235]
(ppmv) [pg/m*] 8-hour™"! 0.08 [157] 0.08 [157]
NO, Annual® 0.053 [100] 0.053 [100] 0.05 [100]
(ppmv) [pg/m’]
NO, " Annual® 100
Lead Calendar Quarter 1.5 1.5 1.5

Arithmetic Mean

'Not to be exceeded more than once per calendar year.
?Arithmetic mean.

Standard attained when the 99 percentile is less than or equal o the standard, as determined by 40 CFR 50, Appen-
dix N.

4 Arithmelic mean, as determined by 40 CFR 50, Appendix N.

SNot to be exceeded more than once per year, as determined by 40 CFR 50, Appendix K.

8Standard attained when the expected annual arithmetic mean is less than or equal to the standard, as determined by 40
CFR 50, Appendix K.

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

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

?Standard attained when the expected number of days per calendar year with maximum hourly average cencentrations
above the standard is equal 1o or less than 1, as determined by 40 CFR 50, Appendix H.

19Gyandard attained when the average of the annual 4" highest daily maximum 8-hour average concentration is less than
or equal 1o the standard, as determined by 40 CFR 50, Appendix L.

"“The U.S. Court of Appeals for the District of Columbia Circuit (Circuit Court) held that these standards are not en-
forceable. American Trucking Association v. U.S.EP.A, 1999 WL300618 (Circuit Court).

2The Circuit Court may vacate standards following briefing. Id.

"*The Circuit Court held PM,, standards vacated upon promulgation of effective PM; 5 standards.

Sources: 40 CFR 50.
Section 62-204,240, F.A.C.
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3.2 NONATTAINMENT NSR APPLICABILITY

MEC will be located in Manatee County. As noted above, Manatee County is presently

designated as either better than national standards or unclassifiable/attainment for all cri-
teria pollutants. Accordingly, MEC emission sources are not subject to the nonattainment

NSR requirements of Section 62-212.500, F.A.C.

3.3 PSD NSR APPLICABILITY
The MEC CTGs will each have a heat input greater than 250 million British thermal units

per hour (MMBtu/hr), will be located in an attainment area, and will have potential emis-
sions of a regulated pollutant in excess of 100 tpy. Therefore, MEC qualifies as a new
major facility and 1s subject to the PSD NSR requirements of Section 62-212.400, F.A.C,,

for those pollutants that are emitted at or above the specified PSD significant emission

rate levels.

Comparisons of estimated potential annual emission rates for the MEC Project and the
PSD significant emission rate thresholds are provided in Table 3-2. As shown in this ta-
ble, potential emissions of NO,, PM, PMjg, SO,, CO, and H,50, mist are each projected
to exceed the applicable PSD significant emission rate level. These pollutants are, there-
fore, subject to the PSD NSR requirements of Section 62-212.400, F.A.C. Detailed emis-

sion rate estimates for MEC are provided in Appendix C.

3 '3 YAGOPAONELPASOMEQPSD.DOC—030701




Table 3-2. MEC Projected Emissions Compared to PSD Significant Emission Rates

PSD
MEC Significant
Project Emission
Emissions Rate PSD
Pollutant (tpy) (tpy) Applicability

NOy 391.3 40 Yes
cO 349.0 100 Yes
PM 180.9 25 Yes
PM,o 180.2 15 Yes
SO, 68.8 40 Yes
Ozone/VOC 28.8 40 No
Lead 0.3 0.6 No
Mercury 0.000013 0.1 No
Total fluorides <0.001 3 No
H,S04 mist 10.4 7 Yes
Total reduced sulfur (including Not Present 10 No
hydrogen sulfide)
Reduced sulfur compounds (in- Not Present 10 No
cluding hydrogen sulfide)
Municipal waste combustor acid Not Present 40 No
gases (measured as SO; and hy-
drogen chloride)
Municipal waste combustor met- Not Present 15 No
als (measured as PM)
Municipal waste combustor or- Not Present 3.5x10° No

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

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

ECT, 2001.
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4.0 PSD NSR REQUIREMENTS

CONTROL TECHNOLOGY REVIEW

Pursuant 10 Rule 62-212.400(5)(c), F.A.C., an analysis of BACT is required for each

pollutant that is emitted by the proposed MEC in amounts equal to or greater than the

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

“an emission limitation, including a visible emission standard, based on the
maximum degree of reduction of each pollutant emitted which the Departiment, on
a case by case basis, taking into account energy, environmental, and economic
impacts, and other costs, determines is achievable through application of produc-
tion processes and available methods, systems and techniques (including fuel
cleaning or treatment or innovative fuel combustion techniques) for control of
each such pollutant. If the Department determines that technological or economic
limitations on the application of measurement methodology to a particular part of
an emissions unit or facility would make the imposition of an emission standard
infeasible, a design, equipment, work practice, operational standard or combina-
tion thereof, may be prescribed instead to satisfy the requirement for the applica-
tion of BACT. Such standard shall, to the degree possible, set forth the emissions
reductions achievable by implementation of such design, equipment, work prac-
tice or operation. Each BACT determination shall include applicable test methods
or shall provide for determining compliance with the standard(s) by means which

achieve equivalent results.”

BACT determinations are made on a case-by-case basis as part of the FDEP NSR process

and apply to each pollutant that exceeds the PSD significant emission rate thresholds

shown in Table 3-2. All emission units involved in a major modification or a new major

source that emit or increase emissions of the applicable pollutants must undergo BACT

analysis. Because each applicable pollutant must be analyzed, particular emission units may

undergo BACT analysis for more than one pollutant.
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BACT is defined in terms of a numerical emissions limit unless determined to be infeasi-
ble. This numerical emissions limit can be based on the application of air pollution con-
trol equipment; specific production processes, methods, systems, or techniques; fuel
cleaning; or combustion techniques. BACT hmitations may not exceed any applicable
federal new source performance standard (NSPS) or national emission standard for haz-
ardous air pollutants (NESHAPs), or any other emission limitation established by state

regulations.

BACT analyses are conducted using the top-down analysis approach, which was outlined
in a December 1, 1987, memorandum from Craig Potter, EPA Assistant Administrator, to
EPA Regional Administrators on the subject of Improving New Source Implementation.
Using the top-down methodology, available control technology alternatives are identified
based on knowledge of the particular industry of the applicant and previous control tech-
nology permitting decisions for other identical or similar sources. These alternatives are
rank ordered by stringency into a control technology hierarchy. The hierarchy is evalu-
ated starting with the rop, or most stringent alternative, to determine economic, environ-
mental, and energy impacts, and to assess the feasibility or appropriateness of each alter-
native as BACT based on site-specific factors. 1f the top control alternative is not appli-
cable, or 1s technically or economically infeasible, it is rejected as BACT, and the next
most stringent alternative is then considered. This evaluation process continues until an
applicable control alternative is determined to be both technologically and economically
feasible, thereby defining the emission leve! corresponding to BACT for the pollutant in

question emitted from the particular facility under consideration.

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

tion for a PSD permit must contain, for each pollutant subject to review, an analysis of
ambient air quality data in the area affected by the proposed major stationary source or
major modification. The affected pollutants are those that the source would potentially
emit in significant amounts; i.e., those that exceed the PSD significant emission rate

thresholds shown in Table 3-2.
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Preconstruction ambient air monitoring for a period of up to | year generally is appropri-
ate to complete the PSD requirements. Existing data from the vicinity of the proposed
source may be used if the data meet certain quality assurance {QA) requirements; other-
wise, additional data may need to be gathered. Guidance in designing a PSD monitoring
network is provided by EPA’s Ambient Monitoring Guidelines for Prevention of Signifi-

cant Deterioration (1987a).

Rule 62-212.400(2)(e), F.A.C., provides an exemption that excludes or limits the pollut-
ants for which an air quality monitoring analysis is conducted. This exemption states that
a proposed facility shall be exempt from the monitoring requirements of Rule
62-212.400(5)(f) and (g), F.A.C., with respect to a particular pollutant, if the emissions
increase of the pollutant from the source or modification would cause, in any area, air
quality impacts less than the PSD de minimis ambient impact levels presented in Rule
62-212.400, Table 212.400-3, F.A.C. (see Table 4-1). In addition, an exemption may be
granted if the air quality impacts due to existing sources in the area of concern are less

than the PSD de minimis ambient impact levels.

Applicability of the PSD preconstruction ambient monijtoring requirements to the MEC is

discussed in Section 8.0.

4.3 AMBIENT IMPACT ANALYSIS

An air guality or source impact analysis must be performed for a proposed major source
subject to PSD for each pollutant for which the increase in emissions exceeds the signifi-
cant emission rates (see Table 3-2). The FDEP rules specifically require the use of appli-
cable EPA atmospheric dispersion models in determining estimates of ambient concen-
trations (refer to Rule 62-204.220{4], F.A.C.). Guidance for the use and application of
dispersion models is presented in the EPA Guideline on Air Quality Models as published
in Appendix W to 40 CFR Part 51. Criteria pollutants may be exempt from the full source
impact analysis if the net increase in impacts due to the new source or modification is
below the appropriate Rule 62-210.200(259), F.A.C., significant impact level, as pre-
sented in Table 4-2. The EPA PSD Class [ area significant impact levels are provided in
Table 4-3.
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Table 4-1. PSD De Minimis Ambient Impact Levels

Averaging Significance Level
Time Pollutant (ng/m’)
Annual NO, 14
Quarterly Lead 0.1
24-Hour PMjq 10
SO, 13
Mercury 0.25
Fluorides 0.25
8-Hour CO 575
1-Hour Hydrogen sulfide 0.2
NA Ozone 100 tpy of VOC emissions

Source: Section 62-212.400, Table 212.400-3, F.A.C.

4_4 YAGD-INELPASOMMEQPS D.DOC 03071




. Table 4-2. Significant Impact Levels

Averaging Concentration
Poliutant Period (M glml)

SO, Annual 1
24-Hour 5
3-Hour 25
PM Annual 1
24-Hour 5
NO; Annual 1
coO 8-Hour 500
1-Hour 2,000

Lead Quarterly 0.03

Source: Rule 62-210.200(260), F.A.C.
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. Table 4-3. EPA PSD Class I Significant Impact Levels

Averaging Concentration
Pollutant Period (ug/m”)
S0, Annual 0.1
24-Hour 0.2
3-Hour 1.0
PMyo Annual 0.2
24-Hour 03
NO, Annual 0.1
CO 8-Hour N/A
1-Hour N/A
Lead Quarterly N/A
. Source: EPA, 1998.
ECT, 2001.
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In summary, Table 4-1 provides the ambient air impact concentration thresholds that
trigger the requirement to conduct preconstruction ambient air quality monitoring; Ta-
ble 4-2 provides the ambient air impact concentration thresholds that trigger multi-source,
interactive dispersion modeling for PSD Class II areas; and Table 4-3 provides the ambi-
ent air quality impact concentrations that trigger multi-source, interactive modeling for

PSD Class I areas.

Ozone is one pollutant for which a source impact analysis is not normally required.
Ozone is formed in the atmosphere as a result of complex photochemical reactions. Mod-

els for ozone generally are applied to entire urban areas.

Various lengths of record for meteorological data can be used for impact analyses. A
5-year period can be used with corresponding evaluation of the highest of the second-
highest short-term concentrations for comparison to AAQS or PSD increments. The term
highest, second-highest (HSH) refers to the highest of the second-highest concentrations
at all receptors (i.e., the highest concentration at each receptor is discarded). The second-
highest concentration is significant because short-term PSD increments specify that the
standard should not be exceeded at any location more than once per year. If less than
5 years of meteorological data are used, the highest concentration at each receptor must

be used.

In promulgating the 1977 CAA Amendments, Congress specified that certain increases,
or increments, in ambient air quality pollutant concentrations above an air quality base-
line concentration level for SO, and TSP would constitute significant deterioration. The
magnitude of the increment that cannot be exceeded depends on the classification of the
area in which a new source (or modification) will have an impact. Three classifications
were designated based on criteria established in the CAA Amendments. Initially, Con-
gress promulgated areas as Class I (international parks, national wilderness areas, memo-
rial parks larger than 2,024 hectares [ha] [5,000 acres], and national parks larger than
2,428 ha [6,000 acres]) or Class 1I (all other areas not designated as Class I). No Class III
areas, which would be allowed greater deterioration than Class Il areas, were designated.

However, the states were given the authority to redesignate any Class II area to Class III
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status, provided certain requirements were met. EPA then promulgated, as regulations,

the requirements for classifications and area designations.

On October 17, 1988, EPA promulgated PSD increments for NOy; the effective date of
the new regulation was October 17, 1989. However, the baseline date for NO, increment
consumption was set at March 28, 1988, for Florida; new major sources or modifications

constructed after this date will consume NG, increment.

On June 3, 1993, EPA promulgated PSD increments for PMg; the effective date of the
new regulation was June 3, 1994. The increments for PM,q replace the original PM in-
crements that were based on TSP. Baseline dates and areas that were previously estab-
lished for the original TSP increments remain in effect for the new PM,, increments. Re-
vised NAAQS for PM, which includes a revised NAAQS for PM,o and a new NAAQS
for particulate matter less than or equal to 2.5 micrometers (PM;.5), became effective on
September 16, 1997. The new NAAQS for PMs 5 has been recently remanded to EPA and
is not currently effective. In addition, due to the significant technical difficulties that exist
with respect to PM; s monitoring, emissions estimation, and modeling, EPA has deter-
mined that implementation of PSD permitting for PM; 5 is admunistratively impracticable
at this time for State permitting authorities. Accordingly, EPA has advised that PM,o may
be used as a surrogate for PM; s in meeting NSR requirements until these difficulties are

resolved.

Current Florida PSD allowable increments are specified in Section 62-204.260, F.A.C.,

and shown on Table 4-4,

Major source baseline date means January 6, 1975, for PM (TSP/PM ) and SO, and
February 8, 1988, for NO,. Minor source baseline date means the earliest date after the
trigger date on which the first complete application (in Florida, December 27, 1977, for
PM/PM,, and SO»; and March 28, 1988, for NO,) was submitted by a major stationary
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Table 4-4. PSD Allowable Increments (jig/m’)

Averaging Class

Pollutant Time 1 11 11
PMyy Annual arithmetic mean 4 17 34
24-Hour maximum* 8 30 60

SO, Annual arithmetic mean 2 20 40
24-Hour maximum* 5 91 182

3-Hour maximum®* 25 512 700

NO- Annual arithmetic mean 2.5 25 50

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

Source: Section 62-204.260, F.A.C.
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source or major modification subject to the requirements of 40 CFR §52.21 or Sec-
tion 62-212.400, F.A.C. The trigger date is the date after which the minor source baseline
date may be established. The trigger dates are August 7, 1977, for PM (TSP/PM,p) and
SO, and February 8, 1988, for NO».

The term baseline concentration evolved from federal and state PSD regulations and de-
notes a concentration level corresponding to a specified baseline date and certain addi-
tional baseline sources. By definition in the PSD regulations, as amended, baseline con-
centration means the ambient concentration level that exists in the baseline area at the
time of the applicable minor source baseline date. A baseline concentration is determined

for each pollutant for which a baseline date is established based on:

¢ The actual emissions representative of sources in existence on the applicable mi-

nor source baseline date.

e The allowable emissions of major stationary sources which commenced construc-
tion before the major source baseline date but were not in operation by the appli-

cable minor source baseline date.

The following will not be included in the baseline concentration and will affect the appli-

cable maximum allowable increase(s); i.e., allowed increment consumption:

® Actual emissions from any major stationary source on which construction com-

menced after the major source baseline date.

e Actual emissions increases and decreases at any stationary source occurring after

the minor source baseline date.

It is not necessary to make a determination of the baseline concentration to determine the
amount of PSD increment consumed. Instead, increment consumption calculations need
only reflect the ambient pollutant concentration change attributable to emission sources

that affect increment.

The ambient impact analysis for the MEC is provided in Sections 6.0 (methodology) and
7.0 (results).
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44 ADDITIONAL IMPACT ANALYSES
Rule 62-212.400(5)(e), F.A.C., requires additional impact analyses for three areas:

(1) associated growth, (2) soils and vegetation impact, and (3) visibility impairment. The
level of analysis for each area should be commensurate with the scope of the project un-
der review. A more extensive analysis would be conducted for projects having large

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

The growth analysis generally includes:

e A projection of the associated industrial, commercial, and residential growth that

will occur in the area.

® An estimate of the air pollution emissions generated by the permanent associated

growth,

® An air quality analysis based on the associated growth emission estimates and the

emissions expected to be generated directly by the new source or modification.

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

sessment of potential adverse effects on soils and vegetation.
The visibility impairment analysis pertains particularly to Class 1 area impacts and other
areas where good visibility is of special concern. A quantitative estimate of visibility im-

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

The additional impact analyses for the MEC is provided in Sections 9.0 and 10.0.
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5.0 BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS

5.1 METHODOLOGY

BACT analyses were performed in accordance with the EPA top-down method as previ-

ously described in Section 4.1. The first step in the top-down BACT procedure is the identi-
fication of all available control technologies. Alternatives considered included process de-
signs and operating practices that reduce the formation of emissions, postprocess stack con-
trols that reduce emissions after they are formed, and combinations of these two control
categories. Sources of information used to identify control alternatives included:
. EPA reasonably available control technology (RACT)/BACT/lowest achiev-
able emission rate (LAER) Clearinghouse (RBLC) via the RBLC Information
System database.
. EPA NSR web site.
. EPA Control Technology Center (CTC) web site.
. Recent FDEP BACT determinations for similar facilities.
. Vendor information.
o Environmental Consulting & Technology, Inc. (ECT), experience with similar

combustion turbine projects.

Following the identification of available control technologies, the next step in the analysis is
to determine which technologies may be technically infeasible. Technical feasibility was
evaluated using the criteria contained in Chapter B of the EPA NSR Workshop Manual
(EPA, 1990). The third step in the top-down BACT process is the ranking of the remaining

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

An assessment of energy, environmental, and economic impacts is then performed. The
economic analysis employed the procedures found in the Office of Air Quality Planning and
Standards (QOAQPS) Control Cost Manual (EPA, 1996). Table 5-1 summarizes specific

factors used in estimating capital and annual operating costs.
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Table 5-1. Capital and Annual Operating Cost Factors

Cost ltem

Factor

Direct Capital Costs

Instrumentation

Sales tax

Freight

Foundations and supports
Handling and erection
Electrical

Piping

Insulation

Painting

Indirect Capital Costs

Engineering

Construction and field expenses
Contractor fees

Start-up

Performance testing
Contingencies

Direct Annual Operating Costs

Supervisor labor
Maintenance materials
Emission fee credit

Indirect Annual Operating Costs

Overhead

Administrative charges
Property taxes
Insurance

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

0.10 x purchased equipment cost
0.05 x purchased equipment cost
0.10 x purchased equipment cost
0.02 x purchased equipment cost
0.01 x purchased equipment cost
0.03 x purchased equipment cost

0.15 x total operator labor cost

1.00 x total maintenance labor cost

$25 per ton

0.60 x total of operating, supervisory, and
maintenance labor and maintenance

materials

0.02 x total capital investment
0.01 x total capital investment
0.01 x total capital investment

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

verse energy, environmental, or economic grounds.

As indicated in Section 3.3, Table 3-2, MEC potential emission rates of NOy, CO, SO,
H>S0,4 mist, PM, and PM; exceed the PSD significance rates and, therefore, are subject to
BACT analysis. Control technology analyses using the five-step top-down BACT method
are provided in Sections 5.3, 5.4, and 5.5 for combustion products (PM/PM,q), products of

incomplete combustion (CO), and acid gases (NOy, SO,, and H,SO, mist), respectively.

5.2 FEDERAL AND FLORIDA EMISSION STANDARDS

Pursuant to Rule 62-212.400(5)(b), F.A.C., BACT emission limitations must be no less
stringent than any applicable NSPS (40 CFR Part 60), NESHAPs (40 CFR Parts 61 and
63), and FDEP emission standards (Chapter 62-296, F.A.C., Stationary Sources— Emission
Standards).

On the federal level, emissions from gas turbines are regulated by NSPS Subpart GG.
Subpart GG is applicable to all stationary gas turbines with a heat input at peak load
equal to or greater than 10.7 gigajoules per hour (10 MMBtu/hr), based on the lower
heating value (LHV) of the fuel fired. Subpart GG establishes emission limits for gas tur-
bines that were constructed after October 3, 1977, and that meet any of the following
criteria:
o Electric utility stationary gas turbines with a heat input at peak load of greater
than 100 MMBtu/hr based on the LHV of the fuel.
e Stationary gas turbines with a heat input at peak load between 10 and
100 MMBtu/hr based on the fuel LHV.
e Siationary gas turbines with a manufacturer’s rated baseload at 1SO standard day

conditions of 30 MW or less.

The electric utility stationary gas turbine NSPS emissions criterion applies to stationary
. gas turbines that sell more than one-third of their potential electric output to any utility
power distribution system. The MEC CTGs qualify as electric utility stationary gas tur-
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bines and, therefore, are subject to the NO, and SO, emission limitations of NSPS

40 CFR 60, Subpart GG, 60.332(a)(1) and 60.333, respectively.

There are no NESHAPS that are applicable to the MEC emission sources. MEC will have
potential emissions of HAPs less than the major source thresholds of 10 tpy for any indi-
vidual HAP and 25 tpy for total HAPs. MEC is, therefore, not subject to the case-by-case
MACT requirements of Section 112(g)(2)(B) of the 1990 CAA Amendments.

FDEP emission standards for stationary sources are contained in Chapter 62-296, F.A.C.,
Stationary Sources— Emission Standards. Visible emissions are limited to a maximum of
20 percent opacity pursuant to Rule 62-296.320(4)(b), F.A.C. Sections 62-296.401 through
62-296.417, F.A.C., specify emission standards for 17 categories of sources. None of these

categories are applicable to CTGs. Rule 62-204.800(7) incorporates the federal NSPS by
reference, including Subpart GG.

Finally, Section 62-204.800, F.A.C., adopts federal NSPS and NESHAPs, respectively, by
reference. As noted previously, NSPS Subpart GG, Stationary Gas Turbines is applicable to
the MEC CTGs. There are no applicable NESHAPs requirements. Applicable federal and

state emission standards are summarized in Tables 5-2 and 5-3, respectively.

Detailed calculations of NSPS Subpart GG NO, limitations are provided in Appendix C.
BACT emission limitations proposed for MEC are all more stringent than the applicable

federal and state standards cited in these tables.

5.3 BACT ANALYSIS FOR PM/PM,,

PM/PM,, emissions resulting from the combustion of natural gas are due to oxidation of

ash and sulfur contained in the fuel. Due to its low ash and sulfur content, natural gas

combustion generates inherently low PM/PM,, emissions.
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Table 5-2. Federal Emission Limitations

NSPS Subpart GG, Stationary Gas Turbines

Pollutant Emission Limitation
NO, STD=0.0075 x (14.4/Y)+F
where: STD = allowable NO, emissions (percent by volume at 15 percent O; and on a
dry basis).

Y = manufacturer's rated heat rate in kilojoules per watt hour at manufacturer's
rated load, or actual measured heat rate based on LHV of fuel as measured
at actual peak load. Y cannot exceed 14.4 kilojoules per watt-hour.

F = NO, emission allowance for fuel-bound nitrogen per:

FBN = fuel bound nitrogen.

FBN F
(weight percent) (NO, - volume percent)
N <0.015 0
0.015<N<0.1 004 xN
0.1<N=<0.25 0.004 + 0.0067 x (N-0.1)
N> 025 (.005
where: N = nitrogen content of fuel; percent by weight.

S0, = <0.015 percent by volume at 15 percent O; and on a dry basis; or
fuel sulfur content <0.8 weight percent.

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

Pollutant Emission Limitation

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

¢ Visible emissions <20-percent opacity (averaged over a 6-minute period)

Source: Chapter 62-296, F.A.C.
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5.3.1 POTENTIAL CONTROL TECHNOLOGIES

Available technologies used for controlling PM/PM,, include the following:
. Centrifugal collectors.
. Electrostatic precipitators (ESPs).
° Fabric filters or baghouses.

. Wet scrubbers.

Centrifugal {cyclone) separators are primarily used to recover material from an exhaust
streamn before the stream is ducted to the principal control device since cyciones are ef-
fective in removing only large sized (greater than 10 microns) particles. Particles gener-
ated from natural gas and distillate fuel oil combustion are typically less than 1.0 micron

in size.

ESPs remove particles from a gas stream through the use of electrical forces. Discharge
electrodes apply a negative charge to particles passing through a strong electrical field.
These charged particles then migrate to a collecting electrode having an opposite, or
positive, charge. Collected particles are removed from the collecting electrodes by peri-
odic mechanical rapping of the electrodes. Collection efficiencies are typically 95 percent

for particles smaller than 2.5 microns in size.

A fabric filter system consists of a number of filtering elements, bag cleaning system,
main shell structure, dust removal system, and fan. PM/PMy; is filtered from the gas
stream by various mechanisms (inertial impaction, impingement, accumulated dust cake
sieving, etc.) as the gas passes through the fabric filter. Accumulated dust on the bags is
periodically removed using mechanical or pneumatic means. In pulse jet pneumatic
cleaning, a sudden pulse of compressed air is injected into the top of the bag. This pulse
creates a traveling wave in the fabric that separates the cake from the surface of the fab-
ric. The cleaning normally proceeds by row, all bags in the row being cleaned simultane-
ously. Typical air-to-cloth ratios range from 2 to 8 cubic feet per minute-square foot
(cfm-ft). Collection efficiencies are on the order of 99 percent for particles smaller than

2.5 microns in size.
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Wet scrubbers remove PM/PM,q from gas streams principally by inertial impaction of the
particulate onto a water droplet. Particles can be wetted by impingement, diffusion, or
condensation mechanisms. To be wetted, PM/PM, must either make contact with a spray
droplet or impinge upon a wet surface. In a venturi scrubber, the gas stream is constricted
in a throat section. The large volume of gas passing through a small constriction gives a
high gas velocity and a high pressure drop across the system. As water is introduced into
the throat, the gas is forced to move at a higher velocity, causing the water to shear into
droplets. Particles in the gas stream then impact onto the water droplets produced. The
entrained water droplets are subsequently removed from the gas stream by a cyclone
separator, Venturi scrubber collection efficiency increases with increasing pressure drop
for a given particle size. Collection efficiency will also increase with increasing liquid-to-
gas ratios up to the point where flooding of the system occurs. Packed-bed and venturi

scrubber collection efficiencies are typically 90 percent for particles smaller than

2.5 microns in size.

While all of these post-process technologies would be technically feasible for controlling
PM/PM,o emissions from CTGs, none of the previously described control equipment has
been applied to these types of combustion sources because exhaust gas PM/PMq con-
centrations are inherently low. CTGs operate with a significant amount of excess air,
which generates large exhaust gas flow rates. The MEC CTGs will be fired exclusively
with natural gas. Combustion of natural gas will generate low PM/PM,y emissions in
comparison to other fuels due to its negligible ash and sulfur content. The minor
PM/PM ;o emissions coupled with a large volume of exhaust gas produces extremely low
exhaust stream PM/PM,q concentrations. The estimated PM/PM, exhaust concentration
for the MEC CC CTG/HRSG and SC CTGs is approximately 0.003 grains per dry stan-
dard cubic foot (gr/dscf). Exhaust stream PM/PM,; concentrations of such low magnitude
are not amenable to control using available technologies because removal efficiencies

would be unreasonably low and costs excessive.

PM/PM,, emissions will also occur due to cooling tower operations. MEC will include

one 5-cell, fresh water cooling tower. Because of direct contact between the cooling wa-
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ter and ambient air, a small portion of the recirculating cooling water is entrained in the
air stream and discharged from the cooling tower as drift droplets. These water droplets
contain the same concentration of dissolved solids as found in the recirculating cooling
waler, Large water droplets quickly settle out of the cooling tower exhaust stream and
deposit near the tower. The remaining smaller waler droplets may evaporate prior to be-
ing deposited in the area surrounding the cooling tower. These evaporated droplets repre-
sent potential PM/PM 4 emissions because of the fine PM/PM,, formed by crystailization

of the dissolved solids contained in the droplet.

The only feasible technology for controlling PM/PM g from cooling towers is the use of
drift eliminators. Drift eliminators rely on inertial separation caused by airflow direction
changes to remove water droplets from the air stream leaving the tower. Drift eliminator
configurations include herringbone (blade-type), wave form, and cellular (honeycomb)
designs. Drift eliminator materials of construction include ceramics, fiber reinforced ce-
ment, metal, plastic, and wood fabricated into closely spaced slats, sheets, honeycomb

assemblies, or tiles.

Factors affecting cooling tower PM/PM,, emission rates include drift droplet loss rate
(expressed as a percent of recirculating cooling water flow rate), concentration of dis-
solved solids in the recirculating cooling water, and the recirculating cooling water flow

rate (i.e., size of the tower),

PM/PM o emissions from the MEC cooling tower will be controlled using high efficiency
drift eliminators. The cooling tower will achieve a drift loss rate of no more than 0.0005

percent of the cooling tower recirculating water flow.

5.3.2 PROPOSED BACT EMISSION LIMITATIONS

BACT PM/PM g limits obtained from the RBLC database for natural gas-fired CTGs are
provided in Table 5-4. Recent Florida PM/PM o BACT determinations for natural gas-
fired CTGs are shown in Table 5-5. All determinations are based on the use of clean fuels
and good combustion practice. Table 5-6 provides RBLC database PM/PM o BACT de-

terminations for cooling towers. A recent final FDEP PM/PM,; BACT determination for
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Totw 34 PBLC PM Summary lor Hatura Gas Fred CTGe

RELC 1© Fachiy Name Ciy Fermit Dates Procean Deacrpion Thiuput Rate Ernisaion Limit Conirol System Descipuon Bases
issuance Updaie
AL ODSE  MEAD COATED BOARD, INC, PHENIX OITY - Mize7 531797 COMBINED CYCLE TURBINE 128 Mw| 568 MMBTUMHR 2.5 LBS/HA (GASH ) EFFICIENT OPERATION OF THE COM- BUSTION TURBINE BACTPSD
AL-DIC9  SOUTHERN NATURAL GAS AUBURN 212098 412498 9160 HP GE MODEL M53002G NATURAL GAS FIRED TURBINE 9160 HP 10.95 TPY FUEL SPEC NATURAL GAS BACT-PSD
ALOI0  SCUTHERN NATURAL GAS WARD 3i4:98 424198 1.9160 WP GE MODEL MSI002G NATURAL GAS TURBINES 9160 HP T 1095 TPY © FUEL SPEC NATURAL GAS BACT-PSD
ALDOII0  GENERAL ELECTRIC PLASTICS BURKYILLE 5127538 70298 COMBINED CYCLE ITURBINE AHD DUCT BURNER) 001 LBSAMMBTU CLEAN FUEL . NATURAL GAS/HYDROGEN BACT PSU
ALO1Z8  ALABAMA POWER COMPANY - THEODORE COGENERATION THEODORE anenms 47099 170 MW TURBME W/ DUCT BURNER MR BOILER, SCR 170 M 0.012 LBMMETU COMBUSTION OF NaTURAL GAS OHLY BACT-PSD
ALOI28  ALABAMA POWER COMPANY - THEQGORE COGENERATION THEQDORE 6 42039 120 MMBTUMA BOILER 220 MMBTUMR 0.008 LB/MMATY COMBUSTION GF NATURAL GAS ONLY BACT PSD
CAQT88  HORTHERN CALIFORNIA POWER AGENCY LoD1 10:2:97 MIWAE  GE FRAME 5 GAS TURBINE .. 325 MMETLIHA 43 LB/DAY NATURAL GAS. AR INTAKE COOLER . LAER
CAO793  TEMPO PLASTKCS VISAUS 12/31196 4/73/48  GAS TURBINE COGENERATION UNIT 0.012 LB/MMBTY QPACITY LIMIT APPLIES TO LUBE OIL VENTS LAER
COG017  THERMO INDUSTRIES, LTD. FYoweton 219192 3724595 TURBINE, GAS FIRED. 5 EACH . 246 MMBTLH .. BaLEm L FUEL SPEC: NATURAL GAS FIRED . OTHER
CO0018  BRUSH COGENERATION PARTNERSHIP BRUSH 772094 TURBINE 250 MMEBTUMH 9.9 TR OTHER
€0-0018  BRUSH CCGENEAATION PARTNERSHIF - BRULEH o 7/20/%4  TURBINE N . 350 MMBETUM -, 98 TMRA o ) L ’ L . OTHER
CO-0018  COLORADO POWER PARTHERSHIP BAUSH 7i20/94  TURBINES, 2 NAT GAS & 2 DUCT BURNERS 305 MWETUH EACH TURBINE 124 TAR OTHER
CO0019  COLORADD POWER PARTNERSHIP BAUSH ¥ I20/94  TURBINES, 2 NAT GAS & 2 DUCT BURNERS 385 MMBTUH EACH TURBINE 124 TivA . LT i OTHER
FLOGMS  CHARLES LARSEN POWER PLANT CITY OF OF LAKELAND 2k 3/74/85  TURBINE, GAS, 1 EACH 80 MW 0.006 LBMMBTU COMBUSTION CONTROL BACT-PSD
FLOOAS  CHARLES LARSEN POWER PLANT CITY OF OF LAKELAND 2725/ 3124795 TURBIE, GAS, ) EACH 50 MW 0006 LEMMETY -~ COMBUSTION CONTROL BACT.PS0
FLOGSZ  FLORIDA POWER AND LIGHT NOATH PALM BEACH [LLT 224598 TURDINE. GAS, 4 EACH 00 vy 18 LB COMBUSTION CONTROL BACT-PSO
FLOOSZ  FLORIDA POWER AND LIGHT WORTH PALM BEACH £5/1 3724198 TURBINE CG. 8 EACH AD0 MW 19 LB . COMBUSTION CONTROL . BACT-PSD
FLOGS?  FLORIDA POWER AND LIGHT NORTH PALM BEACH 6591 224188 TURBHE, GAS, & EACH 400 MW ALRCL COMBUSTION CONTROL BACT-PSD
FLOOS?  FLORIDA POWER AND LIGHT . NORTH PALM BEACH © e T 32488 TURBINE, CG. 4 EACH 400 MW 19 LA . COMBUSTION CONTROL -, BACT-PSD
FLOOS)  FLORIDA POWER AHD LIGHT LAVOGAOME REFOWERING S 33311 3/24/9%  TURBINE, GAS, # EACH 5 240 Mw 15 4 LBM COMBUSTHON CONTROL BACT-PSD
FLOOSI  FLORIDA POWER AND LIGHT - LAVOGROME REFOWERING 5 2/74/81 _ 3/04/35 _ TURBINE, GAS, 4 EACH . N 740 MW RERLTRT-LY COMBUSTION CONTRGL . “ BACTPSD
FL.DOS4  LAKE COGEM LIMITED UBATILLA 11720781 74:85  TURBINE, GAS, 7 EACH - %2 MW . 0.0085 LB/MMBTY COMBUSTION CONTROL, FUEL SPEC: CLEAN FUEL BACT-PSD
. "FLOOSA  LAKE COGEN LIMITED " e © UMATRREA - 1120091 ~* , 24598 TURBINE, GAS, 2 EACH T 42 MW o . 0.0085 LBIMMBTY .77 COMBUSTION CONTROL, FUEL SPEC. CLEAN FUEL ) BACT-PSD
FLODBR  ORANGE COGENERATION (P BARTOW 12420093 113195 TURBINE, NATURAL GAS. 2 368 3 MMBTUM § LBH GOOD COMBUSTION BACT-PSD
FLOOTZ  TIGER BAY LP | ) FT. MEADE 51793 113795 _TURBINE, GAS . . 1614 B MMATUH 9 LA/H . ) " GOOD EOMBUSTIGN PRACTICES ) BACT-PSD
FLODTZ  TIGER BAY LP FT. MEADE $17/93 111335 TURBNE. GAS 1614 8 MMETUH 9 LAH GOOD COMBUSTION PRACTICES BACT-PSD
FLOOTS  KISSIMMEE UTILITY AUTHORITY MTERGESSION CITY 4117 WSS TURBME, NATURAL GAS ' 869 MMETUM 7 1BR . . G0OC COMBUSTION PRACTICES BACT-PSD
FLOO78  KISSIMMEE UTILITY AUTHORITY WTERCESSION C1TY 477792 UINYS  TURBINE, NATURAL GAS 267 MMBTUM $LBm GOOD COMBUSTION PRACTICES BACT PSD
FLDOTR  IUSSIMMEE UTILITY AUTHORTY INTERCESSION CITY 47193 11349%  TURBINE, NATURAL GAS v BEI MMBTUM 7 LBM ) G000 COMBUSTION PRACTICES BACT-PSO
FLOOTE  KISSIMMEE UTILTY AUTHORSTY INTERCESSION CITY 47193 113/85  TURBINE, NATURAL GAS 367 MMBTUM 3 am GOOD COMBUSTION PRACTICES BACT-PSD
FL-ODBO  AUBURNDALE POWER PARTNERS, LP . AGEURNOALE 12/1492 | . 17U35  TURBNEGAS L, va 1274 MMBTUM ! 00136 LEmMMETY . . GODD COMBUSTION PRACTICES BACT-PSD
FL-OOBD  AUBURNDALE POWER PARTNERS, LP AUBURNDALE 121492 11488 TURBIME GAS 1214 MMBTUH 00136 LEMMETU ' GOOD COMBUSTION PRACTICES BACT-PSD
FL.GOSZ FLORDA POWER CORPORATION POLK GOUNTY SITE  * “BARTOW .« - 2254 171955 YURBINE, NATURAL GAS () . 18710 MMBTUMH o 9LBM ", GOOD COMBUSTION PRACTICES - . BACT-PSD
FL-OOE2  FLORIDA POWER CORPCRATION POLK COUNTY SITE BARTOW 2725194 1113/45  TURBINE, NATURAL GAS (2) 1510 MAMBTUIH a1em G000 COMBUSTION PRACTICES BACT-PSD
FLODSZ  GAINESYILLE REGIDNAL UTILITIES | " L TGAINESWILLE . 471185 ' © 5/29/9%  SIMPLE CYCLE COMBUSTION TURBINE, GAS/NG 2 QU B-UP T4 MW . - 7 LBHR AT 20F : FUEL SPEC: LOW SULFUR FUELS .~ BACT-PSD
FL-OD9Z  GAINESVILLE AEGIONAL UTILITIES GAINESVILLE 4111798 5/28/9%  SIMPLE CYCLE COMBUSTION TURBINE, GAS/NG 2 OIL B-UP 74 MW 7 LBMRA AT 20 F FUEL SPEC' LOW SULFUR FUELS BACT-PSD
GA-DUS2  SAVANNAH ELECTRIC AND POWER O | . LT EILH:H Niwsb  TURBINES, B | . 1032 MMBTUM, NAT GAS 0.006 LBIMMBTY 7T FUEL SPEC  LOW SULFUR FUEL OIL BACT PSD
GAOUE2  SAVANNAH ELECTRIC AND POWER CO. i 12792 324785 TURBINES, 8 . 1032 MMETUM, NAT GAS . 0.006 LAMMIATY FUEL SPEC  LOW SULFUR FUEL OIL BACT.PSD
GA-00%3  HARTWELL ENERGY LIMITED PARTNERSHIP HARTWELL 712092 Azaras  TURBINE. GAS FIRED {2 EACH) - W17 M BTUMA L0008 LAMETY | T " PUEL SPEC- CLEAN BURNING FUELS 8ACT-PSD
GADUSI  HARTWELL ENEAGY LIMITED PARTHERSHIP _ HARTWELL 717892 24598 TURBINE. GAS FIRED (2 EACH) W17 METURA 0.0064 LM BTU FUEL SPEC' CLEAM BURMING FUELS BACT-PSO
GAQOEY  MID-GEORGIA COGEN . 7 mATHLEEN T 41396 BN9rSd T COMBUSTION TURBINE (2], NATURAL GAS - Lo nemw R LNT 1) ... . CLEANSFUEL L BACT-PSD
GA008Y  MID-GEORGIA COGEN T RATHLEEN 351358 819796 COMBUSTION TURBINE {2}, NATURAL GAS 116 MW 18 LAMA CLEAN FUEL BACT.PSO
T MOOTY _ PORTSIDE ENERGY CORP. 7T © . PORTAGE 5/13/96 5711187 TURGINE. NATURAL GAS-FIRED T T 83 MEGAWATT 5 LBSHA BACT.PSO
LAD091 | GEORGIA GLLF CORPORATION FLAGUEMINE /2696 42197 GEWERATOR. NATURAL GAS FIRED TURBINE 1123 MM BTUHR 92 TPY CAP FOR 3 TURB GODD COMBUSTION FRACTICE BACT-PSD
‘LAQ0SE T UNION CARBIDE CORPORATION " HAHNWILLE 9122/85 £21/87  GENERATOR, GAS TURBINE [ T 1313 MM ETUMA 183 LBMA NO CONTROL CLEAN FUEL BACT-PSO
MA0OI3  DIGHTON POWER ASSOGIATE, LP DIGHTON 1076797 41999 TURBINE, COMBUSTION, ABB GT11NZ . 1327 MMETUM 125 LB OLN WITH SCR ADD-ON NOX CONTROL BACT-PSD
ME 0018 WESTERQOK POWER LLC o WESTBROOK 12/4/98 4/19/9%  TURBINE, COMBINED CYCLE, TWO - i 528 MW TOTAL . 0.05 LEB/MMETY BACT FSD
ME Q013 WESTBROOK POWER LG WESTEADOK 1274798 41999 TURBINE, COMBINED CYCLE, TWO . . 578 MW TGTAL . 0.06 LA/MMETL BACT-PSD
ME-D013 _ CHAMPION INTERNATL CORF. & CHAMP. CLEAM ENERGY  BUCKSPORT - 911496 419590 TURBINE, COMBINED CYCLE, NATURAL GAS - _L 1T MW 0.08 LB/MMBTL HACT-OTHER
ME.O019 CHAMPION INTERNATL CORP & CHAMP CLEAN ENERGY BUCRSPORT 9/14r98 419849 TYRBINE. COMBINED CYCLE. NATURAL GAS 175 MW 9 LBM GAS BACT-OTHER
MEQOZ  CASCO RAY EMERGY CO VEAZIE 7113538 4199 TURBIME, COMBINED CYCLE, HATURAL GAS, TWO 170 MW EACH T DOS LAMMETL BACT-PSD
NCDOSS  DUKE POWER CO LINCOLN COMBUSTION TURBINE STATION LOWESVILLE 12:2091 2495 TURBINE, COMBUSTION 1313 M BTUMR 5 LR COMBUSTION COMTROL BACT-P5D
NCO0SS  DUKE POWER CO LINCOLN COMBUSTION TURBINE STATION LOWESWVILLE 12/20m W2495  TURBINE, COMBUSTION 1373 MM BTUMA 5 LR COMBUSTION CONTROL BACT-#5D
NIOGI  LAKEWOOD COGENERATION. L P LAKEWOOD TOWNSHIP a9 5/29/8%  TURBINES INATURAL GASI 12} 1130 MMBTUMR [EACH) ©.0023 LEMMBTU TURBINE DESIGH BACT-DTHER
NJ0011 T LAKEWDOD COGEMERATION, LP. - LAKEWGOD TOWNSHIP 4N/ 5995 TURBHES INATURAL GAS) i2) 1130 MIMETUMA [EACH) £.0023 LB/MMBTY TURBINE DESIGN BACT-OTHEA
NJD0}7  NEWARK BAY COGENERATION PARTNERSHIP, LF NEWARK B33 £/29/95  TURBINES, COMBUSTION. NATURAL GAS-FIRED 12) 617 MMBTUMA (EACH]  0.006 LEMMETU TURBIME DESIGH BACT-PSD
HM-0024  MILAGRO. WILLIAMS FIELD SERVICE ) BLOOMFIELD . 57998 T TURBINECOGEN, NATURAL GAS it~ : R 00 MMCFDAY N SEE P2 DESC ¥'. COMBUSTION AR FILTERS BACT-PSO
NMD028  SOUTHWESTERN PUBLIC SERVICE CO/CUNNINGHAM STATIC HOBBS 35373 12/30/98  COMBUSTION TURBINE, MATURAL GAS 100 MW SeE Pz GCOD COMBUSTION PRACTICES. BACT-PSD
NM.COI8  SOUTHWESTERN PUBLIC SERVICE COMPANY/CUNNINGHAM HOEBS 2015137 23%7  COMBUSTICN TURBINE, MATURAL GAS " . - 100 MW T T ) BACT-PSD
NMOOM  LORDSBURG L P LORBSBURG B/18/57 9/28/87  TURBINE, NATURAL GAS-FIRED, ELEC. GEN. . 100 Mw 53 LBS/HA ... HiGH COMBUSTION EEFICIENCY BACT-PSD
HM0033  TNP TECHH, LLC (FORMERLY TX-NM POWER CO ) " LORDSBURG. 878 " IN0MY  GAS TURMNES. oo LT 375 MmeTUM T * 7ALBMPERTURBINE =~ ' GODO COMBUSTION PRACTIGES - BACT-PSD
NV 0017 NEVADA POWER COMPANY, HARRY ALLEN PEAKING PLANT LAS VEGAS 9r18/92 324795 COMBUSTION TURBINE ELECTRIC POWER GEMEAATION BOT MW /8 UNITS 75 EACH 30 § TPY (EACH TURBINE) PRECISION CONTROL FOR THE COMBUSTOR BACT PSD
HY0045  SELKIRK COGENERATION PARTMERS, L P SELKIRK 611892 9/13/94  COMBUSTION TURBIMES (11 (252 W) 1173 MMETUMRA (EACHH 0004 LAMMBTU GAS [BASEI  COMBUSTION CONTROLS AND tOW SULFUR OIL BACT-OTHER
NY.0045  SELKIRK COGEMERATION PAATHERS. L P. SELKIRK 61637 9/13/94  COMBUSTION TURBINE |79 Mw) 1173 MMETUMR 0004 LBAMMBTL, GAS COMBUSTION CONTROLS AND LOW SULFUR Cli BACT-DTHER
NYD0sE  SARANAC EMERGY COMPANY PLATTSBURGH T2 21254 TURSINES, COMBUSTION (2] (N& TURAL GAS) 1123 MMETUMR TEACHI 0.0062 LE/MMBTY COMBUSTION CONTROLS BACT-OTHER
HY.0048  KAMINE/BESICORP CORMING L P. SOUTH CORMING. 33013 1238 TURBINE, COMBUSTION 179 Mw) €53 MMBTUMR 000 LB/MMATY COMBUSTION CONTROL BACT-GTHER
OHQI1E  CNG TRANSMISSION WASHINGTON COURT HOUSE 8112192 AI6/95  TURBIHE INATURAL GASH {31 5500 HP (EACH 0035 LE:MNEBTU FUEL SPEC  USE DF NATURAL GAS OTHER
PA-CO39 FLEETWOOD COGENERATION ASSOCIATES FLEETWOOD 422194 112294 NG TURBINE [GE LIMEOOD) WITH WASTE HE_IT BOMLER 36D MMBTUMA & LBHR BACT-OTHER
PROOC4  ECUELECTRICA, L P. PENUELAS. 96 £/6/98 TURRINES, COMBINED-CYCLE COGENERATION 461 MW 00015 % OF FALOw Twe STAGE MIST ELIMINATOR TO RESTRICT DRIFT BACT.OTHER
PR.OOO4  ECOELECTRICA, L P. FENUELAS 101136 5/6/38  TURBINES, COMBINED-CYCLE COGENERATION 461 MW 17 LB/HR IMPLEMENT GOOD COMBUSTION PRACTICES SACT PSD
PA.0004  ECOELECTRICA. L P PENUELAS 101196 §/6/98  TURBINES, COMBINED-CYCLE COGENERATION 461 MW £9 LBHA " MPLEMENT GOGD COMBUSTION PRACTICES BACT-PSD
RLOG1D NARRAGANSETT ELECTRIC/NEW ENGLAND FOWER CQ PROVIDENCE 5/31/37  TURRIME, GAS AND DUCT BURNER 1360 MMBTU/M EACH 0 00% LBAMMATY, GAS BACT-PSO
SC 0073 SC ELECTRIC AND GAS COMPANY - HAGDOD STATION CHARLESTON 3124/9%  INTEANAL COMBUSTION TURBINE 110 MEGAWATTS 45 LAS/HR FUEL SPEC. LOW ASH CONTENT FUELS BACT-PSD
SC-O0X  BMW MANUFACTURING CORPORATION GREER 812196 TURBINE. NAT GAS FIRED 13 -1 SPARE} AND 2 BOILERS 545 MM BTUMRA TURSINES 78 TRY BACT-PSO
Ta-0231 WEST CAMPUS COGENFRATION COMPANY COLLEGE STATION 10/21/94  GAS TURBINES 75 3 Mw (TOTAL POWERI 52 TPY INTERNAL COMBUSTION CONTROL S BalT
Source: FELC 2000 WA RIRFUR TOB0O LEMMBTU
l MNIMU 00013 LE/MMETU 5-10
MEDIAN 20065 LeumeTy
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Table 5-5. Florida BACT PM Emission Limitation Summary—Natural Gas-Fired CTGs

Permit Source Turbine Size PM Emission Limit
Date Name MW MMBuw/hr Ib/hr Ib/MMBtu Control Technology

08/17/92  Orlando Cogeneration, L.P. 79 857 9.0 0.01 Combustion design and clean fuels
12/17/92  Aubumdale Power Partners 104 1,214 10.5 0.0134  Combustion design and clean fuels
04/09/93  Kissimmee Ultility Authority 40 367 9.0) 0.0245  Combustion design and clean fuels
04/09/93  Kissimmee Utility Authority 30 869 7.0 0.0100  Combustion design and clean fuels
05/17/93  Central Florida Power, L.P. (Tiger Bay - Destec) 184 1,615 9.0 (0.0056) Combustion design and clean fuels
09/28/93  Florida Gas Transmission N/A 32 0.64 N/A Combustion design and clean fuels
02/24/94  Tampa Electric Company Polk Power Station 260 1,755 17.0 0.013 Combustion design and clean fuels
02/25/94  Florida Power Corp. Polk County Site 235 1,510 9.0 0.006 Combustion design and clean fuels
03/07/95  Orange Cogeneration, L.P. 39 388 5.0 (0.013) Combustion design and clean fuels
07/20/94  Pasco Cogen, Limited 42 403 5.0 0.0065  Combustion design and clean fuels
04/11/95  Gainesville Regional Utilities Deerhaven CT3 74 971 7.0 (0.0072) Combustion design and clean fuels
01/01/96  Seminole Electric Cooperative, Inc., Hardee Unit 3 140 7.0 Combustion design and clean fuels

05/98 City of Tallahassee Purdom Unit 8 160 1,468 — — Combustion design and clean fuels
07/10/98  City of Lakeland McIntosh Unit 5 250 2,174 — — Combustion design and clean fuels
09/28/98  Florida Power Corp. Hines Energy Complex 165 1,757 15.6 (0.0089) Combustion design and clean fuels
11/25/98  FP&L Ft. Myers Plant Repowering 170 1,760 — — Combustion design and clean fuels
12/04/98  Santa Rosa Energy Center 167 1,780 Combustion design and clean fuels

Note: { )= calculated values.

Source:

FDEP, 2001.

ECT, 2001.



Table 5-6. RBLC PM Summary - Cooling Towers

RELC |0 Facility Name Cny Permit Dates Process Descoption Thruput Emssion Lmits Contra System Qescription Bams
Issuance Las1 Update

CA-0713 TEXACD REFINING AND MARKETING. INC, BAKERSFIELD 11986 1122086 COCLING TOWER 18 000 GAL PER MIN 30 2 LB/DAY CELLULAR TYPE DAIFT ELIMINATOR BACT.QTHER

FL-O050 FLORIDA FOWTA CORPORATION CRYSTAL RIVER 8/30/30 5/14:/93 CODLING TD‘W‘ER 4 EACH 7I5 000 Gimt SALT WATER 0004 % OF CIRCULATION WaTER DRIFT ELIMINATOR BACT-PSD

NJ-OQ16 LAKEWOOD COGENERATION, L P LAKEWDOD TOWNSHIP graroz 2834 COOLING TOWER, MECHAMICAL DRAFT 27,000,000 LR/H H20 RECIAC 0 908 LB/HR DRIFT ELIMINATOR BACT-PSD

NJ-0019 CROWNMVISTA ENERGY PRQJECT ICVEP) WEST DEPTFORD 1041183 §/31/84  COOLING TOWER (2} 5.9 LBMR ORIFT ELIMINATOR BACT-PSO

Source' RELC, 2000



cooling towers is the 0.002 percent drift loss rate limit made for the City of Tallahassee
Purdom Unit 8. Recent draft FDEP PM/PM;, BACT determinations for fresh water
cooling towers include a drift oss limit of 0.002 percent (for the Calpine Osprey Energy

Center) and 0.0005 percent (for the CPV Gulf Coast Power Generating Facility).

Because post-process stack controls for PM/PM ¢ are not appropriate for CTGs, the use
of good combustion practices and clean fuels is considered to be BACT. The MEC CTGs
will use the latest, advanced combustor technology to maximize combustion efficiency
and minimize PM;; emission rates. Combustion efficiency, defined as the percentage of
fuel completely oxidized in the combustion process, is projected to be greater than
99 percent. The CTGs will be fired exclusively with pipeline quality natural gas. Due to
the difficulties associated with stack testing exhaust streams containing very low
PM/PM,o concentrations, a visible emissions limit of 10-percent opacity is proposed as a
surrogate BACT limit for PM/PMo. Table 5-7 summarizes the PM;o BACT emission
limit proposed for the MEC CTGs.

54 BACT ANALYSIS FOR CO

CO emissions result from the incomplete combustion of carbon and organic compounds.
Factors affecting CO emissions include firing temperatures, residence time in the com-
bustion zone, and combustion chamber mixing characteristics. Because higher combus-
tion temperatures will increase oxidation rates, emissions of CO will generally increase
during turbine partial load conditions when combustion temperatures are lower. De-
creased combustion zone temperature due to the injection of water or steam for NOy con-

trol will also result in an increase in CO emissions.

An increase in combustion zone residence time and improved mixing of fuel and com-
bustion air will increase oxidation rates and cause a decrease in CO emission rates. Emis-
sions of NO, and CO are inversely related; i.e., decreasing NO, emissions will result in
an increase in CO emissions. Accordingly, combustion turbine vendors have had to con-
sider the competing factors involved in NO, and CO formation in order to develop units

that achieve acceptable emission levels for both pollutants.
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. Table 5-7. Proposed PM/PM o BACT Emission Limits

Proposed PM/PM ;g

Emission Source BACT Emission Limits
CC CTG/HRSG Unit 10 percent opacity
SC CTGs (Per CTG) 10 percent opacity
Fresh Water Cooling Tower 0.0005 percent drift

Source: ECT, 2001.
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54.1 POTENTIAL CONTROL TECHNOLOGIES
There are two available technologies for controlling CO from CTGs: (1) combustion pro-

cess design and (2) oxidation catalysts.

Combustion Process Design

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

ently low.

Oxidation Catalysts

Noble metal (commonly platinum or palladium) oxidation catalysts are used to promote
oxidation of CO to carbon dioxide (CO,) at temperatures lower than would be necessary
for oxidation without a catalyst. The operating temperature range for conventional oxida-
tion catalysts 1s between 650 and 1,150°F. Recently, high temperature oxidation catalysts

have been developed which can tolerate higher temperatures; i.e., greater than 1,200°F.

Efficiency of CO oxidation varies with inlet temperature. Control efficiency will increase
with increasing temperature for CO vp to a temperature of approximately 1,100°F; fur-
ther temperature increases will have little effect on control efficiency. Significant CO
oxidation will occur at any temperature above roughly 500°F. Inlet temperature must also
be maintained below 1,350 to 1,400°F to prevent thermal aging of the catalyst that will
reduce catalyst activity and pollutant removal efficiencies. Removal efficiency will also
vary with gas residence time that is a function of catalyst bed depth. Increasing bed depth
will increase removal efficiencies but will also cause an increase in pressure drop across
the catalyst bed. For combustion turbine applications, oxidation catalyst systems are typi-

cally designed to achieve a control efficiency of 80 1o 90 percent for CO.

Oxidation catalysts are susceptible to deactivation due to impurities present in the exhaust
gas stream. Arsenic, iron, sodium, phosphorous, and silica will all act as catalyst poisons

causing a reduction in catalyst activity and pollutant removal efficiencies.
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Oxidation catalysts are nonselective and will oxidize other compounds in addition to CO.
The nonselectivity of oxidation catalysts is important in assessing applicability to exhaust
streams containing sulfur compounds. Sulfur compounds that have been oxidized to SO,
in the combustion process will be further oxidized by the catalyst to sulfur trioxide (SO3).
SO; will, in turn, combine with moisture in the gas stream to form H;SO4 mist. Due to
the oxidation of sulfur compounds and excessive formation of H,SO4 mist emissions,
oxidation catalysts are not considered to be an appropriate control technology for com-

bustion devices that are fired with fuels containing significant amounts of sulfur.

Technical Feasibility

Both CTG combustor design and oxidation catalyst control systems are considered to be
technically feasible for the MEC CTGs. Information regarding energy, environmental,
and economic impacts and proposed BACT limits for CO are provided in the following

sections.

5.4.2 ENERGY AND ENVIRONMENTAL IMPACTS
There are no significant adverse energy or environmental impacts associated with the use of

good combustor designs and operating practices to minimize CO emissions.

The use of oxidation catalysts will, as previously noted, result in excessive H,SO,; mist
erissions if applied to combustion devices fired with fuels containing high sulfur contents.
Increased H,SO, mist emissions will also occur, on a smaller scale, from CTGs fired with

natural gas.

Because CO emission rates from CTGs are inherently low, further reductions through the
use of oxidation catalysts will result in minimal air quality improvements; i.e., below the
defined PSD significant impact levels for CO. The MEC location (Manatee County, Florida)
is classified attainment for all criteria pollutants. From an air quality perspective, the only
potential benefit of CO oxidation catalyst is to prevent the possible formation of a localized
area with elevated concentrations of CO. The catalyst does not remove CO but rather simply

accelerates the natural atmospheric oxidation of CO to CO,. Dispersion modeling of MEC
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CO emissions demonstrates that maximum CO impacts, without oxidation catalyst, will be

insignificant.

The application of oxidation catalyst technology to a gas turbine will result in an increase 1n
back pressure on the CTG due to a pressure drop across the catalyst bed. The increased back
pressure will, in turn, constrain turbine output power thereby increasing the unit's heat rate.
An oxidation catalyst system for the MEC CC CTG/HRSG is projected to have a pressure
drop across the catalyst bed of approximately 1.1 inch of water. This pressure drop will re-
sult in a 0.22 percent energy penaity due to reduced turbine output power. The reduction in
turbine output power (lost power generation) will result in an energy penalty of 3,372,600
kilowatt-hours (kwh) (11,508 MMBtu) per year at a nominal baseload (175 MW) operation
and 100 percent capacity factor. An oxidation catalyst system for the MEC SC CTGs is
projected to have a pressure drop across the catalyst bed of approximately 1.3 inches of wa-
ter. This pressure drop will result in a 0.26 percent energy penaity due to reduced turbine
output power. The reduction in turbine output power (lost power generation) will result in an
energy penalty of 4,550,000 kwh (15,525 MMBtu) per year at baseload (175 MW) opera-
tion and 57.1 percent capacity factor (i.e., 5,000 hr/yr operation per CTG) for the two SC
CTGs. Total energy penalty is equivalent to the use of 25.8 million cubic feet (ft*) of natural
gas annually based on a natural gas heating value of 1,050 British thermal units per cubic
foot (Btw/ft®) for all three CTGs. The lost power generation energy penally, based on a
power cost of $0.030/kwh, is $237,678 per year for all three CTGs.

5.4.3 ECONOMIC IMPACTS

Economic evaluations of oxidation catalyst systems were performed using the OAQPS fac-
tors previously summarized in Table 5-1 and project-specific economic factors provided in
Table 5-8. Specific CC CTG/HRSG capital and annual operating costs for a conventional
oxidation catalyst control system are summarized in Tables 5-9 and 5-10. Specific SC CTG
capital and annual operating costs for a high temperature oxidation catalyst control system

are summarized in Tables 5-11 and 5-12.

The base case MEC annual CO exhaust concentration and emission rate are 11.7 ppmvd

corrected to 15-percent O, and 206.0 tpy, respectively, for the CC CTG/HRSG based on CC
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CTG/HRSG baseload operation for 8,760 hr/yr at 73°F with evaporative cooling and
stean mass flow augmentation; i.e., CC CTG/HRSG Annual Profile A. The CC
CTG/HRSG oxidation catalyst controlled annual CO exhaust concentration and emission
rate, based on 90.0 percent control efficiency, are 1.2 ppmvd corrected to 15-percent O and
20.6 tpy, respectively. Base case and controlled CC CTG/HRSG CO emission rates are

summarized in Table 5-13.

The base case MEC annual CO exhaust concentration and emission rate are 7.4 ppmvd cor-
rected to 15-percent Oz and 142.0 tpy, respectively, for the two SC CTGs based on SC CTG
baseload operation for: (a) 1,000 hr/yr at baseload operation and 35°F ambient air tem-
perature (representative winter temperature), (b} 3,000 hr/yr at baseload operation and
73°F ambient air temperature (average annual temperature}, and (c) 1,000 hrfyr at
baseload operation and 96°F ambient air temperature (representative sumier tempera-
ture); i.e., SC CTG Annual Profile B. The SC CTG oxidation catalyst controlled annual
CO exhaust concentration and emission rate, based on 90.0 percent control efficiency, are
0.7 ppmvd corrected to 15 percent O, and 14.2 tpy, respectively. Base case and controlled

SC CTG CO emission rates are summarized in Table 5-13.

The cost effectiveness of oxidation catalyst for CC CTG/HRSG CO emissions was deter-
mined to be $2,475 per ton of CO removed. The cost effectiveness of oxidation catalyst for
the SC CTG CO emissions was determined to be $8,981 per ton of CO removed. The cost '
effectiveness of oxidation catalyst control technology was significantly higher for the SC
CTG compared to the CC CTG/HRSG due to the lower annual operating hours (5,000 vs.
8,760 hr/yr) and higher purchased equipment cost of the high temperature oxidation catalyst
($1,274,130 per SC CTG vs. $850,630 for the CC CTG/HRSG). Based on the high control
costs, use of oxidation catalyst technology to control CO emissions is not considered to be
economically feasible for either the CC CTG/HRSG unit or the SC CTGs. The cost effec-
tiveness of CO oxidation catalyst control systems for the MEC CC CTG/HRSG and SC
CTGs exceed the cost effectiveness considered unreasonable in recent FDEP BACT deter-
minations for similar facilities; e.g., Gulf Power Smith Unit 3 in July 2000, Calpine Osprey
Project in May 2000, and Hardee Power Station Unit 2B in October 1999. The California
San Joaquin Valley Unified Air Pollution Control District’s BACT policy considers CO
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. Table 5-8. Economic Cost Factors

Factor Units Value
Interest rate T 7.0
Control system life Years 15
Oxidation catalyst life Years 3*
SCR and SCONOx™ catalyst life Years 3%
Aqueous ammonia cost $/ton 113
Natural gas cost $/tt° 0.00388
Steam cost $/1b 0.006
Electricity cost $/kWh 0.030

. Labor costs (base rates) $/hour
Operator 22.00
Maintenance 22.00

*Control system vendor guarantee.

Sources; EPMEC, 2001.
ECT, 2001.
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Table 5-9. Capital Costs for Oxidation Catalyst System, CC CTG/HRSG

OAQPS
Item Dollars Factor
Direct Costs
Purchased equipment 703,000 A
Sales tax 42,180 006x A
Instrumentation 70,300 0.10x A
Freight 35,150 005x A
Subtotal Purchased Equipment 850,630 B
Installation
Foundations and supports 68,050 0.08xB
Handling and erection 119,088 0.14xB
Electrical 34,025 004 x B
Piping 17,013 002xB
Insulation for ductwork 8,506 0.0l xB
Painting 8,506 0.01xB
Subtotal Installation Cost 255,189
Total Direct Costs (TDC) 1,105,819
Indirect Costs
Engineering 85,063 0.10x B
Construction and field expenses 42,532 0.05x B
Contractor fees 85,063 0.10xB
Startup 17,013 002xB
Performance test 8,506 00l xB
Contingency 25,519 0.03xB
Total Indirect Costs (TIC) 263,695
TOTAL CAPITAL INVESTMENT (TCI) 1,369,514 TDC + TIC

Source: ECT, 2001.
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Table 5-10. Annual Operating Costs for Oxidation Catalyst System, CC CTG/HRSG

OAQPS
Item Dollars Factor
Direct Costs
Catalyst costs
Replacement (materials and labor) 693,696 3-yr replacement
Credit for Recycled Catalyst (93,600) 15%
Annualized Catalyst Costs 228,669
Energy Penalties
Turbine backpressure 101,178 0.22% penalty
Total Direct Costs (TDC) 329,846
Indirect Costs
Administrative charges 27,390 0.02 x TCl
Property taxes 13,695 0.01 x TCI
Insurance 13,695 0.01 x TCI
Capital recovery 74,201 15 yrs @ 7.0%
Total Indirect Costs (TIC) 128,982
TOTAL ANNUAL COST (TAC) 485,927 TDC + TIC

Sources: ECT, 2001.
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Table 5-11. Capital Costs for Oxidation Catalyst System, Two SC CTGs

OAQPS
Item Dollars Factor
Direct Costs
Purchased equipment 2,106,000 A
Sales tax 126,360 0.06x A
Instrumentation 210,600 0.10x A
Freight 105,300 005x A
Subtotal Purchased Equipment 2,548,260 B
Installation
Foundations and supports 203,861 0.08x B
Handling and erection 356,756 0.14x B
Electrical 101,930 004xB
Piping 50,965 002xB
Insulation for ductwork 25,483 001xB
Painting 25,483 001xB
Subtotal Installation Cost 764,478
Total Direct Costs (TDC) 3,312,738
Indirect Costs
Engineering 254,826 0.10x B
Construction and field expenses 127,413 005xB
Contractor fees 254,826 0.10xB
Startup 50,965 002xB
Performance test 25,483 001xB
Contingency 76,448 003xB
Total Indirect Costs (TIC) 789,961
TOTAL CAPITAL INVESTMENT (TCI) 4,102,699 TDC + TIC

Source: ECT, 2001.
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Table 5-12. Annual Operating Costs for Oxidation Catalyst System, Two SC CTGs

OAQPS
Item Dollars Factor
Direct Costs
Catalyst costs
. Replacement (materials and labor) 1,804,752 3-yr replacement
Credit for Recycled Catalyst (243,600) 15%
Annualized Catalyst Costs 594,880
Energy Penalties
Turbine backpressure 136,500 0.26% penalty
Total Direct Costs (TDC) 731,380
Indirect Costs
Administrative charges 82,054 0.02x TCI
Property taxes 41,027 0.01 x TCI
Insurance 41,027 0.01 x TCI
Capital recovery 252,302 15 yrs @ 7.0%
Total Indirect Costs (T1C) 416,410
TOTAL ANNUAL COST (TAC) 1,147,790 TDC + TIC

Sources; ECT, 2001
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Table 5-13. Summary of CO BACT Analysis

[7.4 ppmvd at 15% O,]

Emission Impacts Economic Impacts Energy Impacts Environmental Impacts
Total Instajled Total Average Incremental Increase Toxic Adverse
Control Emission Rates Reduction Capital Cost Annualized Cost Cost Effectiveness Cost Effectiveness Over Baseline Impact Envir. Impact
Option (ib/hr) (tpy) (tpy) [€))] (/D) ($/ton) ($/ton) (MMBtu/yr) (Y/N) (Y/N)
A. CC CTG/HRSG
Oxidation 47 206 1854 1,369,514 458,827 2,475 N/A 11,508 N Y
Catalyst  [1.2 ppmvd at 15% O,] ‘
Base Case 47.0 206.0 N/A N/A N/A N/A N/A N/A N/A N/A
[11.7 ppmvd at 15% O]
B. SC CTGs
A Oxidation 5.7 14.2 127.8 4,102,699 1,147,790 8,981 N/A 15,525 N Y
&£ Catalyst  [0.7 ppmvd at 15% O,]
Base Case 56.8 142.0 N/A N/A N/A N/A N/A N/A N/A N/A

Basis: One, GE 7FA CC CTG/HRSG.
Two, GE TFA SC CTGs.
Sources: Coastal, 2001.
ECT, 2001.
GE, 2001.
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control costs of less than $300 per ton to be cost effective; 1.e., CO control costs equal to or
greater than $300 per ton are not considered cost effective. Resuits of the oxidation catalyst

economic analysis are summarized in Table 5-13.

5.4.4 PROPOSED BACT EMISSION LIMITATIONS

The use of oxidation catalyst to control CO from CTGs is typically required only for fa-
cilities located in CO nonattainment areas. BACT CO limits obtained from the RBLC
database for natural gas-fired CTGs are provided in Table 5-14. A summary of recent

FDEP CO BACT determinations for natural gas-fired CTGs is provided in Table 5-15.

As noted above in Section 5.4.3, use of oxidation catalyst technology to control CO emis-
sions is not considered to be economically feasible for either the CC CTG/HRSG unit or the
SC CTGs based on high control costs.

In addition, the use of oxidation catalysts will, as previously noted, result in excessive
H,SO4 mist emissions if applied to combustion devices fired with fuels containing appre-
ctable amounts of sulfur. Increased H,SO4 mist emissions will also occur, on a smaller
scale, from CTGs fired with natural gas. Because CO emission rates from CTGs are in-
herently low, further reductions through the use of oxidation catalysts will result in only
minor improvement in air quality, i.e., well below the defined PSD significant impact

levels for CO.

Use of state-of-the-art combustor design and good operating practices to minimize in-
complete combustion are proposed as BACT for CO. These control techniques have been
considered by FDEP to represent BACT for CO for recent CTG projects; e.g., the 2000
Department determinations for the Calpine Osprey Project and 2001 determination for

the Tampa Electric Company Bayside Project.

At baseload operation and 73°F ambient temperature, the CC CTG/HRSG CO exhaust
concentration is projected to be 7.4 ppmvd at 15 percent Oz. At baseload operation, 59°F
ambient temperature, with evaporative cooling and steam mass flow augmentation, the

CC CTG/HRSG CO exhaust concentration is projected to be 11.8 ppmvd at 15 percent
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Tabie 5-14,

RBLC €O Summary lor Natural Gas Fired CTGs tPage 1 al 2)

RBLC 10 Fagity Nama Ty Ferma DAt R Process Oaachpiron Thrugut Raie Ermnbaron Limi Tariror System Oescrigon ET0)
lasuance Updai
AL DOT4  ° FLORIDA GAS TRANSMISSION COMPANY MOBILE B/5/93 5712754  TURBNE, NATURAL GAS 12600 BHP O 42 GMMP HR AMR-TO-FUEL RaTIO CONTROL, DRY COMBUSTION CON BACT PSD
AL-DOSE MEAD COATED BOARD, M, PHENIX CITY N2 5/21/97 COMBINED CYCLE TURBINE 135 MW) 568 MMBTUIHA 2B PPMYDB1E% 02 (GAS) PROPER DESIGN AND GOOD COMBUSTION PRACTICES BALT PSD
AL0120  GEMERAL ELECTRIC PLASTICS BUAKVILLE 627798 71238 COMBINED CYCLE {TURBINE AND DUCT BURNERI - BACT-PSD
AL-D128  ALABAMA POWER COMPANY THEODORE COGENERATION THEODCRE 316/29 4/20/9% 170 MW TURBINE W DUCT BURNER HA BOILER SCR 170 MW BACT-PSD
ALDY28  ALABAMA POWER COMPANY - THEQOORE COGENERATION THEQDORE nems 4120/99 220 MMBTI/HA BOILER 220 MMBTUMHR O 165 LE/MMBTY EFFICIENT COMBUSTION BACT-PSD
AZ 001G EL PASO NATURAL GAS 10725781 324795  TURBKHE. GAS, SCLAR CENTAUR H 5500 HP 105 PPM 8 15% 02 FUEL SPEC. LEAN FUEL MIX BACT FSO
AZ oot £L PASO NATURAL GAS /25791 3124195 TURBINE, GAS, SOLAR CENTAUR M B500 HF 10.5 PPM & 15% 02 FUEL SPEC. LEAN FUEL MIX BALT-PSD
AZQ012  EL PASO MATURAL GAS 10118/81 7/20194  TURSANE, NAT GAS TRANSM , GE FRAME 3 12000 HP 60 PPM B 18% 02 LEAN AURN BACT-PSD
CA-QAIE  SOUTHERM CALFORNIA GAS . R WHEELER RIDGE 10129791 8/4/3)  TURBINE, GAS-FIRED 47,64 MMETUR . 7.74 PPM @ 15% 02 HIGH TEMPERATURE OXIDATION CATALYST BACT-PSD
, CA-D481  SOUTHERM CALIFORNIA GAS WHEELER RIDGE 10/29/31 £/31/92  TURBINE, GAS FIRED, SOLAR MODEL H 5500 HP 7.74 PEM @ 13% 02 HIGH TEMP OXIDATION CATALYST BACT.PSC
- CA08Y3 TUNOCAL 1 ] WILMINGTON /18789 12/8/94  * TURBINE, GAS [SEE NOTES! o * 0 PPM @ 15% 02 OXIDATION CATALYST BACT-OTHER
CA-0B5]  KERAN FAONT LIMITED BAKERSFIELD 111486 4119799 TUABINE. GAS, GENERAL ELECTRIC LM-2500 25 MW 663 1% LB/D OXIDATION CATALYST BACT-OTHER
CA-OBS8  BEAR MGUNTAIN LIMITED < BAKERSFIELO B934 41999 TURBINE. GE. COGENERATION, 45 M Y 252.6 LBD OXIDATION CATALYST BACT-OTHER
CO-00%?  THERMO INDUSTRIES. LTD FT LUPTON 2119192 3/24/95  TUREINE, GAS FIRED. § EACH 24E MMBTUM 25 PPM @ 15% 07 COMBUSTION CONTROL BACT-PSD
CO-0018 " COLORADO POWER FARTHERSHIP BRUSH 7/20/94  TURBINES, 2 NAT GAS & 2 DUCT BURNERS 385 MMBTUM EACH TURBINE 224 PPMB 15% 02 BACF-PSD
CO-0020  CIMARRON CHEMICAL JOHNETOWN 25081 7/20/34  TURBINE #2, GE FRAME § 33 MW 250 T/YA. LESS THAN CO CATALYST OTHER
CT.O130 BRIDGEPOAT ENERGY, (LT BROGEPCHT 529798 12199 TURBINES, COMBLUSTION MODEL VB4 YA, 2 SIEMES 260 MW /HRSJ PER TUARINE J10 PPM GAS & OIL PREMIX FUEL FAIR TQ OPTIWMZE EFFICIENCY ACTUAL b BACT-PSD
FLOG43  CHARLES LARSEN POWER PLANT €ITY OF OF LAKELAND 712591 33495 TURBINE, GAS, 1 EACH 75 PPM @ 18% 02 COMBUSTION CONTROL BACT-PSD
FLOOS  CHARLES LARSEN POWER PLANT __CITY OF OF LAKELAND s MI4/9%  TURBIHE, GAS, 1 EACH 25 PPM G 18% 02 COMBUSTION CONTROL BACT-PSD
FLOCE?  FLORIDA POWER AND LIGHT NHORTH PALM BEACH 23354 24135 TURBINE, GAS, 4 EACH 30 PRM @ 15% 02 COMBUSTION GONTROL BACT-PSD
FLOOA2  FLORIDA POWER AND LIGHT - MORTH PALM BEACH BSR1 2488 TURRNE, £, & EACH . 32 PPM @ 15 02 . COMBUSTION CONTROL BACT-PSD
FL-OOBZ  FLORIDA POWER AND LIGHT NORTH PALM BEACH 67591 324595 TURHNE, GAS, 4 EACH 30 PEM @ 13% 07 COMBUSTION CONTROL BACT-PSD
. FLOOB2 © -FLORIDA FOWER AND LIGHT HORTH PALM BEACH . 6501777 3248 TURNINE, CG, 4 EACH M LT T .33 PPM G 15% 02 I COMBUSTION CONTROL L BACT-PSD
FL-00B3  FLORIDA POWER AND LIGHT LAVOGROME REPOWERING § 214781 2498 TURRINE, GAS, 4 EACH 30 FPM § 16% 02 COMBUSTION CONTROL BACT-FSD
© FLOO3]  FLORIDA POWER AND LGHT LAVOGROME REFOWERING £ 1114m1 L324198  TURBINE, GAS, 4 EACH . . 30 PPM I 18% 02 COMBUSTION CONTROL BACT-PSD
FLOO34  LAKE COGEN LIMTED UMATILLA 112081 3/24/33  TURBINE, GAS. 2 EACH 42 PPM B 13% 02 COMBUSTION CONTROL BACT-PSD
FLODGA ~ LAKE COGEN LIMTED UMATILLA 1172041 3/24/35  TURBINE, GAS. 2 EACH 42 PPMO 18% 02 COMBUSTION CONTROL BACT-PSO
FL-DDSE CRLANDD UTILITIES COMMISSION TITUSVILLE 11759 5/14/91  TURBINE, GAS, 4 EACH 10 PPM @ 18% O2 COMBUSTION CONTROL BACT-PSD
FLOOSE  CRLANDO UTRITIES COMMISSION TITUSVILLE 117591 5/14/83  TURBINE, GAS. 4 EACH 10 PPM B 15% OZ COMBUSTION COMTROL BACT-PSD
FL DOBE. ORANGE COGENERATION LP BARTOW 12/30r93 113/9%  TURBINE, NATURAL GAS 7 8B 3 MMBTUMN 30 PPMVO GDOO COMBUSTIGN BALT SO
FLOOTZ  TIGER BAY LP FT. MEADE EREE] 11385 TURBINE. GAS 1614.8 MMBETUMH 48 L GOOD COMBUSTION PRACTICES BACT-PSO
FLOOTZ  TIGER BAY LP FT. MEADE 17783 195 TURBINE, GAS 1614 B MMBETUM 49 LAM GOOD COMBUSTION PRACTICES BACT-PSO
FLOOTE  KISSIMMEE UTIUTY AUTHORITY  _© INTERCESSION CITY - 4793 . 11385 TURBINE, NATURAL GAS . 68 MMBTUM 54 LB GOOD COMBUSTION PRACTICES BACT-PSD
FL-0078 KISSIMMEE UTILITY AUTHORITY INTERCESSION CITY 4781 1/13/88  TURBINE, NATURAL GAS 3167 MMBTUH 40 L8iH GOOD COMBUSTION PRACTICES BACT-PSD
FL-D07B  KiSSIMMEE UTILITY AUTHORTY '~ " INTERCESSION CITYY 4783, 11188 TURBINE, NATURAL GAS . 863 MMBTUM 54 LBiH . . GOOD COMBUSTION PRACTIGES ’ .« BACT-PSD
FL-0078 KISSIMMEE UTWITY AUTHORITY INTERCESSION CITY ATFA3 1/139%  TURBINE. NATURAL GAS 367 MMBTUM 40 LBH GOOD COMBUSTION PRACTICES BACT-PSD
FLOGBC  AUBURNDALE POWER PARTNERS, LF ™ AUBURNOALE 12n4m2 11298 TURBINE.GAS 1214 MMBTUS 15 PPRAVD GOOD COMBUSTHKIN FRACTICES BACT-PSD
FL 008G AUBURNDALE POWER PARTNERS, LP AUBLRNDALE 1211497 1/13/9%  TURBINE,GAS 1214 MMBTUM 15 FPMVD GOOD COMBUSTION PRACTICES BACT-PSD
FL-OCE? _ FLUWIDA POWER CORPORATION FOLK COUNTY SITE BARTOW . LS8 153738 TURBINE, NATURAL GAS {2} 1510 MMBTUM 25 PPMVD © 77 GODD COMBUSTION PRACTICES - BACT.PSO
FLOOS2  FLOMDA POWER CORPORATION POLK COUMTY SITE BARTOW 2475594 1AIES TURBINE, NATURAL GAS (2] 1510 MAMBTUM 25 PPMVD GOOD COMBUSTION PRACTICES BACT-PSO
. FLOI0Z  PANDA-KATHLEEN, L P, ST . LAKELAND 4 108 /200 COMBINED CYCLE COMBUSTION TURBINE (TOTAL 115w 75 new 25 PPM 8 13% 02 COMBUSTION CONTROLS STANDARD DMLY APPLIES I¥ BACT-PSD
FLO108  KEY WEST CITY ELECTRC SYSTEM KEY WEST 34370 53196 TURBINE, EXISTING CT RELOCATION TO A NEW PLANT 23 Mw 20 PPM @ 15% 02 FULL LD GOOD COMBUSTION. BACT-PSD
_FLOT18  SANTA ROSA ENERGY LLC LT NORTHEBROOK 124798 411899 TURBINE, COMBUSTION, NATURAL GAS 243 MW N i BACT-PSD
GAGDSZ  SAVANNAH ELECTRIC AND FOWER GO 212792 2455 TURBIMES. B 1032 MMEBTUMH, NAT GAS 9 PPM © 13% 02 FUEL SPEC  LOW SULFUR FUEL OIL BACT-PSD
GA-Q062 SAVANMAH ELECTMC AMD POWER CO). T 21292 WIS TURBINES. B . 7 N . 1032 MMBTUM, NAT GAS 9 P B 1 02 . FUELSPEC LOW SULFUR FUEL CHL BACT-PSD
GA-QDE]  HARTWELL ENERGY LIMITED PARTNERSHIF HARTWELL 7128792 324198 TURBINE, GAS FIRED (2 EACH) 1817 M BTUMR 25 PPHVD @ FULL LOAD FUEL SPEC. CLEAN BUANING FUELS BACT-PSD
GAQDS1  MARTWELL ENERGY LIMTED PARTNERSHIP .. HARTWELL .. HIBAZ | 2496 TURBINE. GAS FIRED i2 EACH) . 3817 M EBTUMHA o . 28 PPMVD O FULL LOAD FUEL SPEC. CLEAN BUANING FUELS T BACTPSD
GA.Q0B3  MID-GEORG:A COGEN KATHLEEN 413136 B/19/98  COMBUSTION TURBINE (21, NATURAL G 16 MW 10 PPRAVD COMPLETE COMBUSTION BACT-PSD
. GAOOE3 | WMID-GECRGIA COGEN. KATHLEEN A BB COMBUSTION TURBINE 121, NATURAL GAS 116 MW 10 PPMVD ... COMPLETE COMBUSTION BACT-PSD
W-0071 _ PORTSIDE ENERGY CORP. PORTAGE £13196 S1AT  TURBINE, NATURAL GAS-FIRED 53 MEGAWATT 12 LBSMR GOOD COMBUSTION AND EMISSIONS NOT TO EXCEED BACT-PSD
W-0071 ~ PORTSIDE ENERGY CORP. - POATAGE 513596 BT TURDRNE, NATURAL GAS-FIRED  ~~ ~ B3 MEGAWATT 40 LBS/MR GOOD COMBUSTION AND EMSSIONS NOT 10 EXCEED BACT-PSD
LAOO78  ENRON LDUNSLANA ENERGY COMPANY EUNICE s 103081 TURESNE, GAS, 1 3% 1 MMBETUM 60 PPM @ 15% 02 BASE CASE, NO ADDITIONAL CONTROLS aACT-PSD
LACOB6  INTERMATIONAL PAPER . MANSFIELD 224134 A5 TURBNEMRSG, GAS COGEN 338 M BTUHR TURBNE 1659 LA/HA COMBUSTION CONTROL BACT
LAODSY  FOAMOSA PLASTICS CORPORATION, LOUISIANA BATON ROUGE 32/35 4117/9%  TURBINEMASG. GAS COGENERATION 450 WM BTUMHA 5 5 LBMHA PROPER OPERATION BACT PSD
LAOOY! | GEDRGIA GULF CORPORATION PLAQUEMNE V26056 411197 GEMERATOR, NATURAL GAS FIRED TURBINE 1123 MM STUMR 572.4 TPY CAP FOR 3 TURE GOOD COMBUSTION PRACTICE AND PROPER OFERATIC BACT-#5D
LA-O0%)  FORMOSA PLASTICS CORPORATION, BATOM ROUGE PLANT BATON ROUGE. a7me? 4778787 TURBIMEMSAG. GAS COGENERATION 450 MM BTUMR 0 LB COMBUS TION DESIGN AND CONSTRUCTHON BACT-PS0
LAO0 UNION CARBIOE CORFORATION . - HAHNYILLE NS 5/3187 ~ GEMERATCR. GAS TURBINE e 1313 MM BTUAR 190 & LAMR NG ADD-ON CONTRQL GOOD COMBUSTION PAACTICE BACT-PSD
MA-0018  PEABODY MUNICIPAL LIGHT PLANT PEABODY 32842 24738 TURBINE. 38 MW NATURAL FAS FIRED 412 MMBTUMA 40 PRM @ 1% 02 GO0 COMBUSTION FRACTICES BACT-OTHER
MAQD1E  PEABODY MUNICIPAL LIGHT PLANT “ PEABOOY ~ 113089 3/24r38 7 TURBINE. 30 MW WATURAL FAS FIRED 412 MMBTUMR T A0 PPM@IE%0Z T - GOOD COMBUSTION PRACTICES ) *  BACT-OTHER
MAODZZ  BERKSHIRE POWER DEVELOPMENT, INC. AGAWAM w2297 4/19/89  ENGINES, CHILLER, NATURAL GAS-FIREO, TWO 23 4 MMBTUM 0.8 LB DRY LOW NOX COMBUSTIGN TECHNOLOGY WiTH SCR BACT-PSD
MAQOZY  DHGKTON POWER ASSOCIATE, L~ DIGKTON ™ 1006097 419799 TURBIHE, COMBUSTION, ABE GTTINZ  ° 1327 MMETUM 5.97 LBM - ORY LOW HOX COMBUSTION TECHNOLOGY WITH SCR BACT-PSO
MO-0018  BALTIMORE GAS & ELECTRIC - PERRYMAN PLANT FERAYMMAN 24195 TURBINE, 140 MW NATURAL GAS FIRED EVECTRIC 140 MW 0 PR G 15% 02 GOOD COMBUSTION PAACTICES BACT-PSD
MD-QO1S  BALTIMORE GAS & ELECTRIC . PEARYMAN PLANT PERRYIAMAN 22495 TURBINE, 140 MW NATURAL GAS FIRED ELECTRIC 140 MW 70 PPM & 13% 02 GOOD COMAUSTION PAACTICES BACT-PSD
MEOGTS  WESTBROOK POWER LLC WESTBROOK 120498 471999 TURBINE. COMBINED CYCLE, TWO 528 MW TOTAL 15 PPM B15% O2 USING 15 % EXCESS 4IR BACT-PSD
MEQGTS  CHAMPION WTERHATL CORP & CHAMP CLEAN EMEAGY BUCKSPORT 9114798 &194%  TURDINE, COMBINED CYCLE, RATURAL GAS 175 M 9 PPMVD £15% 02 GAS BACT-DTHER
MEQQI0  CASCO RAY ENERGY CO VEAZIE 35985 A9 TURDMNE, COMOINED CYCLE, NATURAL GAS, TWD 170 MW EACH 20 PPM @ 13% 02 15% EXCESS AIR BACT-PSD
MEOIO6  KALAMAZCO POWER LIWKTED COMSTOCE 121 VI TURBINE, GAS FIRED, 2. W/ WASTE HEAT BXHLERS Y805 9 MAMBTUM 20 PPUY DAY LOW NOX TURBINES BACT-PSD
MIOJ44  WYANDOTTE ENEAGY WYARDOTTE 28599 ABUMY  TURGINE, COMBINED CYCLE, FOWER PLANT 500 MW 1PeM CATALYTIC OXIDIZER LAER
NC OCSS  DUKE POWER CO. LNCOLM COMBUSTION TURBINE STATION  LOWESVILLE 12/20091 W2eS TURRINE, COMBUS TN 1373 M BTUAA 59 LBHA COMBUSTION CONTROL BACT-PSO
NCO0SS  DUKE POWER CO. LINCOLN COMBUSTION TURBIME STATION  LOWESVILLE 12/20091 N2ed8  TURBINE, COMBUSTION 1313 M BTUMHA 53 LBHA COMBUSTION CONTROL BACT-PSD
H1O00Y  NEWARK BAY COGENERATION PARTNERSHIP HEWARK 1111190 /7M1 TURBINE. NATURAL GAS FIRED 585 MMBTUHR 00085 LB/MMBTU CATALYTIC OXIDATION BACT-PSD
HJQ0L3  LAKEWOOD COGENERATION, L P LAKEWOOD TOWNSHIP 41791 89M%  TURBINES (NATURAL GAS] (2} 1130 MMETUMA (EACH] 0.025 LBIMMBTU TURBINE DESIGN BACT-OTHER
NJ-OO33  LAKEWQOD COGEMERATION, i P LAKEWOOD TOwWNSHIP 4191 $199%  TURBINES (NATURAL GAS) (2 1190 MMBTU/MR IEACH] 0.026 LA/MMETU TURBINE DESIGH BACT-OFHER
NJ O NEWARK BAY COGENERATION PARTNERSHIP, L P NEWARK 8393 /19795 TURBINES. COMBUSTION. NATURAL GAS-FIRED [2) 517 MMBTU/HA (EACH] 18 PPIOYV 0XDATION CATALYST OTHER
M0 UNIVERSATY OF MEDICINE & DENTISTRY OF MEW JERSEY NEWARE 62697 Y COMBUSTION TURBINE COGENERA TION LNITS, 3 SE MMBTUMN T5 PEMVD NAT. GAS RACT
NM-0OZ1  WILLIAMS FELD SERVICES CO - EL CEDRD COMPRESSOR BUANGQ 10079193 NI TURBINE. GAS-FIRED 11257 HP 50 PP B 15% OF COMBUSTION CONTAOL BACT-PSD
MM O0Z1  WILLLAMS FELD SERVICES CG - EL CEDRC COMPRESSOR BUANCE 10029193 MI4  ENGINE, GAS-FIRED. RECIPROCATING 1000 HP 15 G HRH CLEANALEAN BURN TECHNOLDGY BACT-PSD
NMLO0ZZ  MARATHON GH CO - IMDIAN BASIN N.G PLAN CARLSHAD 1119 4TUI5  TURBINES, NATURAL GAS (21 5500 HP 137 LBSHA LEAN-PREMIXED COMBUSTION TECHHOLDGY. BACT PSD
NWL.QOZ4  RMLAGRD. WILLLAMS FELD SERVICE BOCMEILD S/79795  TURBMEICOGEW, MATURAL GAS (21 500 MMCF/ORY T8 PPM B 19% 02 BACT PSD
HM 0029 SOUTHWESTERN FUBLIC SERVICE COMPARY CUNKINGMAR STA HOBBS w1597 A COMBUSTION TURBINE MATURAL GAS 100 MW SEE FACILITY HOTES GOOD COMBUSTION #RACTICES BACT-PSD
HM.0031  LORDSBURG L P LORDSBURG G189 299} TUMIHE, NATURAL GAS FIRED, ELEC GEM 100 M 27 LAS/HA DAY LOW-NOX TECHNOLOGY BY MAKTAMING PROPEF BACT P50
NM.QOJ9  TNP TECHN, LiC IFORMERLY TX-NM FOWER CO.0 LORDSEURG arae 21099 GAS TURBNES 375 MMBTUM 18 PPM GOOD COMAUSTION PRACTICES BACT-PSO
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Table 5-14, ABLC CO Summary tor Nalural Gas Frad CTGs iPage 2 of 24

RBLC 1D Facairy Mame Triv Permn Gatrs Frocess Deacronon Trreput Hare Ermissicn Limor Tontor Sysem Descrionion Bass
Issuance Update
NV 0017 HEVADA POWER COMPANY, HARRY ALLEN PEAKING PLANT  LAS VEGAS 9/1897 1349 COMBUSTION TURBINE ELECTRIC POWER GENERATION 60G W [B UMITS 75 EACH) 182 5 TPY (EACH TURBIME} PRECTSION CONTROL FOR THE LOW NOX COMBUSTOR BACTPSD
HY-0044  BROOELYN NAVY YARD COGENERATIQN PARTNERS L P NEW YORK CITY 8:6:95 €:30r35  TURBINE. NATURAL GAS FIRED 240 Mw + PP @ 15% 02 . LAER
HY 0044 BRODKLYN MAVY YARD COGENERATION PARTNERS L P. NEW TORX CITY 67695 630195  TURBINE. MATURAL GAS FIRED 240 mw + PPM B 15% 02 ) LAER
HY-DO45  SELKIAK COGENERATION PARTNERS (P, SELKIRK 61892 51334 COMBUSTION TURRINES 121 1252 Mw1 1173 MMETUHR {EACH! 10 PEM COMBUSTION CONTROLS BACT-OTHER
HY-O045  SELKIRK COGENERATION PARTNERS L P SELKIRK 61892 9/13r34  COMBUSTION TURBINE 179 hivyi 1173 MMBTLHA 25 PPM COMBUSTION CONTADL BACT-OTHER
HY-QO46  SARANAC ENERGY COMPANY FLATTSBURGH 31092 5/1394  TURBINES, COMBUSTION (21 INATURAL GAS) 1123 MMBTUMR EACH) 3 PPN OXIDATION CATALYST BACT-OTHER
- NY-Q047 - PASNY/HOLTSVILLE COMBINED CYCLE PLANT HOLTSVILLE anm 9/12rH | GENERATOR, EMERGENCY INATURAL GAS) : 15 MMATUHA 6 5 LBIMMETY COMBUSTION CONTROL BACT-OTHER
HY-0050  SITHE/NDEPEMDEMCE POWER PARTNERS. OSWEGD 33832 9/13/94  TURBINES, COMBUSTION 141 INATURAL GASI 110v2 Mi 2133 MMBTUMHR [EACH! 13 o0 COMBUSTION CONTRDLS . BACT OTHER
MY-0080  FROJECT ORANGE ASSOCIATES " SYRAACUSE L 1271493 QIS GE LM-5000 GAS TURBINE | . e - MMETUMR | 92 LBMHA TEMP > 20F HO CONTROLS N BACT-OTHER
OH-0218  CNG TRANSMISSION WASHINGTON COURT HOUS!  8/12/92 4/8/95  TURBINE INATURAL GASI t3) HP {EACH 0 015 GIHP HA FUEL SPEC. USE OF NATURAL GAS OTHER
OR-GQ10  PORTLAND GENERSL ELECTRIC CO BOARDMAN 513194 8/6/37 | TURBINES, NATURAL GAS {2) LT 1220 MMATU . 15 PP @ 15% 02 GOOD COMBUSTION PRACTICES BACT-PSD
OR-0011  HERMISTON GENEAATING CU HEAMISTON 74794 1/2/29  TURBINES. NATURAL GAS (21 1696 MMETUH 15 PPM @ 15% 02 G000 COMBUSTION PRACTICES BACT-PSD
PA-OCH3  NORTHERN CONSOLIDATED POWER NORTH EAST oS3 7120084~ TURBINES. GAS, ¥ T 34 5 KW EACH 110 TrYR R OXIDATION CATALYST OTHER
PA-G148  BLUE MOUNTAM POWER, LP AICHLARD 7131798 1M2%9  COMBUSTION TURBINE WilH HEaT RECOVERY BOILER 153 Mw 3 PPM@ 15% D2 CMIDATION CATALYST 16 PPM @ 19% 02 WHEN FIRIN QTHER
PA 0149 BUCKNELL UNIVERSITY LEWISBURG 1172697 V10T NG FIRED TURBINE. SOULAR TAURUS T-73008 5w 50 PPav@ %02 GQOD COMBUSTION BACT-GYHER
FROO0A  ECOELECTRICA, LP. PENUELAS 10/1/96 698 TURBINES, COMBINED CYCLE COGENERATION 461w 33 PPMOV COMBUSTION CONTROLS BACT-PSD
. PROOGA  ECOELECTRICA, LP. ) h PENUELAS T10/1796 /698 TURBMNES, COMBINED CYCLE COGENERATION 461 Mw 100 PPMODV AT MIN, LOAD COMBUSTION CONTROLS BALT-PSD
0010 NARAAGANSETT ELECTRICNEW ENGLAMD POWER CO. PROVIDENCE PREL-H 521782 TURBINE, GAS AND DUCT BURNER 1360 MMBTUM EACH 11 PPM @ 15% 02, GAS BACT-PSO
RI001Z  ALGONGUIN GAS TRANSMISSION CO - BURRILL¥ILLE I 6/31/32  TURBINE, GAS. 2 - T 43 MMATUM 0114 LBMATY GOOD COMAUSTION PRACTICES BACT OTHER
SC-0029 ST ELECTRIC AND GAS COMPANY - HAGORD STATIGN CHARLESTON 12011488 324795 INTERNAL COMBUSTION TURBIHE 110 MEGAWATTS 23 LBSMR GOOD COMBLSTION PRACTICES BACT-PSD
T TX0Z1. WEST CAMPUS COGERERATION COMPANY T, . COLLEGE STATION S Bims T 100138 GAS TURBINES T 75.3 Mw [TOTAL POWER) 300 TPY - - INTERNAL COMBUSTION CONTROLS BacT
VAD233  COMMONWEALTH CHESAPEAKE cnnmmnon NEW CHURCH B/21136 73197 3 COMBUSTION TURBINES 1O1L. FIREDI 8000 HRS/YR 36 TPY GOCD COMBUSTION DPERATING FRACTICES.  BACTMNSPS
" WADGZT  SUMAS ENERGY INC, . ISuMAas C T T 7 .6i28131 811481 TURBINE. NATURAL GAS LHE MW "6 PPM B 15% 02 CO CATALYST . BACT-PSD
WY.0032  QUESTAR PIPELINE GORP, . BK SPRINGS COMPRESSOR COM ROCK 5PRINGS 9/25/97 21189 TURSINE COMPRESSOR ERGINE. NATURAL GAS FIRED. ZEA 1601 HP 35 GB.HPH BaCT-FSD
_WY-003%  TWO ELK GENERATION #ARTNERS, LIMITED PARTNERSHIP " 1% MILES SE OF WRIGHT 2/27/98 331189 TURBINE. STATIONARY 333 MW Co T35 PPN @ISR 02 T R . _ OTHER
Source ABLC 7060 MAXKIMUM 1000 FPM @ 15% 02
MINIMLUM 18 PPM@ 15% 02
MEDIAN 100 PPM @ 15% 02
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Table 5-15. Florida BACT CO Summary—Natural Gas-Fired CTs

Permit Turbine Size CO Emission Limit
Date Source Name (MW) (ppmvd) Control Technology
9/28/95 City of Key West 23 20 Good combustion
5/98 City of Tallahassee Purdom Unit 8 160 25 Good combustion
7/10/98 City of Lakeland McIntosh Unit 5 250 25 Good combustion
9/28/98 Florida Power Corp. Hines Energy Complex 165 25 Good combustion
11/25/98 Florida Power & Light Fort Myers Repowering 170 12 Good combustion
12/4/98 Santa Rosa Energy, LLC (DB Off) 167 9 Good combustion
12/4/98 Santa Rosa Energy, LLC (DB On) 167 24 Good combustion
7/23/99 Seminole Electric Cooperative, Inc., Payne Creek 158 20 Good combustion
10/8/99 Tampa Electric Company — Polk Power Station 165 15 Good combustion
10/8/99 TECO Power Services — Hardee Power Station 75 25 Good combustion
10/18/99 Vandolah Power Project 170 12 Good combustion
12/28/99 Reliant Energy Osceola 170 10.5 Good combustion
1/13/00 Shady Hills Generating Station 170 12 Good combustion
2/00 Kissimmee Utility — Cane Island Unit 3 (DB Off) 167 12 Good combustion
2/00 Kissimmee Utility — Cane Island Unit 3 (DB On) 167 20 Good combustion
2/24/00 Gainesville Regional Utilities 83 25 Good combustion
5/11/00 Calpine Osprey (Draft — DB Off) 170 10 Good combustion
5/11/00 Calpine Osprey (Draft — DB On) 170 17 Good combustion
7/31/00 Gulf Power — Smith Unit 3 (DB On) 170 16 Good combustion
Draft CPV Gulfcoast, Ltd. (Power Augmentation Off) 170 9 Good combustion
Draft CPV Gulfcoast, Ltd. (Power Augmentation On) 170 15 Good combustion

Source: FDEP, 2001.
ECT, 2001.



O,. At baseload operation, 73°F ambient temperature, with evaporative cool ing, the 5C
CTG CO exhaust concentration is projected to be 7.4 ppmvd at 15 percent O. At 50 per-
cent load, 96°F ambient temperature, the SC CC CTG CO exhaust concentration is pro-
jected to be 8.0 ppmvd at 15 percent O,. Table 5-16 summarizes the CO BACT emission
limits proposed for the MEC CC CTG/HRSG unit and the SC CTGs.

5.5 BACT ANALYSIS FOR NOx

NO, emissions from combustion sources consist of two components: oxidation of com-
bustion air atmospheric nitrogen (thermal NOy and prompt NOy) and conversion of
chemically fue! bound nitrogen (FBN). Essentially all CTG NO emissions originate as
nitric oxide (NO). NO generated by the CTG combustion process is subsequently further
oxidized in the CTG exhaust system or in the atmosphere to the more stable NO; mole-

cule.

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

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

Prompt NO, is formed near the combustion flame front from the oxidation of intermedi-
ate combustion products such as hydrogen cyanide, nitrogen, and NH. Prompt NO, com-
prises a small portion of total NO, in conventional near-stoichiometric CTG combustors
but increases under fuel-lean conditions. Prompt NOj, therefore, is an important consid-

eration with respect to DLN combustors that use lean fuel mixtures.

Fuel NO, arises from the oxidation of nonelemental nitrogen contained in the fuel. The
conversion of FBN to NOy depends on the bound nitrogen content of the fuel. In contrast
to thermal NO,, fuel NO, formation does not vary appreciably with combustion variables
such as temperature or residence time. Presently, there are no combustion processes or
fuel treatment technologies available to control fuel NO, emissions. For this reason, the

gas turbine NSPS (Subpart GG) contains an allowance for FBN (see Table 5-2). NOx
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Table 5-16. Proposed CO BACT Emission Limits

Proposed CO BACT Emission Limits
Emission Source ppmvd at 15 percent O, lb/hr*

GE 7FA - CC CTG/HRSG
A. All Loads Without Steam Mass Flow Augmentation

CO 8.0 31.0
B. All Loads With Steam Mass Flow Augmentation

CO 12.0 48.4

GE 7FA - SC CTGs (Per SC CTG)
A. All Loads

CO 8.0 31.0

+24-hour block average.
*3-hour test average.

Sources: EPMEC, 2001.

ECT, 2001.
GE, 2001.
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emissions from combustion sources fired with fuel oil are higher than those fired with
natural gas due to higher combustion flame temperatures and FBN contents. Natural gas
may contain molecular nitrogen (Na): however, the N found in natural gas does not con-
tribute significantly to fuel NO, formation. Typically, natural gas contains a negligible

amount of FBN.

5.51 POTENTIAL CONTROL TECHNOLOGIES

Available technologies for controlling NO, emissions from CTGs include combustion
process modifications and postcombustion exhaust gas treatment systems. A listing of
available technologies for each of these categories follows:

Combustion Process Modifications:

* Water or stearn injection, with standard combustors.
. DLN combustor design.
. XONON™

Postcombustion Exhaust Gas Treatment Systems:

. Selective non-catalytic reduction (SNCR).
. Non-selective catalytic reduction (NSCR).
* SCR.

. SCONOx™

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

tions.

Water or Steam Injection

Injection of water or steam into the primary combustion zone of standard combustors of a
CTG reduces the formation of thermal NO, by decreasing the peak combustion tempera-
ture. Water injection decreases the peak flame temperature by diluting the combustion
gas stream and acting as a heat sink by absorbing heat necessary to: (a) vaporize the wa-
ter (latent heat of vaporization), and (b) raise the vaporized water temperature to the
combustion temperature. High purity water must be employed to prevent turbine corro-
sion and deposition of solids on the turbine blades. Steam injection employs the same

mechanisms to reduce the peak flame temperature with the exclusion of heat absorbed
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due to vaporization since the heat of vaporization has been added to the steam prior to
injection. Accordingly, a greater amount of steam, on a mass basis, is required to achieve
a specified level of NOy reduction in comparison to water injection. Typical injection
rates range from 0.3 to 1.0 and 0.5 to 2.0 pounds of water and steam, respectively, per

pound of fuel. Water or steam injection will not reduce the formation of fuel NO,.

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

cur up to the point where cold-spots and flame instability adversely affect safe, efficient,

and reliable operation of the turbine.

The use of water or steam injection in standard combustors can typically achieve NO,

exhaust concentrations of 25 and 42 ppmvd for gas and oil firing, respectively

Dry Low-NO, Combustor Design

A number of turbine vendors have developed DLN combustors that premix turbine fuel

and air prior to combustion in the primary zone. Use of a premix burner results in a ho-

mogeneous air/fuel mixture without an identifiable flame front. For this reason, the peak

and average flame temperatures are the same, causing a decrease in thermal NO, emis-

sions in comparison to a conventional diffusion burner. A typical DLN combustor incor-
porates fuel staging using several operating modes as follows:

. Primary Mode—Fuel supplied to first stage only at turbine loads from 0 to

35 percent. Combustor burns with a diffusion flame with quiet, stable op-

eration. This mode is used for ignition, warm-up, acceleration, and low-load

operation.

. Lean-Lean Mode—Fuel supplied to both stages with flame in both stages at

turbine loads from 35 to 50 percent. Most of the secondary fuel is premixed

with air. Turbine loading continues with a flame present in both fuel stages.
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As load is increased, CO emissions will decrease, and NO, levels will in-
crease. Lean-lean operation will be maintained with increasing turbine load
unti] a preset combustor fuel-to-air ratio is reached when transfer to premix
operation occurs.

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

plied to second stage.

. Premix Mode—Fuel is provided to both stages with approximately
80 percent furnished to the first stage at turbine loads from 70 to 100 per-

cent. Flame is present in the second stage only.

Currently, premix burners are limited in application to natural gas and loads above ap-
proximately 35 to 50 percent of baseline due to flame stability considerations. For CTGs

capable of oil firing, wet injection is employed to control NOy emissions.

In addition to lean premixed combustion, CTG DLN combustors typically incorporate
lean combustion and reduced combustor residence time to reduce the rate of NO, forma-
tion. All CTGs cool the high-temperature CTG exhaust gas stream with dilution air to
lower the exhaust gas to an acceptable temperature prior to entering the CTG turbine. By
adding additional dilution air, the hot CTG exhaust gases are rapidly cooled to tempera-
tures below those needed for NO, formation. Reduced residence time combustors add the
dilution air sooner than do standard combustors. The amount of thermal NOy is reduced
because the CTG combustion gases are at a higher temperature for a shorter period of

time.

Current DLN combustor technology can typically achieve a NO, exhaust concentration

of 25 ppmvd or less vsing natural gas fuel.

XONON™

The XONON™ Cool Combustion technology, being developed for CTGs by Catalytica
Combustion Systems, Inc. (CCSI), employs a catalyst integral to the CTG combustor to
reduce the formation of NO,. In a conventional CTG combustor, fuel and air are oxidized

in the presence of a flame to produce the hot exhaust gases required for power generation.
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The XONON™ Cool Combustion technology replaces this conventional combustion
process with a two-step approach. First, a portion of the CTG fuel is mixed with air and
burned in a low-temperature pre-combustor. The main CTG fuel is then added and oxi-
dation of the total fuel/air mixture stream is completed by means of flameless, catalytic
combustion. The catalyst module is located within the CTG combustor. NO, formation is
reduced due to the relatively low oxidation temperatures occurring within the pre-
combustor and the flameless combustor catalyst module. Information provided by CCSI
indicates that the XONON™ Cool Combustion technology is capable of achieving CTG

NO, exhaust concentrations of 2.5 ppmvd at 15 percent O;.

Commercial operation of the XONON™ Cool Combustion technology is limited to one
small (1.5 MW) base load, natural gas-fired Kawasaki CTG operated by the Silicon Val-
ley Power municipal utility. This CTG is located in Santa Clara, California. Performance
of the XONON™ (ool Combustion technology on larger CTGs has not been demon-

strated to date.

Availability of the XONON™ Cool Combustion technology is limited to specific gas
turbine manufacturers which have agreements with CCSI to adapt the proprietary
XONONTM combustion system to gas turbines in their product lines. CCSI literature in-
dicates that General Electric Power Systems is engaged in devejopment work to adapt the
XONON™ Cool Combustion technology to their E- and F-Class CTGs. Other CTG ven-
dors having agreements with CCSI include Pratt & Whitney Canada (for their ST-18 and
ST-30 CTs), Rolls Royce Allison, and Solar Turbines.

The CTGs planned for the MEC are GE 7FA units. The XONON™ Cool Combustion
technology is not yet commercially available for these units. In addition, XONONT™
Coo! Combustion technology has not been demonstrated on large, heavy-duty CTGs. Ac-
cordingly, the XONON™ Cool Combustion technology is not considered to be an avail-

able control technology for the MEC CTGs.
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Selective Non-Catalvtic Reduction

The SNCR process involves the gas phase reaction, in the absence of a catalyst, of NOy in
the exhaust gas stream with injected ammonia (NH3) or urea to yield nitrogen and water
vapor. The two commercial applications of SNCR include the Electric Power Research
Institute’s NO,OUT and Exxon’s Thermal DeNO, processes. The two processes are
similar in that either NH; (Thermal DeNO,) or urea (NO,OUT}) is injected into a hot ex-
haust gas stream at a location specifically chosen to achieve the optimum reaction tem-
perature and residence time. Simplified chemical reactions for the Thermal DeNOy proc-
ess are as follows:

4NO + 4NH3 + O, = 4N, + 6 H:O ()

4 NH; + 5 O; —» 4NO + 6 H,O (2)

The NO,OUT process is similar with the exception that urea is used in place of NHj. The
critical design parameter for both SNCR processes is the reaction temperature. At tem-
peratures below 1,600°F, rates for both reactions decrease allowing unreacted NH; to exit
with the exhaust stream. Temperatures between 1,600 and 2,000°F will favor reaction (1)
resulting in a reduction in NOy emissions. Reaction (2) will dominate at temperatures
above approximately 2,000°F, causing an increase in NO, emissions. Due to reaction
temperature considerations, the SNCR injection system must be located at a point in the

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

Non-Selective Catalytic Reduction

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

been applied to automobiles and stationary reciprocating engines.

Selective Catalytic Reduction

In contrast to SNCR, SCR reduces NO, emissions by reacting NH3 with exhaust gas NO,
to yield nitrogen and water vapor in the presence of a catalyst. NH; 1s injected upstream
of the catalyst bed where the following primary reactions take place:

4NH; + 4ANO + O; — 4N, + 6H;0 (3)

4NH; + 2NG; + Oy — 3N; + 6H,0 4)
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The catalyst serves to lower the activation energy of these reactions, which allows the
NO, conversions to take place at a lower temperature (i.€., in the range of 600 to 750°F).
Typical SCR catalysts include metal oxides (titanium oxide and vanadium), noble metals

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

Factors affecting SCR performance include space velocity (volume per hour of flue gas
divided by the volume of the catalyst bed), NH3/NO, molar ratio, and catalyst bed tem-
perature, Space velocity is a function of catalyst bed depth. Decreasing the space velocity
(increasing catalyst bed depth) will improve NO, removal efficiency by increasing resi-
dence time but will also cause an increase in catalyst bed pressure drop. The reaction of
NO, with NH; theoretically requires a 1:1 molar ratio. NH+/NO, molar ratios greater than
1:1 are necessary to achieve high-NO, removal efficiencies due to imperfect mixing and
other reaction limitations. However, NH3/NO, molar ratios are typically maintained at

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

As was the case for SNCR, reaction temperature is critical for proper SCR operation. The
optimum temperature range for conventional SCR operation is 600 to 750°F. Below this
temperature range, reduction reactions (3) and (4) will not proceed. At temperatures ex-
ceeding the optimal range, oxidation of NHz will take place resulting in an increase in
NO, emissions. Specially formulated, high-temperature zeolite catalysts have recently
been developed that function at exhaust stream temperatures up to a maximum of ap-
proximately 1,025°F. NO, removal efficiencies for SCR systems typically range from 70
to 90 percent.

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

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

SCONO,™ is a NO, and CO control system offered by ABB Alstom Power Environ-
mental Segment (AAP) under an exclusive license agreement with Goal Line Environ-
mental Technologies (GLET). GLET is a partnership formed by Sunlaw Energy Corpo-

ration and Advanced Catalyst Systems, Inc.

The SCONO,™ system employs a single catalyst to simultaneously oxidize CO to CO;
and NO 0 NO,. NO» formed by the oxidation of NO is subsequently absorbed onto the
catalyst surface through the use of a potassium carbonate absorber coating. The

SCONO,™ oxidation/absorption cycle reactions are:

CO+¥n0y — CO, (5)
NO + %2 0; — NO; (6)
2NO, + K2C03 — CO2 + KNO; + KNO;, (7)

CO, produced by reactions (5) and (7) is released to the atmosphere as part of the
CTG/HRSG exhaust stream.

As shown in reaction (7), the potassium carbonate catalyst coating reacts with NOs to
form potassium nitrites and nitrates. Prior to saturation of the potassium carbonate coat-
ing, the catalyst must be regenerated. This regeneration is accomplished by passing a di-
lute hydrogen-reducing gas across the surface of the catalyst in the absence of O;. Hy-
drogen in the reducing gas reacts with the nitrites and nitrates to form water and elemen-
tal nitrogen. CO» in the regeneration gas reacts with potassium nitrites and nitrates to
form potassium carbonate; this compound is the catalyst absorber coating present on the
surface of the catalyst at the start of the oxidation/absorption cycle. The SCONO,™ re-
generation cycle reaction is:

KNGO, + KNO} +4H, +C0O; > K,CO; + 4 HgO(g) + N> (8)

Water vapor and elemental nitrogen are released to the atmosphere as part of the
CTG/HRSG exhaust stream. Following regeneration, the SCONO,™ catalyst has a fresh

coating of potassium carbonate, allowing the oxidation/absorption cycle to begin again.
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There is no net gain or loss of potassium carbonate after both the oxidation/absorption

and regeneration cycles have been completed.

Since the regeneration cycle must take place in an oxygen-free environment, the section
of catalyst undergoing regeneration is isolated from the exhaust gas stream using a set of
louvers. Each catalyst section is equipped with a set of upstream and downstream lou-
vers. During the regeneration cycle, these louvers close and valves open allowing fresh
regeneration gas to enter and spent regeneration gas to exit the catalyst section being re-
generated. At any given time, 80 percent of the catalyst sections will be in the oxida-
tion/absorption cycle, while 20 percent will be in regeneration mode. A regeneration cy-

cle is typically set to last for 3 to 8 minutes.

The SCONO,™ operates at a temperature range of 300 to 700°F and, therefore, must be
installed in the appropriate temperature section of a HRSG. For installations below
450°F, the SCONO, ™ systemn uses an inert gas generator for the production of hydrogen
and carbon dioxide. The regeneration gas is diluted to under 4-percent hydrogen using
steam as a carrier gas; the typical system is designed for 2% hydrogen. The regeneration
gas reaction is:

CHs + 20, +H;0 —» CO; + 3 H, 9

For installations above 450°F, the SCONQ,™ catalyst is regenerated by introducing a
small quantity of natural gas with a carrier gas, such as steam, over a steam reforming
catalyst and then to the SCONO,™ catalyst. The reforming catalyst initiates the conver-
sion of methane to hydrogen, and the conversion is completed over the SCONO,™ cata-
lyst. The reformer catalyst works to partially reform the methane gas to hydrogen
(2 percent by volume) to be used in the regeneration of the SCONO,™ and SCOSO,™
catalysts. The reformer converts methane to hydrogen by the steam reforming reaction as
shown by the following equation:

CH; + 2H,0 - CO:+4 Hs (10)
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The reformer catalyst is placed upstream of the SCONO,™ catalyst in a steam reformer
reactor. The reformer catalyst is designed for a minimum 50-percent conversion of meth-

ane to hydrogen.

A gradual decrease in catalyst temperature is indicative of sulfur masking. APP recom-
mends the installation of a sulfur filter to reduce the rate of catalyst masking. The sulfur
filter is placed in the inlet natural gas feed prior to the regeneration production skid. The
sulfur filter consists of impregnated granular activated carbon that is housed in a stainless

steel vessel. Spent media is discarded as a non-hazardous waste.

The SCONO,™ system catalyst is subject to reduced performance and deactivation due
to exposure to sulfur oxides. As necessary, an additional catalytic oxidation/absorption
system (SCOSO,™) to remove sulfur compounds is installed upstream of the SCONO,™
catalyst. The SCOSO,™ sulfur removal catalyst utilizes the same oxidation/absorption
cycle and a regeneration cycle as the SCONO,™ system. During regeneration of the
SCOSO,™ catalyst, either HySO4 mist or SO, is released to the atmosphere as part of the
CTG/HRSG exhaust gas stream. The absorption portion of the SCOSO,™ process is

proprictary. SCOSO,™ oxidation/absorption and regeneration reactions are:

CO + 20, —» COs (11)
SO, + 20, — SO; (12)
SO; + SORBER — {SO; + SORBER] (13)
[SO: + SORBER] +4 H, — H»S + 3 H,O + [SORBER] (14)
(below 500°F)

{SO; + SORBER] + H; — SO; + H;0 + [SORBER] (15)
{above 500°F)

A programmable logic controller (PLC} controls the SCONO,™/ SCOSO,™ system. The
controller is programmed to control all essential SCONO,™/ SCOSO,™ functions in-
cluding the opening and closing of louver doors and regeneration gas inlet and outlet
valves, and the maintaining of regeneration gas flow to achieve positive pressure in each

section during the regeneration cycle.
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Utility materials needed for the operation of the SCONO,™/ SCOSO™ control system
include ambient air, natural gas, water, steam, and electricity. The primary utility material
is natural gas used for regeneration gas production. Steam 1s used as the carrier/dilution
gas for the regeneration gas. Electricity is required to operate the computer control sys-

tem, control valves, and louver actuators.

Commercial experience to date with the SCONO,™ control system is limited to several
small CC power plants located in California. Representative of these small power plants
is a GE LM2500 turbine, owned by GLET partner Sunlaw Energy Corporation, equipped
with water injection to control NO, emissions to approximately 25 ppmvd. The low tem-
perature SCONO,™ control system (i.c., located downstream of the HRSG at a tem-
perature between 300 and 400°F) was retrofitted to the Sunlaw Energy facility in Decem-
ber 1996 and has achieved a NO, exhaust concentration of 3.5 parts per million by vol-
ume (ppmv) resulting in an approximate 85-percent NOy removal efficiency. A high tem-
perature application of SCONO,™ (i.e., control system located within the HRSG at a
temperature between 600 and 700°F) has been in service since June 1999 on a small, §
MW Solar CTG located at the Genetics Institute in Massachusetts. Following a 1 year
scale-up developmental program, on December 1, 1999, AAP announced the commercial
availability of the SCONO,™ for large-scale natural gas-fired CTGs, particularly F-Class
units. Although considered commercially available for large natural gas-fired CTGs,
there are currently no CTGs larger than 32 MW that have demonstrated successful appli-

cation of the SCONO,™ control technology.

Technical Feasibility

With the exception of the XONONT™ Cool Combustion technology, all of the combus-
tion process modification technologies mentioned (water or steam injection and DLN
combustor design) would be feasible for the MEC CC CTG/HRSG unit and SC CTGs.
As noted previously, the XONON™ Cool Combustion technology is not yet commer-
cially available for the GE “F” Class 7FA CTGs. Of the postcombustion stack gas treat-
ment technologies, SNCR is not feasible because the temperature required for this tech-
nology (between 1,600 and 2,000°F) exceeds that found in CTG exhaust gas streams (ap-

proximately 1,100°F). NSCR was also determined to be technically infeasible because
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the process must take place in a fuel-rich (less than 3-percent O2) environment. Due to
high excess air rates, the O, content of combustion turbine exhaust gases is typically 13

percent.

The SCONQ,™ control technology is not technically feasible for the MEC SC CTGs be-
cause the temperature required for this technology (between 300 and 700°F) is well be-

low the 1,100°F typically occurring for the GE F-class SC CTG.

The SCONO,™ control technology is considered technically feasible for the CC
CTG/HRSG unit due to its commercial availability. However, as noted above, there are
currently no CTGs larger than 5 MW that have demonstrated successful application of
the high temperature SCONO,™ control technology. The GE 7FA CTG planned for the
MEC CC CTG\HRSG unit has a nominal generation capacity of 175 MW. Accordingly,
the MEC CC CTG is 35 times larger than the nominal 5 MW Solar CTG used at the Ge-
netics Massachusetts facility. The Sunlaw Energy Corporation SCONO,™ installation
was a retrofit project; i.e., the SCONO,™ system is located downstream of the HRSG. At
this location, the control system operates at a lower temperature range (300 to 350°F)
than a system installed within the HRSG (i.e., at a temperature range of 600 to 700°F).
Technical problems associated with scale-up of the SCONO,™ technology under higher
temperatures remain undemonstrated under actual operating conditions. Additional con-
cerns with SCONO,™ control technology include process complexity (multiple catalytic
oxidation/absorption/ regeneration systems), reliance on only one supplier, and the rela-
tively brief operating history of the technology. There are no SCONQO,™ control systems

installed as BACT in ozone attainment areas.

For natural gas firing, use of advanced DLN combustor technology will achieve NO,
emission rates comparable to or less than wet injection based on CTG vendor data. Ac-
cordingly, the BACT analysis for NOx for the MEC CC CTG/HRSG was confined to ad-
vanced DLN combustors and the application of postcombustion conventional SCR and
SCONO,™ control technologies. The BACT analysis for NO, for the MEC SC CTGs
was confined to advanced DLN combustors and the application of postcombustion high

temperature SCR control technology. The following sections provide information re-
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garding energy, environmental, and economic impacts and proposed BACT hmits for

NO,.

5.5.2 ENERGY AND ENVIRONMENTAL IMPACTS
The use of advanced DLN combustor technology will not have a significant adverse impact

on CTG heat rate.

For the MEC CC CTG/HRSG unit, the installation of conventional SCR technology will
cause an increase in back pressure on the CTG due to the pressure drop across the catalyst
bed. Additional energy would be needed for the pumping of aqueous NHs from storage to
the injection nozzles and generation of steam for NH; vaporization. A SCR control system
for the MEC CC CTG/HRSG is projected to have a pressure drop across the catalyst bed of
approximately 1.5 inches of water. This pressure drop will resuit in a 0.3-percent energy
penalty due to reduced turbine output power. The reduction in turbine output power (lost
power generation) will result in an energy penalty of 4,599,000 kwh (15,692 MMBtu) per
year at a nominal baseload (175 MW) and 8,760 hr/yr operations. This energy penalty is
equivalent to the use of 14.95 million ft' of natural gas annually based on a nominal natural
gas heating value of 1,050 Buw/ft’. The lost power generation energy penalty, based on a
power cost of $0.030/kwh, is $138,000 per year.

For the MEC SC CTGs, the installation of high temperature SCR technology will also cause
an increase in back pressure on the CTGs due to the pressure drop across the catalyst bed. A
high temperature SCR control system for the MEC SC CTGs is projected to have a pressure
drop across the catalyst bed of approximately 4.5 inches of water. This pressure drop will
result in a 0.9-percent energy penalty due to reduced turbine output power. The reduction in
turbine output power (lost power generation) will result in an energy penalty of
7,875,000 kwh (26,871 MMBtu) per year at baseload (175 MW) and 5,000 hr/yr operations
per CTG and 15,750,000 kwh (53,741 MMBtu) per year for the two SC CTGs. This energy
penalty is equivalent to the use of 51.2 million fi* of natural gas annually based on a nominal
natural gas heating value of 1,050 Btuw/ft*. The lost power generation energy penalty, based
on a power cost of $0.030/kwh, is $472,500 per year for both SC CTGs.
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The instaliation of SCONO,™ technology on the MEC CC CTG/HRSG unit will also cause
an increase in back pressure on the CTG due to the pressure drop across the catalyst bed. A
SCONO,™ control system for the MEC CC CTG/HRSG is projected to have a pressure
drop across the catalyst bed of approximately 5.0 inches of water. This pressure drop will
result in a 1.0-percent energy penalty due to reduced turbine output power. The reduction in
turbine output power (lost power generation) will result in an energy penalty of
15,330,000 kwh (52,308 MMBtu) per year at baseload (175 MW) and 8,760 hr/yr opera-
tions. This energy penalty is equivalent to the use of 49.82 million fi* of natural gas annually
based on a nominal natural gas heating value of 1,050 Btw/ft®. The lost power generation

energy penalty, based on a power cost of $0.030/kwh, is $459,900 per year.

There are no significant adverse environmental effects due to the use of advanced DLN
combustor or SCONO,™ technology. SCR technology will result in collateral emissions of
ammonia (i.c., “ammonia slip”) and ammonium bisulfate and ammonium sulfate particulate

matter.

5.5.3 ECONOMIC IMPACTS

An assessment of economic impacts was performed by comparing control costs between a
baseline case of advanced DLN combustor technology and baseline technology with the ad-
dition of conventional SCR (CC CTG/HRSG), high temperature SCR (SC CTGs), and
SCONO,™ (CC CTG/HRSG) controls. The base case MEC annual NO, exhaust concen-
tration and emission rate are 12.1 ppmvd corrected to 15 percent O; and 348.7 tpy, respec-
tively, for the CC CTG/HRSG based on CC CTG/HRSG baseload operation for 8,760
hr/yr at 73°F with evaporative cooling and steam mass flow augmentation; i.e., CC
CTG/HRSG Annual Profile A. The CC CTG/HRSG SCR controlled annual NO, exhaust
concentration and emission rate, based on a 71.1 percent control efficiency, are 3.5 ppmvd
corrected to 15-percent O, and 100.9 tpy, respectively. The CC CTG/HRSG SCONO,™
controlled annual NO, exhaust concentration and ernission rate, based on a 83.5 percent

control efficiency, are 2.0 ppmvd corrected to 15 percent O, and 57.6 tpy, respectively.

The base case MEC annual NO, exhaust concentration and emission rate are 9.0 ppmvd cor-

rected to 15-percent O, and 286.0 tpy, respectively, for the two SC CTGs based on SC CTG
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baseload operation for: (a) 1,000 hr/yr at baseload operation and 35°F ambient air tem-
perature (representative winter temperature), (b) 3,000 hr/yr at baseload operation and
73°F ambient ajr temperature (average annual temperature), and (c¢) 1,000 hr/yr at
baseload operation and 96°F ambient air temperature (representative summer tempera-
ture); i.e., SC CTG Annual Profile B. The SC CTG high temperature SCR controlled an-
nual NO, exhaust concentration and emission rate, based on a 61.1 percent control effi-
ciency, are 3.5 ppmvd corrected to 15-percent O, and 111.2 tpy, respectively. Base case and

controlled NO, emission rates are summarized in Table 5-20.

The cost impact analyses were conducted using the OAQPS factors previously summarized
in Table 5-1 and MEC specific economic factors provided in Table 5-8. Tables 5-17 and
5-18 summarize specific capital and annual operating costs for the CC CTG/HRSG conven-
tional SCR control system, respectively. Tables 5-19 and 5-20 summarize specific capital
and annual operating costs for the CC CTG/HTRSG SCONOx™ control system, respec-
tively, based on Alstom data and a Department of Energy (DOE) study (DOE, 1999). Ta-
bles 5-21 and 5-22 summarize specific capital and annual operating costs for the SC CTG
high temperature SCR control system, respectively.

Average cost effectiveness for the application of conventional SCR and SCONO,™ tech-
nology to the MEC CC CTG/HRSG was determined o be $3,535 and $24,187 per ton of
NO, removed, respectively. Incremental cost effectiveness of SCONO,™ technology was
determined to be $142,512 per ton of NO, removed. Average cost effectiveness for the ap-
plication of high temperature SCR technology to the MEC SC CTGs was determined to be
$22,052 per ton of NOy removed. The CC CTG/HRSG control cost for conventional SCR is
considered economically reasonable. However, the incremental control cost for SCONO™
(CC CTG/HRSG) and high temperature SCR (SC CTGs) are substantially higher than
previously considered reasonable by the FDEP. Tables 5-23 and 5-24 summarize the re-
sults of the NO, BACT analyses for the CC CTG/HRSG and SC CTGs, respectively.
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Table 5-17. Capital Costs for Conventional SCR Control System, CC CTG/HRSG

OAQPS
Item Dollars Factor
Direct Costs
Purchased equipment 1,150,000 A
Sales tax 69,000 0.06 x A
Instrumentation 115,000 0.10x A
Freight 57,500 005x A
HRSG Modifications 185,000
Subtotal Purchased Equipment 1,576,500 B
Installation
Foundations and supports 126,120 0.08xB
Handling and erection 220,710 0.14x B
Electrical 63,060 004xB
Piping 31,530 0.02xB
Insulation for ductwork 15,765 00ixB
Painting 15,765 001 xB
Subtotal Installation Cost 472,950
Total Direct Costs (TDC) 2,049,450
Indirect Costs
Engineering 157,650 0.10x B
Construction and field expenses 78,825 0.05xB
Contractor fees 157,650 0.10x B
Startup 31,530 0.02xB
Performance test 15,765 001 xB
Contingency 47,295 003xB
Total Indirect Costs (TIC) 488,715
TOTAL CAPITAL INVESTMENT (TCI) 2,538,165 TDC + TIC

Source; ECT, 2001
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Table 5-18. Annual Operating Costs for SCR Control System, CC CTG/HRSG

OAQPS
Item Dollars Factor
Direct Costs
Operator & Supervisor Labor 13,800
Maintenance Labor and Material 24,600
Subtotal Labor and Maintenance Costs 37,800 C
Catalyst costs
Replacement (materials, labor, and disposal) 793,700
Annualized Catalyst Costs 302,400 3-yr replacement
Aqueous ammonia costs 59,200 113/ton
Electricity costs 18,900
Energy Penalties
Turbine backpressure 138,000 0.3% penalty
Emission fee credit (6,197) $25/ton
Total Direct Costs (TDC) 550,103
Indirect Costs
Overhead 22,700 060xC
Administrative charges 50,800 0.02 x TCI
Property taxes 25,400 0.01 x TCI
Insurance 25,400 0.01 x TCI
Capital recovery 201,800 15 yrs @ 7.0%
Total Indirect Costs (TIC) 376,100
TOTAL ANNUAL COST (TAC) 876,203 TDC + TIC

Sources: EPMEC, 2001.
ECT, 2001.
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Table 5-19. Capital Costs for SCONO,™ System, CC CTG/HRSG

OAQPS
Item Dollars Factor
Direct Costs
Purchased equipment (lease arrangement) 6,600,000 A
Sales tax 396,000 0.06x A
Instrumentation 0 Included
Freight 330,000 0.05x A
HRSG Modifications 185,000
Subtotal Purchased Equipment 7,511,000 B
Installation
Foundations and supports 600,880 0.08x B
Handling and erection 1,051,540 0.14xB
Electrical 300,440 0.04x B
Piping 150,220 0.02x B
Insulation for ductwork 75,110 001xB
Painting 75,110 0.01xB
Subtotal Installation Cost 2,253,300
Total Direct Costs (TDC) 9,764,300
Indirect Costs
Engineering 751,100 0.10xB
Construction and field expenses 375,550 005xB
Contractor fees 751,100 0.10xB
Startup 150,220 0.02xB
Performance test 75,110 001 xB
Contingency 225,330 003xB
Total Indirect Costs (TIC) 2,328,410
TOTAL CAPITAL INVESTMENT (TCI) 12,092,710 TDC + TCI

Source: ECT, 2001
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Table 5-20. Annual Operating Costs for SCONO,™ Control System, CC CTG/HRSG

OAQPS
Item Dollars Factor
Direct Costs
Operator & Supervisor 13,800
Maintenance Labor and Material 24,000
Subtotal Labor and Maintenance Costs 37,800 C
Catalyst costs
Annualized Catalyst Costs 3,750,000 Alstom lease
Natural gas costs (H; reforming) 83,273
Electricity costs 27,594
Steam costs (H; carrier) 855,414
Energy Penalties
Turbine backpressure 459,900 1.0 % penalty
Emission fee credit (7,277) $25/ton
Total Direct Costs (TDC) 5,206,703
Indirect Costs
Overhead 22,700 0.60xC
Administrative charges 241,900 0.02 x TCI
Property taxes 120,900 0.01 x TCI
Insurance 120,900 0.01 x TCI
Capital recovery 1,327,700 15 yrs @ 7.0%
Total Indirect Costs (TIC) 1,834,100
TOTAL ANNUAL COST (TAC) 7,040,803 TDC + TIC

Sources: EPMEC, 2001.
ECT, 2001.
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Table 5-21. Capital Costs for High Temperature SCR Control System, Two SC CTGs

OAQPS
Item Dollars Factor
Direct Costs
Purchased equipment 6,154,000 A
Sales tax 369,200 0.06x A
Instrumentation 615,400 0.10x A
Freight 307,700 0.05x A
Duct Modifications 370,000
Subtotal Purchased Equipment 7,816,300 B
Installation
Foundations and supports 625,300 0.08xB
Handling and erection 1,094,300 0.14xB
Electrical 312,700 0.04xB
Piping 156,300 0.02xB
Insulation for ductwork 78,200 0.01xB
Painting 78,200 0.01xB
Subtotal Installation Cost 2,345,000
Total Direct Costs (TDC) 10,161,300
Indirect Costs
Engineering 781,600 0.10xB
Construction and field expenses 390,800 0.05xB
Contractor fees 781,600 0.10xB
Startup 156,300 0.02xB
Performance test 78,200 001xB
Contingency 234,500 0.03xB
Total Indirect Costs (TIC) 2,423,000
TOTAL CAPITAL INVESTMENT (TCI) 12,584,300 TDC + TIC

Source: ECT, 2001.
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Table 5-22. Annual Operating Costs for High Temperature SCR Control System

Two SC CTGs

OAQPS
Item Dollars Factor
Direct Costs
Operator & Supervisor Labor 27,700
Maintenance Labor and Material 48,200
Subtotal Labor and Maintenance Costs 75,900 C
Catalyst costs
Replacement (materials, labor, and disposal) 4,890,800
Annualized Catalyst Costs 1,863,600 3-yr replacement
Aqueous ammonia costs 23,800 113/ton
Electricity costs 8,600
Energy Penalties
Turbine backpressure 472,500 0.9% penalty
Emission fee credit (4,400) $25/ton
Total Direct Costs (TDC) 2,440,000
Indirect Costs
Overhead 45,500 0.60xC
Administrative charges 251,700 0.02 x TCI
Property taxes 125,800 0.01 x TCI
Insurance 125,800 0.01 x TCI
Capital recovery 865,300 15 yrs @ 7.0%
Total Indirect Costs (TIC) 1,414,100
TOTAL ANNUAL COST (TAC) 3,854,100 TDC + TIC

Sources: EPMEC, 2001.
ECT, 2001.
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5.5.4 PROPOSED BACT EMISSION LIMITATIONS

BACT NOy limits obtained from the RBLC database for natural gas-fired CTGs are pro-
vided in Table 5-25. Recent Florida BACT determinations for natural gas-fired CTGs are
shown in Table 5-26.

Under all operating scenarios, the maximum NO, exhaust concentration and hourly mass
emission rate from the CC CTG/HRSG unit will be 3.5 ppmvd and 23.8 Ib/hr, respec-
tively, based on the application of DLN combustors and conventional SCR. Under all op-
erating scenanos, the maximum NO, exhaust concentration and hourly mass emission
rate from the SC CTGs will be 9.0 ppmvd and 61.0 Ib/hr, respectively, based on the ap-
plication of DLN combustors. Table 5-27 summarizes the NO, BACT emission limits
proposed for MEC. NO, emission rates proposed as BACT for the MEC CTGs are con-
sistent with recent FDEP and EPA Region 4 BACT determinations.

5.6 BACT ANALYSIS FOR SO, AND H,S0Q, MIST
5.6.1 POTENTIAL CONTROL TECHNOLOGIES

Technologies employed to control SO, and H,SO, mist emissions from combustion

sources consist of fuel treatment and postcombustion add-on controls (i.e., flue gas desul-

furization [FGD] systems).

Fuel Treatment

Fuel treatment technologies are applied to gaseous fuels to reduce their sulfur contents
prior to delivery to end fuel users. For wellhead natural gas containing sulfur compounds
(e.g., hydrogen sulfide), a variety of technologies are available to remove these sulfur
compounds to acceptable levels. Desulfurization of natural gas is performed by the fuel

supplier prior to distribution by pipeline.

Flue Gas Desulfurization

FGD systems remove SO from exhaust streams by using an alkaline reagent to form sul-
fite and sulfate salts. The reaction of SO, with the alkaline chemical can be performed
using either a wet- or dry-contact system. FGD wet scrubbers typically employ sodium,

calcium, or dual-alkali reagents using packed or spray towers. Wet FGD systems will
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Table 5-23. Summary of NO, BACT Analysis - CC CTG/BRSG Unit

Emission Impacts Economic Impacts Energy Impacts Environmental Impacts
Total Installed Total Average Incremental Increase Toxic Adverse
Control Emission Rates Reduction Capital Cost Annualized Cost  Cost Effectiveness ~ Cost Effectiveness Over Baseline Impact Envir. Impact
Option (Ib/hr) (tpy) (tpy} (%) (8/yr) ($/on) ($/ton) {MMBtwyr) (Y/N) (YM)
SCONOx 13.2 57.6 291.1 12,092,710 7,040,803 24,187 142,512 52,308 N N
[2.0 ppmvd at 15% O]
SCR 23.0 100.9 247.8 2,538,165 876,203 3,535 N/A 15,692 N N
[3.5 ppmvd at 15% O;)
Base Case 79.6 348.7 N/A N/A N/A N/A N/A N/A N/A N/A
{12.1 ppmvd at 15% O]
w Basis: One, GE 7FA CC CTG/HRSG unit.
\ 1
l j'Sources: Coastal, 2001.
ECT, 2001.
GE, 2001.
ABB Alstorn, 2001.
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Table 5-24. Summary of NO, BACT Analysis - SC CTGs

Emission Impacts

Economic Impacts

Energy Impacts

Environmental Impacts

Total Installed Total Average Incremental Increase Toxic Adverse
Control Emission Rates Reduction Capitzl Cost Annualized Cost  Cost Effectiveness Cost Effectiveness Over Baseline Impact Envir. Impact
Option (Ib/hr) (tpv) (tpy) 03] (3/yr) (5/1on) ($/ton) (MMBtu/yr) (Y/N) {(Y/N)
SCR 445 111.2 174.8 12,584,300 3,854,100 22,052 N/A 53,741 N N
[3.5 ppmvd at 15% O]
Base Case 1144 286.0 N/A N/A N/A N/A N/A N/A N/A N/A
(9.0 ppmvd at 15% O]
Basis: Two, GE 7FA SC CTGs.
o Sources: Coastal, 2001.
ECT, 2001.
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RBLLC D Facdiy Hame City Parmu Procesy Descripuon Thruput Rate Emusgaon Lumir Comirpl Bysiem Descrption Bagiy
|ssuance Upaste -
AK-DOZ1  ARCO ALASKA, INC. PRUDHOE BAY 10/1689 2244%  TURBINES, GAS fIRED. 3 5.400 0 HPITURBINE 125 MM @ 15% D2 DAY CONTAGL BACT-PSD
ALOD4Y  SHELL OFFSHORE, INC CODEN 10,2589 2i38/90  TURBINE. GAS FIRED 50000 HP 42 peu HZO INJECTION BACT.PSD
ALOOT4  FLORIDA GAS TRANSMISSION COMPANY MOBILE Arkrgly 5/12/34  TURBINE. NATURAL GAS ) 12,6000 EHP G.58 GMMP HR AIR-TO-FUEL RATIQ CONTRUL, ORY LOW NOX COMBUSTION BALT-PST
ALQUB?  SOUTHERN NATURAL GAS COMPANY SELMA COMPRESSOR STAT SELMA 1274196 120896 $160 1P GE MSI002G NATURAL GAS FRED TURBINE LT 53 L8R BACT.PSD
ALODSS  MEAD COATED BOARD. INC PHENIX CITY 1287 8/31/87 . COMBINED CYCLE TURBINE (25 MW SEE D MMBTUMA 28 FPMVOR 18% 02 (GAS]  FUEL GIL SULFLR CONTENT < »0.06% BY WEKGHT DAY BACT.PSD
ALOIOS  SOUTHERN NATURAL GAS AUBUAN 32198 47098 5169 HP GE MODEL M53002G NATURAL GAS FIRED TURBINE 91600 HP §3 LB/HA . BACT.PSO
ALO11G  SOUTHEAN NATURAL GAS WARD 498 4/24138 29160 HP GE MODEL M53002G NATURAL GAS TURBINES 9.1600 HP 53 LB/MA BACT-FSD
ALDINE  ALABAMA POWER COMPANY MCINTOSH 1201797 424198 COMBUSTION TURBINE Wi DUICT BURNER (COMBINED CYCLE} 1000 Mw 15 PPM ORY LOW NOx BURNERS BACT P50
ALDI20  GENERAL ELECTRIC PLASTICS BURKVILLE 5/27/98 70298 COMEBMED CYCLE (TURBINE AND DUCT BURNER! 60 007 LBS/MMETU COMEINED  DRY LOW NOX BURNER ON TURBINE AND LOW NOX BURNEA BACT-PSD
ALOIZE  ALABAMA POWER COMPANY - THEQDORE COGENERATION THECDORE 3116/98 6/2359%  TURBINE, WITW DUCT BURNER 1700 haw 0 013 LB Ty DLN COMBUSTOR I8 €T LNB IN DUCT BURNER, SCR BACT-PSD
AZ0010  EL PASO MATURAL GAS 1072531 3/3413%  TURBINE, GAS, SOLAR CENTAUR H 5.5000 HP 42 PP @ 15% 02 DRY LOW NOX COMBUSTAOR BACT-PSD
AZ-00%0  EL PASO HATURAL GAS 1 TSAY A/24/9%  TURBINE. GAS. SOLAR CENTAUR H 55000 HP 849 PPM @ 15% O LEAN BURN NSPS
AZ.0011  EL PASO NATURAL GAS 10:28/91 312488 TURBINE, GAS, SOLAR CENTAUR H no 58000 HP 42 PPM B 15% 02 DRY LOW NOX COMBUSTOR ; BACT-PSD
AZ-DOT1 EL PASO NATURAL GAS 10425/91 24535  TURBINE, GAS, SOLAR CENTAUR H 55000 HF 85 0959 PPM @ 15% D1 FUEL SPEC  LEAN FUEL MIX NSPS
AZ-00¥2  ELPASONATURAL GAS . 10118/91 7110594 TURBINE, NAT, GAS TRANSM_, GE FRAMED -~ ° - 32,0000 HP A2 PPN @ 13% 02 *~ DRY LOW NOX COMBUSTOR . - BACT-PSD
ALO0Y2  EL PASO NATURAL GAS 101881 730194 TUABINE, NAT. GAS TRANSM.. GE FAAME 3 12,0000 WP 225 PPM @ 15% O3 LEAN BURN BACT-PSD
CAONE  O'BAIAN CAUFORNIA COGEN I, LMITED 11480 518:90  TURBINE, GAS GENERATOR SET W/DUCT BURNER 49.5 MW 350 4 18D . “BCR, DRY TYPE . LAER
€A0320  BADGEA CREEK LIMTED ) 10/30/88 S/1E/30  TURBINE, GAS COGENERATION 4578 MMBTUM 00138 LAMMETY SCR, STEAM INJECTION BACT-PSO
CA03I5  CITY OF ANAHEIM GAS TURBINE PROJECT ’ 9715789 S/tE/90  “TURBINE. GAS. GE PGLM 5000 . . 4428 mmBTUM 50 L&D SCR, STEAM (RJECTION, £O REACTOA . BACTFSD
CADI3Y  SARGENT CAMYON COGENERATION COMPANY 11119190 324/3%  TURBINE, GAS Wi HEAT RECOVERY STEAM GENERATOR 425 MW 140 LBD TURSINE DRY LOW NOX COMBUST 5YS Wr SCR CNTRL SY§. BACT-PSD
CAG400  SALIMAS RIVER COGENERATION COMPANY T18/80 T 324/ TURBRNE.GAS. Wi HEAT RECOVERY STEAM GENERATOR 4.2 MW 240 LM 7 TURBINE DRY LOW MOX COMBUST SYS Wr SCR GNTRL SYS. BACT-PSD
CAGHI8  SOUTHERN CALIFORNLA GAS. T WHEELER MIDGE 10291 Ba/9]  TURBINE, GAS-FIRED . o 47 € MMBETUM 8 PPMVD B 15% 02 HIGH TEMPERATURE SELECTIVE CATALYTIC HEQUCTION BACT.PSD
CA-0437  KWGSBURG ENERGY SYSTEMS ) L LIELY T B3] TURBINE, NATLNAL GAS FIRED, DUCT BURNES . M3 MW . G PPM @ 15% 07 . SCR, STEAM INJECTION BACT.PSO
CA-0441  GRANITE ROAD LMTED 5691 B3] TURBINE. GAS. ELECTAIC GENERATION 4809 MMBTUM® 3.5 PPMYD © 18 02 SCH, STEAM INJECTION BACT-PS0
CA-Q483 7 SOUTHERN CALIFORNIA GAS o WHEELER RIOGE - 102991, .77 5/31/92  TURGINE, GAS FIRED, SOLAR MODEL K = . ' 550G HP T - B PPM B 1E% 02 _HIGH TEMP SELECT. CAT. REDUCTION . " maCT.PSD
CA-Q544  GOAL LINE, LP ICEFLOE _ ESCONDIDG Bi94  TURBINE. COMBUSTION INATURAL GAS) 142 4 MW 2860 MMBTUHR 5 PPMVD @ 16% OXYGEN  WATER INJECTION & SCR W/ AUTOMATIC AMMONIA INJECT  BACT-OTHER
T'CAOB1I UNOCAL o T : WILMINGTON ~ "~ - " 92/8/98 "7 TURBINE, GAS (SEE NOTES) "*." . ! LT 8 PPM @ 15% 02 777 SELECTIVE CATALYTIC REDUCTION (5CR). WATER INJECTH BACT.GTHER
CA-0768  NORTHERN CALIFORMIA POIWER AGENCY LoDt INBB GE FRAME 5 GAS TURBINE 350 MMBTUMR 25 PRMVD @ 15% 07 ORY LOW HOX BUANERS LAER
CA-0793  TEMPO PLASTICS VISAUA 12131786 473788 GAS TURBINE COGENERATION UNIT a0 0 104 LBIMMABTY LOW-HCX COMBUSTOR LAER
CA-0784  CALRESOURCES LLC ) 11087 3116:98  SOLAR MODEL 1100 SATURN GAS TURBINE 136 MMETUMR 53 PPMVE @15% 02 NG CONTROL LAER
CAOBID  SACRAMENTO COGENERATION AUTHORTY PAG SACRAMENTD B9/ 0:11/93  TURBINE, GAS. COMBINED CYCLE LMS00D A11 4 MMATUM T PPM @ t5% 02 SELECTIVE CATALYTIC AEDUCTION AND WATER NJECTION ascT
CAGBID  SACRAMENTD COGENERATION AUTHORITY FAG SACRAMENTG B/19/94 8:31/99  TURBINE, GAS, COMBNED CYCLE LMBOOD 4114 MMETUM 5 PPM @ 15% 02 SELECTIVE CATAYTIC REDUCTION AND WATEA INJECTION. BACT
CALHIG  SACRAMENTO COGENERATION AUTHORITY F&G SACRAMENTO B19/34 8:31/99  TURBINE, SIMPLE CYCLE LWGOOO GAS 42114 MMBTUH 5 PPM @ T5% 02 SELECTIVE CATALYTIC REDUCTION AND WATER INJECTION BACT
CAGR11  SACRAMENTC POWER AUTHGRITY CAMPBELL SOUP SACRAMENTD 81994 11/24/93  TUABINE GAS, COMBINE CYGLE SIEMENS vad 2 12570 MMETUM 3 PPM @ 5% 02 SELECTIVE CATALYTIC REDUCTION AND DRY LOW NOX € BaCT
CAD813  SERCO. T RIO LINDA. 1076734 Bi31)33 . TURBINE, GAS COMSINED CYCLE GE MODEL 7 9200 MMBTUM 2.6 FPM £ 15% 02 SELECTIVE CATALYTIC REDUCTION AND DAY LOW NGX  C ° * BACT
CADB4S  SACRAMENTO POWER AUTHORITY CAMPBELL SQUP SACRAMENTC 812:94 4113199 TURBINE, GAS . COMBINED CYCLE, SIEMENS VB4 2 12870 MMBTIH 3 PPMVD @ 15% 07 SELECTIVE CATALYTIC REDUCTION AWD DRY LOW NOX GO BACT
CA-QB4E  CARSOM ENERGY GROUP & CENTRAL YALLEY FINANCING AUT _ ELK GROVE 72393 T 7T 11:23/9%  TURBINE. GAS. COMBINED CYCLE. GE LME00O 4500 MMEBTUM © 5 PPMVD @ 15% 02 SELECTIVE CATALYTIC REDUCTION AND WATER INJECTION . BACT
CA-OBAG  CARSOM ENERGY GROUP & CENTRAL VALLEY FINANCING ALY " ELK GROVE 712393 11/23/89  TURBINE. GAS. SIMPLE CYCLE. GE LM5000 4500 MMETUM 5 PPMVD @ 15% 07 SELECTIVE CATAYLTIC REDUCTION AND WATER INJECTION BACT
CA-0B53" ~ KERW FRONT LOWTED L7 BAKERSFIELD 11486 T B/899  TURGINE. GAS, GEHERAL ELECTRIC LM-2800 . /O MW . 96 9599 LBD WATER INJECTION AND SELECTIVE CATALYTH: REDUCTION BACT-OTHER
CA-0NSS  CROCKETT COGEMERATION . ChH SUGAR CROCKETT 10593 4139 TURBINE, GAS, GENERAL ELECTRIC MODEL PGT221IFA) 2400 MW 5 PPMYD @ 15% D2 DAY LOW-NOX COMBUSTERS AND A MITSUBISHI HEAVY | BACT-DTHER
CA-0358  BEAR MOUNTAIN LIMETED T ) BAREASFIELD 819554 /7899 TUREINE, GE, COGENERATION. 48 Mw R0 MW nT 36 PPMVD @ 15% D2 STEAM IWJECTION AND SELECTIVE CATALYTIC REOUCTION BACT-OTHER
CAOBEI  SUNMLAW COGEN IFEDERAL COLD STORAGE COGENERATION: VERNON 115534 419198 ' TURBINE. NATURAL GAS FIRED, COMBHED CYCLE AND COG MO MW 1BEB17 LBAYR WATER INJECTION AND SCONOX (MDD 2] CATALYST St BACT-DTHER
COLM7T _ THERMO WOUSTRIES LT, © T, LUPTON NP2 7" M24/95 TURBINE. GAS FIRED, § EACH ° 2480 MMETUM WA N0 | " DRY LOW HOX TECH . BACT-FSD
€O-0018  BAUSH COGENERATION PARTHERSHIP BAUSH T/20/84  TURBINE 3500 MMETUM 75 PPM @ 15% 02 ORY LOW NOX BURNER BAGT-PSD
CO-0019  COLOAADO POWER PARTNEASHIP BRUSH i /2004 TURBINES. 2 NAT GAS & 2 DUCT BURNERS - 3850 MMBTUM EACH TU 42 PPM@ 15% 02 °  WaATER INJECTION - ) BACT-PSD
CQ-0020  CIMARRON CHEMICAL JOHNSTOWN 32591 20184 " TURBINE £2, GE FHAME 6 o Mw 9 PPM @ 15% 02 SCR DTHER
CO-0020 " CIMARRDN CHEMICAL =~ =™ o JOHNSTOWN T s F720/84 T TURBINE #1, GE SRAMER |~ . 30 Mw - I5PPMB 15% 02 ° " WATER MJECTION N ‘ oTHER
€O-0021  NORTHWEST PIPELINE CORPORATION LA PLATA B STATION" 520192 720/ TURHINE, SOLAR TALRUS . 450 MMBTURA 95 PPMVD WNTIL 11/98) DRY LOW NOX COMBUSTOR {BY 11107118} BACT-PSO
CO-002)  PHOENIX POWER PARTHERS GREELEY 5111/93 N5 TURBINE INATURAL GAS) IO MMBTUHA 22 PPM @ 15% 07 DAY LOW NOX COMBUSTION BACT-OTHER
CO0024  PUBLKC SEAVICE OF COLO.-FORT ST vRAIN PLATTEVILLE £1/86 51398 COMBINED CYCLE TURBINES 12), NATURAL 4710 MW 15 PPMVD, 5MPL CY DRY LOW HOX COMBUSTION SYSTEMS FOR TURBINES AND BACT PSD
€0-0025  COLORADO SPRINGS UTILIEIES-NIXON POWER PLANT FOUNTAN ~ #7098 BAWI0 | SIMPLE CYCLE TURBINE, HATURAL GAS 11220 MM BTUMA 25 PPIL@ 15% 02 DRY LOW NOX COMBUSTION BACTPSD
CO0026  WESTPLAMNS ENERGY PUERLO 61435 211/99  SIMPLE CYCLE TURBINE, NATURAL GAS 2485 Mw 15 PPM @ 15% O2{@>T75%1 DAY LOW NOX COMBUSTION SYSTEM (OLNI COMMITMENT BACT.PSD
€0-0027  COLO POWER PARTNERS. BRUSH COGEN FAC BRUSH 27/, 8/15/88  COGEN TURBIWES W/ DUCT BURNERS & BOILERS 3880 A BTUMA 42 PPM B 15% 02 LOW HOX COMBUSTICN RETROFIT AND Wi TER INJECTION BACT.PSD
C0-0017  COLOAADO SPRINGS UTILITIES FOUNTSIN 1ama 7 411999 TURBINE, COMBINE, NATURAL GAS FIRED 00 MW EACH 15 PPMYD AROVE T0% LOAD  POLLUTION PREVENTION BUILT INTO EGUIFMENT BACT-PSD
CT-0027 "O'BRIEN COGENERATION HARTFORD 28188 4/30/90  TURBINE, GAS FIRED 4953 MMETUM 38 PPM G 15% 02 GAS | WATER INJECTION N BACT-PSD
CT-0022  O'BRIEN COGENERATION HARTEGRD 81338 410090 TURBINE, GAS FIRED 495.9  MMETUH 39 PPM B 15% 02 GAS . WATER INJECTION BACT.PSD
CT-002%  CAPTOL DHSTRICT EMERGY CENTER o T T HARTFCAG 102768 ADO/B0  ENGINE, GAS TURBINE - TIBE  MMBTUH A7 PPW B 16% 02, GAS . STEAM INJECTION : . T BACT-PSG
CT-0037 ~ GCWNTOWN COGENERATION ASS0C HARTEGAD EREVH) 43090 7 TURBINE, GAS W/DUCT BURNER 719 MmMBTUMH 47 PPM @ 15% 02 GAS WATER WIECTION BACT PSD
CT-003%  CCF-1, HARTFGAD s18ma #730/90  CTURBINE, ALUSON, 2EA ~ ° 1100 MMBTUM GAS FIRE 36 PPM O 15% 02 GAS ' WATER IJECTION BACT PSD
CTOO73  PRATT & wHITEY, UTC MIDOLETOWN e 43090 ENGINE, GAS TURBINE 2340 MMBTUM 0791 LE/MMBTU BACT-FSD
CT0130  BRIDGEPORT ENEAGY. LT . BROGEPORT _ &/79/38 1721789 TURBINES, COMBUSTION MODEL Va4 3A, 2 SEMES 280.0  MWMHASG PER TUR € PPA KAT, GAS ORY LOW NOX SURNER WITH SCR BACT-PSD
CT-0138  PDC EL FASO MILFORD LLC MILEORD 41693 817799 TURBINE, COMBUSTION, ABS GT-24 #1 WITH 2 CHILLERS 0 MMCFH T PRI ) 15% 02 GAS SCR WITH AMMGHIA INJECTION LAER
CT-0140  PDC EL PASO MILFORD LLC MILEQRD a6y E1799  TURBINE, COMBUSTION, ABE GT-24€, 92 WITH 2 CHILLERS 2.0 MMCFH 1 PPMV B 15% OF GAS SCR WITH AMMGNIA INJECTION LAER
DE 0008 DELMARVA POWER WILMING TON SITTI90 24198 TURBINE, COMBUSTION 1000 W 01 LE/MAMEBTY LOW NOX BURNER BAGT-PSD
FLO042  ORLANDO UTILITIES COMMISSION TITUSVILLE e S/94/91  TURBINE, 2 E& ) B0 MW A2 PPM B 15% D2, GAS STEAM #JECTION BACT-PSD
FLOOI  TROPICANA PRODUCTS, INC ARADENTON 5/30/89 £/14593  TURBINE, GAS s My 42 PPM R 15% 07 STEAM MUECTION BACT-PSD
FLOGAS  CHARLES LARSEN POWER PLANT SITY OF OF LAKELAND T8RN JIABS  TURBINE, GAS, 1 EACH 800 Mw 26 PPRL@ 15% 02 WET INJECTION BACT.PSD
FLOGS2  FLORIDA POWEN AND LIGHT NORTH PALM BEACH 61591 3424798 TURBINE, GAS, & EACH 000 Mw 25 PPM B 15% 02 LOW pX COMBUSTORS BACT-PSD
FLO0SZ  FLORIDA POWER ARD LIGHT NORTH PALI SEACH 0591 Vzamd  TURBINE, CG, 4 EACH 000 MW 42 PPML @ 15% 02 LOW NOX COMBUSTORS RACT.PSD
FL 0053 FLORIDA FOWER AND LIGHT LAYOGROME REPOWERING S1 Wam 224598 TURBINE, GAS. 4 EACH 2400 Mw 42 PPM @ 15% 02 COMBUSTION CONTROL BACT-PSD
FLOOS4  LAKE COGEN LARTED 120et Wed  TURBINE, GAS, 2 EACH 470 Mw 25 PPM @ 15% 02 COMBUS TION CONTROL RACT-PSD
FL-OOS6  ORLANDO UTILITIES COMMISSION TITUSVALLE [R%.7.31 4114791 TURBINE. GAS. 4 EACH ELY- A2 PPM @ 18% 02 WET INJECTION BACT-PSD
FL-0USY SEMINOLE FERTILIZEA CORPGRATION BARTOW nrm S/14/91  TURBINE. GAS 26.0 Mw 9 PPR@ 15N 02 SCA BACT.PSD
FLOOBE  OAANGE COGENERATIGN LP BARTOW 12130093 11393 TURBINE, NATURAL GAS, 2 3853 MMETUM 15 PPM @ 19% 02 DAY LOW NOX COMBUSTOR BACT PSD
FLOD?2  TIGERBAY LF FT. MEADE B/1733 11395 TURBINE, GAS 1814 8 MMETUM 16 PFM @ 15% 02 DAY LOW NOX COMBUSTGR - BACT.PSD
FL-OOT4  FLORIDA GAS TRANSMISSION PERRY 9/27/91 #11794  TURBINE, GAS 1316 MMBTUM 25 PPM € 15% 02 DRY LOW NOX COMBUSTOR BACT-PSD
FLOOTH  KISSIMMEE LITILITY AUTHORTY INTERCESSION CITY w2143 00 TURBINE. NATURAL Gas 8850 MMBTUM 18 FPM 18K 02 DAY LOW NOX COMBUSTOR BACT-PSD
FLOOTE  KISSIMMEE LTILITY AUTHORITY WTERCESSION CITY 47193 00 TURBINE, MATURAL GAS BT O MMETUM 15 PPM @ 13% 02 DAY LOW NOX COMBUSTOR BACT.PSD
FLOGBO  AUBURNDALE FOWER PARTNERS, LP AUBURNDALE 12114132 1298 TURBINE GAS 1,140 MMETUM 15 PPMVD B 15 % 01 DAY LOW MOX COMBUSTOR BACT.P50
FL-0082 FLORIDA POWER CORPORATION POLK COUNTY SITE BARTOW 212594 11398 TURBINE, NATURAL GAS () 15100  MMBTUM 12 PPAVD 813 % 07 DAY LOW NOX COMBLSTOR BACT-PSO
FLOOS?  GANESYILLE REGIONAL UTRITIES GAINESVILLE 411195 ST SIMPLE CYCLE COMBUSTION TURBINE, GASMO 2 QIL B-UP 40 MW 18 PPM AT 14% OXYGEN DAY LOW NOX BURNERS
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FLOIOZ  PANDA-KATHLEEN, L P LAKELAND L3Y. TS 5720736 COMBINED CYCLE COMBUSTION TURBINE (TOTAL 1 tantw) Mo nw 13 PPM @ 13w 02 DRY LOW ROX BURNER BACT P50
FL-O104  * KEY WEST CITY ELECTRIC SYSTEM KEY WEST 9/28:36 SI316  TURBRME. EXISTNG CT AELOCATKIN TO & NEW PLANT 330 Mw 75 PPMOQ 15% 02 WATER INJECTION 8ACT-PSD
FLOIE  SANTA ROSA ENERGY LLC NORTHBADOK 124788 41699 TURBINE, COMBUSTION, KATURAL GAS 410 Mw 98 FEPMGIS%GZ DB ON DAY LOW NOX BUANER BACT PSD
FL-O122  DUKE ENERGY NEW SOMYRNA BEACH POWER CO LF CHARLOTTE NC (HEADOUART  10/15/99 TIITI99 TURBINE-GAS, COMBINED CYCLE 5000 Mw 12 UNITS) 9 PP G 15% 02 OLN GE DLNZ 6 BURNERS BACT-PSD
GA-O0S2  SAVANNAM ELECTRIC AND POWER CO mzmz W1495  TURBINES, & 10320 MMBTUM. NAT Ga 25 PP B 15% 02 WAX WATER INJECTION BaCT P5D
GA D083 HARTWELL ENERGY LIMITED PARTHERSHIP HARTWELL 711832 VDS TUREINE. GAS FIRED (2 EACH) LAITO M BTUMAR 25 PPM B 15% 02 MAXIMUM WATER INJECTION BACT-P5D
GA-0OS6  GEOAGIA POWER COMPANY, AQBING TURBINE FROJECT ROBINS AIR FORCE BASE 51394 312495 TURBINE, COMBUSTION, NATLHAL GAS 800 Mw 25 PP WATER INJECTION FUEL SPEC NATURAL GAS BACT PSD
GA-QO6]  MID-GEDRGIA COGEN. KATHLEEN 4398 8119756 ' COMBUSTION TURBINE {2). NATURAL GaS V6O Mw § PPMVD ORY LOW NOX BURNER WITH SCR BACT PSD
GA0069  TEMUSKA GEORGIA PARTNERS, L P FRANKLIN Y2/18098 6/23/39  TURBINE, COMBUSTION, SIMPLE CYBLE, § 1600 MW EA 15 PPMVD @ 15% D2 USING 15% EXCESS AIR NOX EMISSION 1§ BECAUSE OF N4 BACT PSD
GA-QOBS  TEWUSKA GEQAGIA PARTNERS, L.P FRANKLIN 12118/90 6/23/96  TURDIVE. COMBUSTION, SIMPLE CYCLE, 8 " 1630 MW EA 42 PPMYD @ 15% 02 USING 15% EXCESS AIR. NOX EMISSION 1§ BECAUSE OF Fy BACT PSD
L0039 AMOCE RESEARCH CEMTER NAPEAVILLE 32085 6721 TURBINE, NAT GAS FIRED 960 MMBTUM 49 PP @ 15% 02 WATER INJECTION BACT-PSO
LA-D063  OXY NGL, INC JOHNSON BAYQU 111489 1310 TURBINE, SOLAR GAS - . . 1.5 MMBTUM A7 LM COMBUSTION DESIGN : BACT-PSD
LAGOBI  OXY NGL, INC JOHNSON BAYOU 1114/89 V3190 TURBINE. CENTAUR GAS. 4 94 NMBTUH 206 1AM COMBUSTION DESIGN BACT-PSD
LA-DOEI  OXY NGL, INC. . JOMNSON BAYOU 1414789 1/31MG  TURBINE, SOLARGAS " o L T29a 218 Lam COMBUSTION DESIGH "BACT-PSD
LA-OCET  CHEM PAOCESS \NEDR?OHA‘IED NORCO 9/30:90 3724195 TURBINE. NATURAL GAS 2133 §5 PPM & 15% 02 LOW NOX BURNERS OTHER
- LAD029  ENRON LOWSIANA ENERGY COMPANY EUNICE B/5m1 10,3081 TURBINE, GAS, 2~ - T 40 PPM @ 15% 02 H20 INJECT 0.67 LB " BACTPSD
LA-DOBE  INTERNATIONAL PAFER MANSFIELD 2rige 417795 TURBINEMASG. GAS COGEN 380 28 PRMY 15% 02 TURBINE DAY LOW NOX COMBUSTORICOMBUSTION CONTROL BACT
» LA-0083  FOAMOSA PLASTICS COAPORATION, LOUISIANA BATON ROUGE 312098 VANTS6  C TURBINE/MASG, GAS COGENEFATION - '+ _ ™ 4500 MMBTUMA ~ "8 FEMY BRY LOW NOX BURNER/(COMBUSTICN DESIGN AND CONTROH * LAER
LA-B0%1 | GEORGIA GULF GORPORATION PLAGUEMINE 3126098 4121797 GENERATOR, NATURAL GAS FIRED TURBINE 11230 MM BTUNA 25 PPMV-CORR TO 15%0Z  CONTAOL NOX USING STEAM INJECTION BACT-PSD
-LA-0033 * FORMOSA PLASTICS CORPORATION, BATON ROUGE PLANT - BATON ROUGE 31747 4287 TURBINE/MHSRG, GAS COGENERATIGH PTASD.0 MM ETLMHA e L . ORY LOW NOX BURNER/COMBUSTION DESIGN AND _ _£C BACT.PSD
LA-DO35  UMION CARBIDE CORPORATION HAHNVILLE 8122098 5/31787  GEMERATCH, GAS TURBINE 13130 Mm BTUMR 25 PRy CORR. TO 15% 02 ORY LOW MOX COMBUSTOR BACT-PSD
LA-0112 " AIR LIOUIDE AMERICA CORPOAATION © GEISMAR " 2narsa .-"1/209 ° TURBINE GAS. GE, TME? _-*" - P 966.0 MMBIUMH *° T g ppgy T . "DRY LOW NOX TO LIMIT NOX EMISSION TO 9PPMY BACT-PSD |
LA-GT13  BASF CORPORATION GEISMAR 1243097 1121/9%  TURRINE, COGEN UNIT 2. GE FHAME § i 24 Mw A PPMV NAT GAS STEAM INJECTION AND 5CR TO LI NOX TO 8 PPM FOR N, BACT-PSD
MA-0015 " PEABODY MUNICIPAL LIGHT PLANT  ~ T .. .PEABODY 11i30/89 14195 T TURBINE, 38 Mw NATURAL FAS FIRED T 41,0 MMBTUMR 25 FPM @ 15% 02 " WATER INJECTION . BACT OTHER
MAQG2]  DKSHTON POWER ASSOCIATE, LP DIGHTON 1008137 41939 TURBME. COMAUSTION, ABB GT11N2 1.327.0 MMATUMH 1742 LB DRY LOW NOX comusncw TECHNOLOGY wiTH SCA ADD | BACT PSD
MOOO1T  TSOUTHERN MAAYLAND ELECTRIC CODPERATIVE (SMECO) _ "EAGLE HARBOR . 10:1/8% F/24195 " TURBINE, NATURAL GAS FIRED ELECTRIC : WO Mw 198 LBHA WATER INJECTION " BACT-PSD
MO-001B  PEFCO - CHALK POINT FLANT EAGLE HARBOR : £/2%9/30 F/20:34  TURBINE, B4 MW NATURAL GAS FIRED ELECTRIC BEO MW 25 PPM @ 15% 02 QAUIET COMBUSTION AND WATER INJECTION BACT FSD
MD-0018  -PEPCO - CHALK POINT PLANT EAGLE HARBOR 6/25:90 T/Z0/34  TURBINE. 105 MW NATURAL GAS FIRED ELECTRIC W50 MW 77 PPM @ 15% 02 . . DRY PREMIX AND WATER INJECTION BACT.PSD
MD-0018  BALTIMORE GAS & ELECTRIC - PERAYMAN PLANT PERRY MMAN 374135 TURBINE. 140 MW NATURAL GAS FIRED ELECTRIC 1450 Mw 15 PPM @ 155% 02 DRY BURN LOW HOX BURNERS BACT-PSD
ML-0021 " PEPCO - STATICN A . DICKERSON 503180 _'7/20/8&  TURBINE, 124 MW NATURAL GAS FIRED 1280 Mw 42 PRI B 16% 02 _ . WATER INJECTION BACT-PSD
MEOO14 ' RUMFORD PDWER ASSOCIATES RUMFORD Be 210799 TURBINE GENERATON, COMBUSTION NATURAL GAS 1.906 0 MMETUM 35 PPM B 8% 07 SCR AMMONIA INJECTION SYSTEM AND CATALYHC REACT! BACT.PSD
MEOG18  WESTBROOK POWER LLE . © ° * WESTRRDGK 1204598 419799 TURBINE, COMBINED CYCLE, TWQ 5260 MW TOTAL 15 PPM ISR O2 " SELECTIVE GATALYTIC REDUCTION AND DRY LOW QX BUR " LAER
MED01S CHAMPION INTERNATL CORP. & CHAMP CLEAN ENERGY BUCKSPOAT 914098 ANWIY TURBINE, COMBINED CYCLE, RATURAL GAS 1750 Mw 9 PPMVD @15% 07 GAS DRY LOW NOX BURNER TOPTIGN ISCC RACT OTHER
ME-DO20 | CASCO RAY ENERGY CO VEAZIE 71/98 ANS/S9  TURBINE, COMBINED CYCLE” NATURAL GAS. TWO 1700 wew EACH 35 PPMB15% 02 SELECTWE CATALYTIC REDUCTION BACT PSO
MLO206  KALAMAZOO POWER LIMITED COMSTOCK 12351 32384 TURBINE. GAS-FIRED, 2, Wt WASTE HEAT BOILERS 18053 MMBTUMN 16 Pl DRY LOW NOX TURBINES BACT PSD
MLD244  WYANDOTTE ENERGY WYANDOTTE - uBee 4719/9%  TURAINE, COMBINED CYCLE, POWER PLANT 5000w 44 PP . stA ) BACT
MS.0030  SOUTHERN NATURAL GAS COMPANY BAY SPAINGS 12017496 3124137 TURBINE, NATURAL GAS.FRED $.160 0 HOASEPOWER 110 FPMY @ 15% 02, DRY PROPER TURBINE DESIGN AND OPERATION BACT.PSD
HC-0SS  DUKE POWER CO. LINCOLN COMBUSTION TURBINE STATION LOWESVILE 12i20/91 24195 TURBINE. COMBUSTION - 13130 MM BTUMA 113 (BHA _ | MULTINOZZLE COMBUSTOR, MAXIMUM WATER (NJECTION BACT PSD
NJ00G8  NEWARK 84Y COGENERATION PARTNERSHIP MEWAAK 11190 777793 TURBINE. MATURAL GAS FIRED $85 0 MMETUMA © 033 LEAMMEBTY STEAM MIECTION AND SCR BACT.FSD
NJ-D010 " PEDRICKTOWN COGENERATION LIAITED PARTNERSHIP CLDMANS TOWNSHIP 2123590 #30/3 °  TURBINE. NATURAL GAS FIRED 30000 WMBTUMHA 0 Oda LEMMEBTY " STEAM BUECTION AND SCR BACT P55
N-D01T  LIMDEM COGENERATION TECHMOLOGY UNDEN 2172 47i30/83  TURBINE, NATURAL GAS FIRED 300 X E12BTUNR 338 MR STEAM INJECTION AND SCR BACT-PSD
W1O013  LAKEWOOD COGENERATION, L P - N (LAREWOOD TOWNSHIP - | 41 THT89T  TUABINES [NATURAL GAS) 12 31900 MMBTUMA (EACH) 0033 LemmaTY SCA. DRY LOW NOX BUANER _~ - BACT OTHER
NIGNT  MEWARK BiY COGENERATION PARTNERSHIF ¢ P. NEWARE 6193 §/79/9%  TURBINES, COMBLSTION, MATURAL GAS FIRED 12) 6170 MMETUMA IEACH! LE scn BACT PSO
NI0020  HOFFMANLA ROCHE, MUTLEY COGEN FACRITY NUTLEY BAE UFI TURBINE, Gad LMS00 M8 MMATUM O M CAMMETY . T N mACY
MO0 UNIVERSITY OF MEDKCINE & DENTISTRY OF NEW JERSEY NEWARK ar2097 217733 COMBUSTION TURBINE cmensmm TS, 3 S50 MMBTUM 0 167 LB/MBTU NAT GAS. RACT
- NUO0Z1 WALIAMS FIELD SERVICES CD. - EL CEDRS COMPAESSOR o BLANCO 1079193 W2 TURBINE, GAS-FIRED C o 112570 we 42 PPM @ 15% 02 SOLONOX COMAUSTCR, BRY LOW NOX TECHNOLOGY BACT PSD
NM-002Z  MAARATHON O CO. - INDLAN BASIN N G PLAN CARLSBAD s 42675 TURRINES, NATURAL GAS 12) 5500 WP 74 LBSMA LEAN-PREMIXED COMBUSTION TECHNOLOGY. ORYAOW NO BACT PS5O
. NM0026  MILAGRO, WILLLAMS FIELD SERVICE i " BLOOMFIELD ) S/299%  TURBINE/COGEN, NATURAL GAS 13} 9000 WMCF DAy PR B 15% 07 DAY LOW NOX IGEMERAL ELECTRN BACT-PSD
MM-DO020 SOUTHWESTERM PULELC SERVICE COATUNNINGHAM 5TATION HOBAS 114196 123038 COMBUSTION TURBINE, NATURAL GAS 1000 Mw 15 PPM, SEE FAC NOTES ORY LOW NOX COMBUSTICN BACT-PSO
«  NMOOZ3  SOUTHWESTERM PUIC SERVICE GCOMPANY /CUMNINGHAM STA  HOBBS 241597 X7 COMBUSTION TURBIME. NATURAL GAS 1000 Mw 9 SEE FACILTY ROTES DRY LOW HOX COMBUSTIGN BACT-PSO
NM3031  LORDSBUAG L.P. LORDSBURG &/1097 I TURBINE, NATURAL Gassmeo ELEC. GEN 1000 T4 4 LBSHR ORY LOW-NOX TECHNOLOGY WHICH ADOPTS STAGED OR BACT.PSD
NMGO39  THF TECHM. LLG (FORMERLY TX-KIA POWER C0O LOROSBURG A8 /10099 GAS TURBINES. "3750  wmaTUm 15 PPwa WATER INJECTION FOLLOWED BY SELECTIVE CATALYTIC R BACT-PSD
NV-0013 LAS VEGAS COGEMERATION LTD. PARTHERSHIP HORTH LAS VEGAS 0418790 2475 TURBINE, COMBUSTION COGENERATION 3970 METUM 10 PPME @ 15% 02 H20 MIECTION/SER BACTPSD
NY-0017 7 MEVALA POWER COMPANY, HARRY ALLEN PEAKING PLANT LAS VEGAS N 18197 2485 COMBUSTION TURBINE ELECTRIC POWER GEMERATION "800 0 MW B UNTS 75 B4 B8 5999 TPY (EACH TURAINE} LOW #0X COMBEUSTOR BACT PSD
NV-OU18  NEVAOA COGEMERATION ASSOCLATES £2 LAS VEGAS 11791 32435 COMBINED-CYCLE POWEA GENERATION H5 0 MW POWER DUTPY 8176 LBSMA SELECTIVE CATALYTIC SYSTEM ON ONE UMIT BACT PSD
WV-002G  NEVAOA COGENEAATION ASSOCIATES #1 LAS VEGAS M . W24/85 " COMBINED-CYCLE POWER GENERATION B5 0 MW TOTAL DUTPU £1.26 LBSHA " SELECTIVE CATALYTIC SYSTEM GN ONE UNIT BACT PSD
NT-003E  ONEIDA COGENERATION FACIUTY ONEIDA EleLh S/TR/90  TURBINE, GE FRAME § 4170 WMMETUH 32 PPM GAS COMBUSTION CONTROL OTHER
NY-0037 MEGAN.RACIHNE ASSOCIATES, NG R CANTON Ay 81190 T TURBIME, LMBOOO P _ 4300 MMETUH 42 PPM GAS H20 MJECTICN  ~ BACT.PSD
NY-002B  EMPIRE ENERGY - NIAGARA COGENERATION CO LOCKPORT £:1/89 51820  TURBINE, GR FRAME B, J EA 4160 MMETUM 42 PPM GAS FIRING STEAM INJECTION BACT-PSD
W¥-0038  FULTON COGENERATIOM ASSOCIATES . FULTON 129750 /18730 TURKNE, GE LMSOOO. GAS FIRED | 5000 MMBTUM 38 PP GAS FIRING HI0 INJECTION BACT.P5D
HYO040  IMC SELKIAK, INC. SELKIAK 112108 5/18/30  TURBINE. GE FRAME 7, GAS FIRED BOO Mw 25 PPM GAS FIRING STEAM INJECTION BACT.PS0
NY.0048  BAOOKLYM HAVY YARD COGENERATION PARTHERS | P NEW YORK CITY 6/6/95 6/30/85  TURBIME, NATLRAL GAS FIRED 2400 MW 15 PPM B 15% 02 YseR T LAER
KY-D045  SELKIAR COGENERATION PARTNERS, Lp SELKIAK &/18i92 911394 COMBUSTION TURBINES [2) (262 Mwn TIT30 MMETUMA [EACH) 3 PPM GAS STEAM INJECTION AND SCR BACT OTHER
HY-0045  SELKIRK COGENERATION PARTNERS, | P SELKIAK 81892 3/13/94  COMBUSTION TURBINE (79 Mw) - * 11730 MMBTUMR 25 PP GAS. STEAM INJECTION BACT-OTHER
NYOGIE  SARANAC ENERGY COMPANY PLATTSBURGH 23192 913734 TURBINES, COMBUSTION (23 IMATURAL Ga5) 11230 MMBTUMR [EACH) 2 PPM SCR BACT-OTHER
NY-0048  KAMINEBESICORP CORNING L P SOUTH CORNING 11892 5/13/94  TURBINE, COMEUSTION [78 Mw) 8610 MMBTUMR 9 PPM DRY LOW NOX OR SCR BACT-GTHER
N¥-0050  SITHEANDEPENDENCE POWER PARTHERS OSWEGD 112492 #1394 TURBINES, COMBUSTIDN I4) INATURAL GAS) (1012 Mw) 2.333.0 MMETUHR EACH] 45 PPM SCR AND DRY LOW NOX BACT GTHER
NY-0020 ' PROJECT DRANGE ASSOCIATES SYAACUSE 1251783 33195 GE LM-300O GAS TUREINE 8500 MMBTUMA 28 PPM, 47 LB/HR STEAM INJECTION. FUEL SPEC: NATURAL GAS GNLY BACT
OHOZ1B  CNG TRANSMISSION WASHINGTON COURT HOUSE  Br12/92 A593 TUABINE (RATURAL GAS) (3) 3,800 0 HFEACH) 16 G/HP-HR! LOW HOX COMBUSTION BACT GTHER
OR-0007  PACIFIC GAS TRANSMITION MADRAS 14388 T120/84  TURBINE, NAT, GAS 146000 HP 47 PPM D 15% 02 LOW NOX BURNERS BACT PSD
OR-0003  PACIFIC GAS TRANSMISSION COMPANY MADRAS 8/19/%0 Tr20/84  TURBINE GAS, COMPRESSOR STANON 1100 MMBTUMR 139 PPM @ 16% 007 LOW NOX BURNER DESIGH RSPS
GROOTD  PORTLAND GENERAL ELECTRIC CO. BOARDMAN 531794 B/6/97  TURBINES, NATURAL, GAS 2} 17200 MmBTY A5 PPUS 15% 02 SCR BACT PSD
QR0 HERMESTON GENERATING €O HERMISTOMN Higa 1122199 TURBIMES. NATURAL GAS {21 189380 MMBTUH A5 PP B I5% 02 $SCR BACT.p50
PAQOB]  NORTHERN CONSOLIDATED POWER NORTH £AST $1391 720794 TURBINES, GAS, 2 HE W EACH 25 PRI @ 15% 07 STEAM INJECTION! + SCR 1N 1997 OTHER
FAD099  FLEETWOOD COGENERATION ASSOCIATES FLEETWOGD 4/2294 YI/IZR4 NG TURBIME IGE LMEOO0) WITH WASTE HEAT BOMLER 1600 MMBTUMR 2 LamR SCR WITH LOW NGX COMBUSTORS BACT.OTHER
PAGI0  PROCTOR AND GAMBLE PAPER PRODUCTS O (CHARMIN) MEHGOPANY 5/31/98 11717795 TURBINE, HATURAL GAS SHO O WMMBTULMR 55 PP @ 19% 02 STEAM INJECTION Ract
. FA-0148  BLUE MOUNTAIN POWER, LP RICHLAND 713136 11299 COMBUSTION TUABINE WITH HEAT RECOVERY BOILER /IO Mw 4 PP @ 15% 01 DRY LNB WITH SCR WATER INJECTIO LAER
PAOI4S  BUCKNELL UNIVERSITY LEWISBURG 118587 1173037 NG FIRED TURBIE. SOLAR TAURUS T-73005 50 Mw 25 PHUV@13W0T SOLONGX BURNER LOW MOX SURNER BACT OTHER
PR.ODO4  ECOELECTRICA, LP PENUELAS 1001796 530 TURBIHES, COMEBMED-CYCLE COGENERATION 4810 Mw 80 LEHA STEAM/MWATER INJECTION AND SELECTIVE CATALYTIC At BACT.PSE
PALOG4  ECOELECTRICA. L P PENUELAS 1011798 S/ TURBINES, COMBINED-CYCLE COGENERATION 480 ww 73 LamR STEAMIWATER IHJECTION AND SELECTIVE CATALYTIC  mE BACT PSD
R0008  PAWTUCKET POWER PAWTUCKET V3008 31D TURBINEDUCT BURNER 1330 MMBT! 3 PP 5% 02 GAS sCn BACT PSD
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Tabie 5-25. RBLC NO, Surmmary lor Natural Gas Fired CTGs IPage 3 0! 3

RELC 10 Facaiy Harme Cor Fermit Cates Pracess Deseripinon Thiuput Hate Emiasion Lum Tontrel Gystem Deicioron Basis
[45uand & Update
R-D0WQ  WARRAGANSETT ELECTRIC.NEW ENGLAND POWER CO PACWVIDENCE 1342 S/31/%2  TURBINE. GAS AND DUCT BURNER 13600 MMBTWH EACH . 9 PPM B 13 02, GAS scA BACT-*SD
RIOO12 ALGONQUIN GAS TRANSMISSION Q. BURRILLVILLE I 5721792 TURBINE, GAS. 2 490 MMETUH 100 PPM B 158 02 LDW HOX COMBUSTION . BALCT-DTHER
AFODIB  TIVERTON POWER ASSOCIATES TIVERTON u13me /859 COMBUSTION TURBINE. NATURAL GAS. 2650 MW 35 PPM @ t5% 02 5CA LAER
SC-0015  SC ELECTRIC AND GAS COMPANY . HAGDOD STATION CHARLESTON 12011409 2485 INTERNAL COMBUSTION TURRINE 1100 MEGAWATTS 308 LASIHRA WL TER INJECTION BACT-PS]
%0201 WEST CAMPUS COGENERATION GOMPANY COWLEGE STATION b4 10/31434 GAS TURBINES 75.3 MW ITOTAL POWES 200 TRV INTERNAL COMBUSTIGN CONTROLS BACT-PSD
VA0161 RICHMOND POWER ENTERPRISE PARTNERASHIF RICHMORD 12111789 430730 TURBINE. GAS FIRED, 7 11635 mMATUM 82 PPM D 15% 02 HAT GAS  SCR, STEAM INJECTION LAEF
VA-O163  VIRGINIA POWER ar7es 4i30/3C  TURBINE. GAS 1,308 0 MMBTUHN 22 PPM @ 15% 02 HAT H2G INJECTIGH RECORD KEEPING OF FUEL NI CONTENT BACT.PSD
VaA0177 DDSWELL LIMITED PARTHERSHIP 54180 24136 TURBINE. COMBUSTION 11610 MMBTUM 3 PEMB 154, 02 DAY COMBUSTOA T 25 PPM SCA TQ 9 PPM USING MAT GA! QTHER
VADIZY  DOSWELL LIMITED PARTNERSHIP 3,450 FEAFS T TURBINE. OQMBUSTION L2610 MMBTLIN 65 PPM @ Tsm 02 STEAM |NJECTION & FUEL SPEC: USE OF #7 OIL " OTHER
VAO1TS  COMMONWEALTH GaS MPELINE CORPORATIGH LOWSA STATION 8117790 24735 SOLAR SaTURN T-1300.3 4500 Cam 76 PPAVD BACT PSD
VADIBD  COMMONWEALTH GAS PIPELINE CORPORMTION GOOCHLAND 3r30/90 W24/95  TURBINES, GAS FIRED, SINGLE CYCLE, § 345 MMBTUM EACH o EQUIPMENT DESIGN & OPERATION BACT-PSp
VI-0005  ARROWHEAD COGEMERATION CO 1212089 2r28/90  TYRBINE, COMBUSTION & BURNER, COGEN . 3 2820 MMBTUH, GAS 3 PPMVD AT IS0 COND & SCR WATER INJICTION OTHER
WA 0026 MARCH POINT COGENERATION CO 10/26:90 2B TURBME, GAS-FIRED . BO.O MW 25 PPM @ 15% 02 MASSIVE STEAM INJECTION BACT-PSD
WADOZE  SUMAS ENERGY INC SUMAS 12180 5121191 TURBINE. GAS-FINED 7.0 Mw 9 FPM R 15% 02 SELECTIVE CATALYTIC AEDUCTION ISCR] BACT PSD
WA0GIT  SUMAS ENERGY ING SUMAS 6/19r31 B/1191 _ TURBINE, NATURAL GAS BA O Mw 6 PPM £ 15% Q7 BALT-PSD
WAL2M  NORTHWEST PIPEUNE COMPANY sumMAs 8113792 /5195 TURBINE, GAS-FIRED 121000 He 196 PPM @ 155, 02 DRY LOW MOX COMBUSTOR 1BY 07/01/95] BACT-PSQ
WY-0032  QUESTAR PIPELINE CORP. - Ik SPRINGS COMPRESSOR COM ADCK SPAINGS 3125797 211/99  TURBINE COMPAESSOR ENGINE, NATURAL GAS FIRED, 2EA 10010 HP i . ‘2B GB-HPH .. BacTPRSp
WY-0033 _ TWO ELK GENERATION PARTNERS, LIMITED PARTNERSHIP 15 MILES SE OF WRIGHT 2/27/98 313198 TUABINE. STATIONAAY ) 333 Mw C 15 PPM @ Ten 0z DAY LOW NOX BURNEAS BACT-FSD
Source: RELG 2000 R XHAUM 2250 FPM@ (5% 07
MINEM 20 PPM@ 5% 02
MEDLAM 105 PPM @ 5% 02




LS-C

Table 5-26. Florida BACT NO, Summary—Natural Gas-Fired CTGs

Permit Turbine Size VOC Emission Limit
Date Source Name (MW) {ppmvw) Control Technology
3/7/95 Orange Cogeneration, L.P. 39 25 Good combustion
7/10/98 City of Lakeland Mclntosh Unit 5 250 25 Good ombustion
9/29/98 Florida Power Corporation Hines Energy Complex 165 12 Good combustion
11/25/98 Florida Power & Light Fort Myers Repowering 170 9 " Good combustion
12/04/98 Santa Rosa Energy, LLC (DB Off) 167 9 Good combustion
12/04/98 Santa Rosa Energy, LLC (DB On) 167 9.8 Good combustion
7/23/99 Seminole Electric Cooperative; Inc., Payne Creek 158 9 Good combustion
10/8/9% Tampa Electric Company — Polk Power Station 165 10.5 Good combustion
10/8/99 TECO Power Services — Hardee Power Station 75 9.0 Good combustion
10/18/99 Vandolah Power Project 170 9 Good combustion
12/28/99 Reliant Energy Osceola 170 10.5 Good combustion
1/13/00 Shady Hills Generating Station 170 9 Good combustion
2/00 Kissimmee Utility — Cane Island Unit 3 (DB Off) 167 35 Good combustion
2/00 Kissimmee Utility — Cane Island Unit 3 (DB On) 167 3.5 Good combustion
2/24/00 Gainesville Regional Utilities 83 9 Good combustion
5/11/00 Calpine Osprey (Draft — DB Off) 170 3.5 Good combustion
5/11/00 Calpine Osprey (Draft — DB On) 170 3.5 Good combustion

Source: FDEP, 2000.
ECT, 2001.



Table 5-27. Proposed NO, BACT Emission Limits

Proposed NOy
BACT Emission Limits

Emission Source Ib/hr* ppmvd at 15 percent O,
CC CTG/HRSG Unit 23.8 3.5
SC CTGs (Per SC CTG) 61.0 9.0

*3-hour test average.
T24-hour block average.

Sources: EPMEC, 2001.
ECT, 2001.
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generale wastewater and wet sludge streams requiring treatment and disposal. In a dry

FGD systemn, an alkaline slurry is injected into the combustion process exhaust stream.
The liquid sulfite/sulfate salts that form from the reaction of the alkaline slurry with SO,
are dried by heat contained in the exhaust stream and subsequently removed by down-

stream PM control equipment.

Technical Feasibility

Treatment of natural gas to remove sulfur compounds is conducted by the fuel supplier,
when necessary, prior to distribution. Accordingly, additional fuel treatment by end users
is considered technically infeasible because the natural gas sulfur content has already

been reduced to very low levels.

There have been no applications of FGD technology to CTGs because low-sulfur fuels
are typically used. The MEC CTGs will be fired exclusively with natural gas. The sulfur
content of natural gas is more than 100 times lower than the fuels (e.g., coal) employed in
boilers using FGD systems. In addition, CTGs operate with a significant amount of ex-
cess air that generates high exhaust gas flow rates. Because FGD SO; removal efficiency
decreases with decreasing inlet SO; concentration, application of an FGD system to a
CTG exhaust stream will result in unreasonably low SO; removal efficiencies. Due to
low SO, exhaust stream concentrations, FGD technology is not considered to be techni-

cally feasible for CTGs because removal efficiencies wounld be unreasonably low.

5.6.2 PROPOSED BACT EMISSION LIMITATIONS

Because postcombustion SO, and H,SO4 mist controls are not applicable, use of low-
sulfur fuel is considered to represent BACT for the MEC CTGs. Pipeline quality natural
gas used at the MEC will contain no more than 1.5 gr 8/100 dscf. The proposed BACT
limits are based on the use of natural gas containing no more than 1.5 gr S/100 dscf. Ta-

ble 5-28 summarizes the SO, and H>SO,; mist BACT emission limits proposed for the
MEC.
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Table 5-28. Proposed SO> and H>SO4 Mist BACT Emussion Limits

Proposed BACT Emission Limits
Fuel Sulfur Content
Emission Source Pollutant (gr S/100 dscf)

CC and SC CTGs

SO» Pipeline Quality Natural Gas
(1.5 gr S/100 dscf)

H,SO4 mist Pipeline Quality Natural Gas
(1.5 gr S/100 dscf)

Sources: EPMEC, 2001.
ECT, 2001.
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57 SUMMARY OF PROPOSED BACT EMISSION LIMITS

Table 5-29 summarizes contro! technologies proposed as BACT for each pollutant sub-

ject o review. Table 5-30 summarizes specific proposed BACT emission limits for each

pollutant.
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Table 5-29. Summary of BACT Control Technologies

Pollutant Means of Control

CC and SC CTGs

PM/PM,q e Exclusive use of low-sulfur and low-ash natural gas.

e Efficient combustion.

CO and VOC ¢ [Lfficient combustion.

NO s Use of advanced dry low-NO, combustor technology and
conventional SCR - CC CTG/HRSG

e Use of advanced dry low-NO, combustor technology — SC

CTGs
SO»/H.SO, mist ¢ Exclusive use of low-sulfur natural gas.
Cooling Tower
PM/PM ¢ Efficient drift elimination.

Source: ECT, 2001.
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Table 5-30. Summary of Proposed BACT Emission Limitations

Proposed BACT Emission Limits

Pollutant (ppmvd @ 15% O,)* (Ib/hr) 1
GE 7FA CC and SC CTGs
A. All Operating Scenarios
NOy (CC CTG/HREG) 3.5 238
NOy (SC CTGs, Per SC CTG) 9.0 61.0
PM/PM,q <10% opacity
80, Fuel <1.5 gr $/100 dscf
H,80, Fuel <1.5 gr S/100 dscf

B. All Loads Without Steam Mass Flow Augmentation (CC CTG/HRSG)

CcO

8.0 31.0

C. All Loads With Steam Mass Flow Augmentation (CC CTG/HRSG)

Co
D. All Loads (SC CTGs, Per SC CTG)
co

Cooling Tower
PM/PM;,

12.0 484

8.0 31.0

0.0005 percent drift loss rate

*24-hour block average.
F3-hour test average.

Sources: EPMEC, 2001.

ECT, 200].
GE, 2001.
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. 6.0 AMBIENT IMPACT ANALYSIS METHODOLOGY

6.1 GENERAL APPROACH

The approach used to analyze the potential impacts of the proposed facility, as described

in detail in the following sections, was developed in accordance with accepted dispersion
modeling practice. Guidance contained in EPA manuals and user’s guides was sought

and followed.

6.2 POLLUTANTS EVALUATED

Based on an evaluation of anticipated worst-case annual operating scenarios, MEC will
have potential emissions of 391.3 tpy NO,, 349.0 tpy of CO, 180.9 tpy of PM, 180.2 tpy
of PM,, 68.8 tpy of SO,, 28.8 tpy of VOCs, 0.3 tpy of lead, 10.4 tpy of H,SO4 mist, and

0.000013 tpy of mercury. Table 3-2 previously provided a comparison of estimated po-
tential annual emission rates for the MEC and the PSD significant emission rate thresh-
olds. As shown in that table, potential emissions of NO,, CO, PM/PM;o, SO, and H,S0,

. mist are each projected to exceed the applicable PSD significant emission rate level.
These pollutants are, therefore, subject to the PSD NSR air quality impact analysis re-
guirements of Rule 62-212.400(5)(d), F.A.C.

6.3 MODEL SELECTION AND USE

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

provided conservative estimates of impacts from the MEC emission sources. The pur-
poses of the screening modeling were to:
* Eliminate the need for more sophisticated analysis in situations with low
predicted impacts and no threat to any standard.
. Provide information to guide the more rigorous refined analysis, including
the operating mode (load, fuel type, and ambient temperature), which caused

the highest ambient impact for each criteria pollutant.

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

(o have provided more accurate estimates of source impacts.
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6.3.1 SCREENING MODELS

For screening purposes, the Industrial Source Complex Short-Term (ISCST3) model,
Version 00101, was used with a range of predefined, worst-case meteorological condi-
tions. The worst-case meteorological conditions (54 combinations of windspeed and sta-
bility class) were taken from the SCREEN3 model (Version 96043) and represent a con-
servative, full range of potential weather conditions. For stability classes A through D
(unstable through neutral conditions), mixing heights were set equal to 320 times the 10-
meter windspeed in accordance with the SCREEN3 model procedure. For stability
classes E and F (stable conditions), mixing heights were set equal to 5,000 meters to rep-
resent unlimited mixing. Ambient temperatures used in the screening meteorology corre-
sponded to the particular CTG scenario evaluated. Thirty-six wind directions were as-
signed at 10° intervals beginning at 10° and ending at 360°. The screening meteorological
dataset, therefore, consisted of 81 days of hourly data (i.e., 54 windspeed/stability class

combinations times 36 wind directions).

Use of the ISCST3 model with the screening meteorology described above is considered
to provide a better analysis of worst-case CC CTG/HRSG and SC CTG operating sce-
narios (i.e., to determine which operating scenario will cause the highest air quality im-
pacts) than the SCREEN3 mode! because the same comprehensive receptor grids and di-
rection-specific structure downwash procedures used in the refined dispersion modeling

are employed.

The MEC CC CTG/HRSG and SC CTG units will operate under a variety of operating
scenarios. These scenarios include different loads, ambient air temperatures, and alterna-
tive modes of operation (i.e., use of CTG inlet air evaporative coolers, and steamn mass
flow augmentation). Plume dispersion and, therefore, ground-level impacts will be af-
fected by ihese different operating scenarios since emission rates, exit temperatures, and
exhaust gas velocities will change. Each of the operating scenarios was evaluated for
each pollutant of concern to identify the scenario that caused the highest impact. These
worst-case operating scenarios were then subsequently evaluated using the ISCST3 dis-

persion model and 5 years of actual, historical meteorological data (i.e., refined mode
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ISCST3 modeling). A nominal emission rate of 1.0 gram per second {g/s) was used for all
ISCST3 screening mode model runs. The ISCST3 model results were then adjusted to
reflect maximum emission rates for each operating case (i.e., model results were multi-
plied by the ratio of maximum emission rates [in g/s] to 1.0 g/s). ISCST3 screening mod-
eling results are summarized in Section 7.0, Tables 7-1 through 7-3. These tables show,
for each operating scenario and pollutant evaluated, the ISCST3 screening mode unad-
justed 1-hour average maximum impact, emission rate adjustment ratio, and the adjusted

ISCST3 screening mode 1-hour average maximum impact.

6.3.2 REFINED MODELS

The most recent regulatory versions of the 1SC3 models (EPA, 2000) are recommended
by FDEP and were used in this analysis for refined modeling. The ISC3 models are
steady-state Gaussian plume models that can be used to assess air quality impacts over
simple terrain from a wide variety of sources. The ISC3 models are capable of calculating
concentrations for averaging times ranging from 1 hour to annual. For this study, the
ISCST3 (Version 00101) model was used to calculate short-term ambient impacts with

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

Procedures applicable to the ISCST3 dispersion model specified in EPA’s Guideline for
Air Quality Models (GAQM) were followed in conducting the refined dispersion model-
ing. The GAQM is codified in Appendix W of 40 CFR 51. In particular, the ISCST3
model control pathway MODELOPT keyword parameters DFAULT, CONC, RURAL,
and NOCMPL were selected. Selection of the parameter DFAULT, which specifies use
of the regulatory default options, is recommended by the GAQM. The CONC, RURAL,
and NOCMPL parameters specify calculation of concentrations, use of rural dispersion,
and suppression of complex terrain calculations, respectively. As previously mentioned,
the ISCST3 model was also used to determine annual average impact predictions, in ad-
dition to short-term averages, by using the PERIOD parameter for the AVERTIME key-

word. Conservatively, no consideration was given to pollutant exponential decay.
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6.3.3 NO, AMBIENT IMPACT ANALYSIS

For annual NO, impacts, the tiered screening approach described in the GAQM, Sec-
tion 6.2.3 was used. Tier | of this screening procedure assumes complete conversion of
NO, to NOa. Tier 2 applies an empirically derived NO2/NOy ratio of 0.75 to the Tier |

results.

6.4 DISPERSION OPTION SELECTION

Area characteristics in the vicinity of proposed emission sources are important in deter-
mining model selection and use. One important consideration is whether the area is rural
or urban since dispersion rates differ between these two classifications. EPA guidance
provides two procedures to determine whether the character of an area is predominantly
urban or rural. One procedure is based on land use typing, and the other is based on
population density. The land use typing method uses the work of Auer (Auer, 1978) and
is preferred by EPA and FDEP because it is meteorologically oriented. In other words,
the land use factors employed in making a rural/urban designation are also factors that
have a direct effect on atmospheric dispersion. These factors include building types, ex-
tent of vegetated surface area and water surface area, types of industry and commerce,
etc. Auer recommends these land use factors be considered within 3 km of the source to
be modeled to determine urban or rural classifications. The Auer land use typing method

was used for the ambient impact analysis.

The Auer technique recognizes four primary land use types: industrial (I), commercial
(O), residential {(R), and agricultural (A). Practically all industrial and commercial areas
come under the heading of urban, while the agricultural areas are considered rural. How-
ever, those portions of generally industrial and commercial areas that are heavily vege-
tated can be considered rural in character. In the case of residential areas, the delineation
between urban and rural is not as clear. For residential areas, Auer subdivides this land
use type into four groupings based on building structures and associated vegetation. Ac-
curate classification of the residential areas into proper groupings is important to deter-

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

6'4 YAGDP-ONELPASOMMECQPSD.DOC—030T0




Current land use obtained from the Florida Geographic Data Library (FGDL) for the area
was used to identify the land use types within a 3-km radius area of the proposed site.
Land use within a 3-km radius of the MEC is largely agricultural or undeveloped. Based
on this land use, the area within a 3-km radius would be characterized as rural using the
Auer classification method. A graphical representation of the Auer classification method
is provided in Figure 6-1. Therefore, rural dispersion coefficients and mixing heights

were used for the ambient impact analysis.

6.5 TERRAIN CONSIDERATION

The GAQM defines flat terrain as terrain equal to the elevation of the stack base, simple
terrain as terrain lower than the height of the stack top, and complex terrain as terrain
above the height of the plume center line (for screening modeling, complex terrain is ter-
rain above the height of the stack top). Terrain above the height of the stack top but be-

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

The latest available USGS 7.5-minute series topographic maps were examined for terrain
features in the vicinity of the MEC (i.e., within an approximate 10-km radius). Review of
the USGS topographic maps indicates nearby terrain would be classified as ranging from
flat to simple terrain. Due to the minimal amount of terrain elevation differences in the
vicinity, assignment of receptor terrain elevations was not conducted (i.e., all receptors
were assumed to be at the same elevation as the cooling tower, CC CTG/HRSG and SC

CTG stack bases for modeling purposes).

6.6 GOOD ENGINEERING PRACTICE STACK HEIGHT/BUILDING WAKE
EFFECTS

The CAA Amendments of 1990 require the degree of emission limitation required for

control of any pollutant not be affected by a stack height that exceeds good engineering
practice (GEP) or any other dispersion technique. On July 8, 1985, EPA promulgated fi-
nal stack height regulations (40 CFR 51). GEP stack height is defined as the highest of
65 meters or a height established by applying the formula:
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Hg=H+15L

where:Hg = GEP stack height.
H = height of the structure or nearby structure.

L = lesser dimension {height or projected width) of the nearby structure.

Nearby is defined as a distance up to five times the lesser of the height or width dimen-
sion of a structure or terrain feature, but not greater than 800 meters. While the GEP stack
height regulations require that stack heights used in modeling for determining compliance
with NAAQS and PSD increments not exceed GEP stack heights, the actual stack height
may be greater. Guidelines for determining GEP stack height have been issued by EPA
(1985).

The stack heights proposed for the MEC CC CTG/HRSGs, SC CTG’s, and cooling tower
(135, 135 and 60 feet [ft], respectively) are each less than the de minimis GEP height of
65 meters (213 ft), and, therefore, comply with the EPA promulgated final stack height
regulations (40 CFR 51).

While the GEP stack height rules address the maximum stack height that can be em-
ployed in a dispersion model analysis, stacks having heights lower than GEP stack height
can potentially result in higher downwind concentrations due to building downwash ef-
fects. The ISC3 dispersion models contain two algorithms that assess the effect of build-
ing downwash; these algorithms are referred to as the Huber-Snyder and Schulman-Scire
methods. The following steps are employed in determining the effects of building down-
wash:

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

e If a stack is within a building’s area of influence, a determination is made as to
whether it will be subject to downwash based on the heights of the stack and
building. If the stack height to building height ratio is equal to or greater than 2.5,

the stack will not be subject to downwash from that building.
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¢ If both conditions in the previous two items are satisfied (i.e., a stack is within the
area of influence of a building and has a stack height to building height ratio of
less than 2.5), the stack will be subject to building downwash. The determination
is then made as to whether the Huber-Snyder or Schulman-Scire downwash
method applies. If the stack height is less than or equal to the building height plus
one-half the lesser of the building height or width, the Schulman-Scire method is
used. Conversely, if the stack height is greater than this criterion, the Huber-
Snyder method is employed.

e The ISCST3 downwash input data consists of an array of 36 wind direction-
specific building heights and projected widths for each stack. LB is defined as the
lesser of the height and projected width of the building. For directionally depend-
ent building downwash, wake effects are assumed to occur if a stack is situated
within a rectangle composed of two lines perpendicular to the wind direction, one
line at 5 LB downwind of the building and the other at 2 LB upwind of the build-

ing, and by two lines parallel to the wind, each at 0.5 LB away from the side of
the building.

For the ambient impact analysis, the complex downwash analysis described previously
was performed using the current version of EPA’s Building Profile Input Program (BPIP)
(Version 95086). The EPA BPIP program was used to determine the area of influence for
each building, whether a particular stack is subject to building downwash, the area of in-
fluence for directionally dependent building downwash, and finally to generate the spe-
cific building dimension data required by the model. Table 6-1 provides dimensions of
the building/structures evaluated for wake effects; the locations of these build-
ings/structures were previously provided on Figure 2-2. A three-dimensional representa-
tion of the MEC downwash structures is shown on Figure 6-2. BPIP output consists of an
array of 36 direction-specific (10° to 360°) building heights and projected building

widths for each stack suitable for use as input to the ISCST3 model.

6.7 RECEPTOR GRIDS

Receptors were placed at locations considered to be ambient air, which is defined as “that

portion of the atmosphere, external to buildings, to which the general public has access.”
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Table 6-1. Building/Structure Dimensions

Elevation* Length Width

Facility (ft) (ft) (ft)
Inlet air filters 55 53 53
SC CTG stacks 135 197
CC CTG/HRSG stack 135 197 N/A
HRSG 100 75 53
Demineralizer tank 40 50% N/A
Raw water tank 40 607 N/A
Cooling tower 50 250 50
Cooling tower stacks 60 407 N/A

* Above ground surface.
tDiameter.

Source: EPMEC, 2001.
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Section 2.0 provides a plot plan showing the site fence lines (see Figure 2-2). As shown
in Figure 2-2, the entire perimeter of the plant site is fenced. Therefore, the nearest loca-
tions of general public access are at the facility fence lines. Consistent with GAQM rec-
ommendations, the ambient impact analysis used the following receptor grids:
e Fence Line Receptors: Receptors placed on the site fence line spaced
50 meters apart.
e Near-Field Cartesian Receptors: Receptors starting 100 meters from the site
fence lines and extending 1 km at 100-meter spacings.
e Polar Receptor rings (with 36 receptors per ring at 10° intervals) starting 1 km
from the site and extending to 2 km at 100-meter spacings.
e Polar Receptor rings (with 36 receptors per ring at 10° intervals) starting 2 km
from the site and extending to 4 km at 250-km spacings.
e Polar receptor rings (with 36 receptors per ring at 10° intervals) starting 4 km

from the site and extending to 10 km at 500-meter spacings.

To improve the spatial distribution of the polar receptors, each polar ring was offset by
5°.

Figure 6-3 illustrates a graphical representation of the receptor grids (out to a distance of

1 km). A depiction of the receptor grids (from 1 to 10 km) is shown in Figure 6-4.

6.8 METEOROLOGICAL DATA

Detailed meteorological data are needed for modeling with the ISC3 dispersion models.

The ISCST3 model requires a preprocessed data file compiled from hourly surface obser-

vations and concurrent twice-daily rawinsonde soundings (i.e., mixing height data).

Consistent with the GAQM and FDEP guidance, 5 consecutive years of the most recent,
readily available, representative meteorological data were processed for the ambient im-
pact analysis. For Manatee County, FDEP recommends use of Tampa surface and upper
air meteorological data in conducting the air quality analyses. The most recent 5 years of
Tampa station (Tampa International Airport—Station No. 12842) surface and upper air

meteorological data available from EPA’s Support Center for Regulatory Air
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Models (SCRAM) website are calendar years 1987 through 1991. The Tampa Interna-

tional Airport is located approximately 38 km north of the project site.

The surface and mixing height data for each of the 5 years were processed using the cur-
rent version of EPA’s PCRAMMET (Version 99169) meteorological preprocessing pro-
gram to generate the meteorological data files in the format required by the ISCST3 dis-
persion model. PCRAMMET input files consist of the surface and mixing height files as
obtained from the EPA SCRAM website. The mixing height file for each year must in-
clude mixing height records for December 31 of the year preceding the year of record and
for January 1 of the year following the year of record. If records for these 2 days are un-
available, duplicate mixing height records are used with the year, month, and day

changed appropriately.

In addition to the surface and mixing height meteorological data files, PCRAMMET re-
quires input with respect to: (a) the use of dry or wet deposition calculations; (b) output
filename; (c¢) output file type (UNFORM or ASCII); (d) surface data format (CD144,
SAMSON, or SCRAM); and (e) latitude, longitude, and time zone of the surface mete-
orological station. In processing the Tampa meteorological data, the NONE deposition
option was selected, ASCII output file chosen, and the SCRAM surface data format util-
ized. As obtained from the EPA SCRAM web site, Tampa station latitude and longitude
coordinates {in decimal degrees) are 27.967 and 82.533, respectively. The Tampa surface

station is located in time zone 5.

Actual anemometer height for the Tampa surface station, obtained from he National Cli-
matic Data Center (NCDC), is 22 ft (6.7 meters) for the time period of interest (i.e., 1987
through 1991).

Processing of the Tampa station meteorological data did not require any data replacement

or substitution.
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6.9 MODELED EMISSION INVENTORY
6.9.1 ON-PROPERTY SOURCES
The modeled MEC emission sources included the CC CTG/HRSG unit, two SC CTGs,

and cooling tower. In addition to these emission sources, the MEC will include one diesel
fuel-fired emergency electrical generator engine and one diesel fuel-fired emergency
firewater pump engine. Because of the negligible emissions associated with the infre-
quently operated emergency diese! internal combustion engines, these emission sources
were not addressed in the ambient impact analysis. Emission rates and stack parameters

for the MEC emission sources were previously presented in Tables 2-1 through 2-8.

As will be discussed in Section 7.0, Ambient Impact Analysis Results, emissions from
the MEC emission sources resulted in air quality impacts below the significance impact

levels (reference Table 4-2) for all pollutants and all averaging periods.

6.9.2 OFF-PROPERTY SOURCES

Tt will be discussed in section 7.0, Ambient Impact Analysis Results, emissions from the
MEC resulted in air quality impacts below PSD significant impact levels (reference Table
3-2) for all pollutants and averaging periods. Accordingly, additional multi-source inter-

active dispersion modeling was not required.
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7.0 AMBIENT IMPACT ANALYSIS RESULTS

7.1 SCREENING ANALYSIS

The ISCST3 dispersion model, screening mode, was used to assess each of the 11 SC

CTG operating cases (i.e., a matrix of three CTG loads [100-, 75-, and 50-percent]; three
ambient temperatures [35, 73, and 96 degrees Fahrenheit {°F}]; and one alternative oper-
ating mode [inlet air evaporative cooling at 73 and 96°F) for each pollutant subject to the
ambient impact analysis (i.e., NOz, SO2, PM/PM,p, and CO). In addition, the ISCST3
dispersion model, screening mode, was used to assess each of the 14 CC CTG/HRSG op-
erating cases (i.e., a matrix of three CTG loads [100-, 75-, and 50-percent]; four ambient
temperatures [35, 59, 73, and 96°F]; and two alternative operating modes [inlet air evapo-
rative cooling and steam mass flow augmentation each at 59, 73, and 96°F] for each pol-
lutant subject to the ambient impact analysis (i.e., NO,, SO, PM/PM,, and CO). These
11 SC CTG and 14 CC CTG/HRSG operating cases represent the expected range of op-

erating conditions for the MEC.

The worst-case SC CTG and CC CTG/HRSG operating cases identified by the ISCST3
screening mode model for each pollutant were then combined to evaluate the worst-case
interactive SC CTG and CC CTG/HRSG operating cases. The worst-case interactive SC
CTG and CC CTG/HRSG operating modes were then carried forward to the refined

modeling for further analysis.

ISCST3 screening mode model runs employed the specific stack exit temperature and
exhaust gas velocity appropriate for each operating case. A nominal emission rate of
1.0 g/s was used for each case; model results were then scaled to reflect the maximum

emission rates for each pollutant.

Tables 7-1 through 7-3 provide ISCST3 model (screening mode) maximum 1-hour im-
pacts for NOy, SO,, PM/PM,q, and CO for the MEC SC CTGs. Table 7-1 indicates, for
each SC operating case, the maximum emission rates, ISCST3 screening mode model

result based on a nominal 1.0-g/s emission rate, emission rate scaling factor, and scaled
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Table 7-1. EPMEC Manatee Energy Center

1SC3 Model (Screening Mode) Input and Results, Simple-Cycle CTs

Modeled | ISC3 Results NO, 80,
SC Operating Emission 1-Hour Emission Emission Maximum Emission Emission Maximum
Case Scenario Rate Impact Rate Rate 1-Hr Impact Rate Rate 1-Hr Impact
(g/sec) (ng/m’) {/sec) Ratio (ng/m’) (g/sec) Ratio {ug/m")
1 96 °F, 100% Load, EC 1.00 0.945 6.804 6.80 64 0.858 0.86 08
2 96 °F, 100% Load 1.00 1.041 6.552 6.55 68 0.833 0.83 09
3 96 °F, 75% Load 1.00 2.046 5418 542 11.1 0.685 0.69 1.4
4 96 °F, 50% Load 1.00 3.122 4284 428 13.4 0.548 0.55 1.7
5 73 °F, 100% Load, EC 1.00 0.805 7.182 7.18 5.8 0.904 0.90 0.7
6 73 °F, 100% Load 1.00 0.846 7.056 7.06 6.0 0.891 0.89 0.8
7 73 °F, 75% Load 1.00 1.888 5.670° 5.67 10.7 0.723 0.72 1.4
8 73 °F, 50% Load 1.00 2939 4.536 4.54 133 0.580 0.58 1.7
9 35 °F, 100% Load 1.00 0.830 7.686 1.69 6.4 0.965 0.96 08
10 35 °F, 75% Load 1.00 1.732 6.048 6.05 10.5 0.770 077 1.3
11 35 °F, 50% Load 1.00 2.769 4,788 479 13.3 0.617 0.62 1.7
Maximums 13.4 1.7
Modeled | ISC3 Results PM/PM,, co
SC Operating Emission 1-Hour Emission Emission Maximum Emission Emission Maximum
Case Scenario Rate Impact Rate Rate 1-Hr Impact Rate Rate 1-Hr Impact
{g/sec) (ng/m’) (g/sec) Ratio (ng/m’) (g/sec) Rativ (ng/m’)

1 96 °F, 100% Load, EC 1.00 0.945 2.3006 231 2.2 3.402 3.40 3.2
2 96 °F, 100% Load 1.00 1.041 2.306 231 2.4 3.276 328 34
3 96 °F, 75% Load 1.00 2.046 2.293 2.29 47 2.646 2.65 5.4
4 96 °F, 50% Load 1.00 3122 2.293 229 7.2 2.268 2.27 71
5 73 °F, 100% Load, EC 1.00 0.805 2.306 231 1.9 3.528 353 28
6 73 °F, 100% Load 1.00 0.846 2.306 2.31 2.0 3.528 3.53 30
7 73 °F, 75% Load 1.00 1.888 2.306 231 44 2.898 2.90 5.5
8 73 °F, 50% Load 1.00 2.93% 2.293 229 6.7 2.394 2.39 7.0
9 35 °F, 100% Load 1.00 0.830 2.306 231 19 3.906 391 32
io 35 °F, 75% Load 1.00 1.732 2.306 231 4.0 3.024 3.02 52
1 35 °F, 50% Load 1.00 2.769 2.293 2.29 6.4 2.520 2.52 7.0
Maximums 7.2 7.1

EC = evaporative cooling.

Source: ECT' 2001. YAGDP-DNELPASOWMECH- Tt Me\SC-37101



Table 7-1. EPMEC Manatee Energy Center

1SC3 Model (Sereening Mode) Input and Results, Combined -Cycle CT

Modeled | 15C3 Results NO, 50,
GE CC Operating Emission 1-Hour Emission Emission Maximum Emisston Emission Maximum
Case Scenario Rate Impact Rate Rate 1-Hr Impact Rate Rate 1-Hr Impact
(g/sec) {pg/m’) (gfsec) Ratic (pe/m’) (g/sec) Ratio {pg/m’)
! 96 °F, 100% Load, EC 1.00 5.130 2659 2.66 13.6 0.858 0.86 4.4
2 96 °F, 100% Load 1.00 5.303 2.608 261 138 0.834 0.83 4.4
3 96 °F, 75% Load 1.00 7125 2117 212 151 0.687 0.69 4.9
4 96 °F, 50% Load 1.00 8.767 1.676 1.6% 147 0.548 0.55 438
5 73 °F, 100% Load, EC 1.00 4.643 2,797 2.80 13.¢ 0.904 0.50 42
& 73 °F, 100% Load 1.00 4.9 2747 275 130 0.891 0.89 42
7 73 °F, 75% Load 1.00 6.419 2218 222 142 0.724 072 47
g 73 °F, 50% Load 1.00 8.137 1.764 1.76 144 0578 0.53 4.7
Y 35 °F, 100% Load 1.00 4113 299 3.00 123 0.965 0.96 40
1¢ 35 °F, 75% Load 1.00 5.580 2356 236 131 0773 0717 43
11 35 °F, 50% Load 1.00 7413 1.879 1.88 132 0.620 0.62 46
12 96 °F, 100% Load, EC, MFA 1.00 4879 2.770 271 135 0.889 0.90 44
13 73 °F, 100% Load, EC, MFA 1.00 4385 2902 2.90 127 0.942 0.94 4.1
14 50 °F, 100% Load, EC, MFA 1.00 4.14% 2.968 2.97 12.3 0.963 0.96 4.0
Maximums 15.1 4.9
Modeled | ISC3 Resulis PM/PM;, cO
GE CC Operating Emission 1-Hour Emission Emission Maximum Emission Emission Maximum
Casc Scenario Rate [mpact Rate Rate 1-Hr Impact Rate Rate 1.Hr [mpact
(g/sec) (ng/m’) (g/sec) Ratio (pgm’) (g/scc) Ratio (ug/m™)
o 1 96 °F, 106% Load, EC 1.00 5130 2.520 2.52 129 3.402 3.40 175
2 96 °F, 100% Load 1.00 5.303 2.520 2.52 13.4 3.276 3.28 17.4
3 96 °F, 75% Load 1.00 T.125 2.3%4 2.39 171 2.646 2.65 189
4 96 °F, 50% Load 1.00 8.767 2394 2.39 210 2268 227 19.9
5 73 °F, 100% Load, EC 1.00 4.643 2520 2.52 1.7 3.528 3.53 16.4
G 73 °F, 100% Load 1.00 419 2.520 2.52 11.9 3528 3153 16.6
7 73 °F, 75% Load 1.00 6.41% 2.394 239 15.4 2.398 290 18.6
8 73 °F, 50% Load 1.00 8.137 2.394 2.39 195 2.394 239 19.5
9 35 °F, 100% Load 1.00 4113 2.520 2.52 10.4 3.906 391 16.1
10 35 °F, 75% Load 1.60 5.580 2394 239 13.4 3.024 3.02 . 169
11 35 °F, 50% Load 1.00 7.413 2,394 239 17.7 259 2.59 19.2
12 96 °F, 100% Load, EC, MFA 1.00 4879 2.520 2352 123 5.628 5.63 115
13 73 °F, 100% Load, EC, MFA 1.00 4385 2.520 252 111 5926 593 2.0
14 59 °F, 100% Load, EC, MFA 1.00 4149 2.520 2.52 10.5 6103 610 253
Maximums 21.0 2.8
EC = evaporative cooling.
MF A = mass flow augmentation.
Source: ECT, 2001.
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Table 7-3. EPMEC Manatee Energy Center

ISC3 Model (Screening Mode) Results, CC1, SC1,8C2, and CT1 - CT5S

1-Hour Maximum Impacts
CC-GE CC Operating NO, SO, PM;, CO
Case Scenario ISC3 Results | ISC3 Results | [SC3 Results | 1SC3 Results
(ug/m’) (ug/m’) (ng/m’) (ng/m’)

1 96 °F, 100% Load, EC 23.479 4972 16.999 20.009

2 96 °F, 100% Load 23.440 4.930 17.148 19.725

3 96 °F, 75% Load 22294 4895 17.509 18.853
4 96 °F, 50% Load 20.803 4.804 21.381 19.884
5 73 °F, 100% Load, EC 23.549 5.000 16.533 19.916
6 73 °F, 100% Load 23.448 4978 16.607 20.019
7 73 °F, 75% Load 22.457 4.676 17.169 18.948
8 73 °F, 50% Load 21.062 4703 19.871 19.481
9 35°F, 100% Load 23.501 4.966 15.814 20.256
10 35 °F, 75% Load 22.633 4.745 16.710 18.950
11 35 °F, 50% Load 21.392 4.596 18.134 19.207
12 96 °F, 100% Load, EC, MFA 23.645 5.044 16.766 28.563
13 73 °F, 100% Load, EC, MFA 23.616 5.035 16.258 28.662
14 59 °F, 100% Load, EC, MFA 23.499 4995 15.937 28.565
Maximums 23.645 5.044 21.381 28.662

EC = evaporative cooling,

MFA = mass flow augmentation.

SC1-SC3 data for SC-GE Case No. 4.

PM, o runs include cooling tower cells CT1-CT5.

Source: ECT, 2001.
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ISCST3 screening mode model result. As shown in ISCST3 model (screening mode)
summary Table 7-1, maximum I-hour impacts for SC-1 and SC-2 are projected to occur
under Case 4 operating conditions (i.e., 50-percent load, and 96°F ambient) for all pollut-

ants.

Table 7-2 indicates, for each CC CTG/HRSG operating case, the maximum emission
rates, ISCST3 screening mode model result based on a nominal 1.0-g/s emission rate,
emission rate scaling factor, and scaled ISCST3 screening mode model result. As shown
in ISCST3 model (screening mode) summary Table 7-2, the maximum NO; and SO,
1 hour impacts are projected to occur under Case 3 CC CTG/HRSG operating conditions
(i.e., 75 percent load and 96°F ambient temperature). Maximum CO 1 hour impact for the
CC CTG/HRSG is projected to occur under Case 12 CC CTG/HRSG operating condi-
tions (i.e., 100 percent load, evaporative cooling, steam mass flow augmentation, and
96°F ambient temperature). Maximum 1-hour PM,o impacts for the CC CTG/HRSG are
projected to occur under Case 4 CC CTG/HRSG operating conditions (i.e., 50 percent

load, and 96°F ambient temperature).

To determine maximum interactive CC CTG/HRSG and SC CTG impacts, the worst case
SC CTG operating scenario (Case 4) was evaluated with each of the 14 CC CTG/HRSG
operating scenarios. As shown in ISCST3 model (screening mode) summary Table 7-3,
maximum NOy and SO, 1-hour impacts for the CC CTG/HRSG and SC CTGs are pro-
jected to occur under Case 12 CC CTG/HRSG operating conditions (1.e., 100-percent
load, evaporative cooling, steam mass flow augmentation, and 96°F ambient tempera-
ture). Maximum 1-hour PM g impacts for the CC CTG/HRSG, SC CTGs, and the cooling
tower are projected to occur under Case 4 CC CTG/HRSG operating conditions (i.e.,
50-percent load, and 96°F ambient temperature). Maximum 1-hour CO impacts for the
CC CTG/HRSG and SC CTGs are projected to occur under Case 13 CC CTG/HRSG op-
erating conditions (1.e., 100-percent load, evaporative cooling, steam mass flow augmen-
tation, and 73°F ambient temperature). These worst-case interactive CC CTG/HRSG and
SC CTG operating modes were then further analyzed using the ISCST3 refined mode

dispersion model.
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7.2 MAXIMUM FACILITY IMPACTS AND SIGNIFICANT IMPACT AREAS
The refined ISCST3 model was used to model the operating cases identified by the

ISCST3 screening mode model to cause maximum impacts. ISCST3 refined mode mode!
results for each year of meteorology evaluated (1987 to 1991) are summarized on Ta-
ble 7-4 (annual NO, impacts), Table 7-5 (annuval SO, impacts), Table 7-6 (annual PM g
impacts), Table 7-7 (3-hour SO, impacts), Table 7-8 (24-hour SO, impacts), Table 7-9
(24-hour PM/PM; impacts), Table 7-10 (1-hour CO impacts), and Table 7-11 (8-hour
CO impacts).

Tables 7-4 through 7-11 demonstrate that MEC impacts, for all pollutants and all aver-
aging times, will be below the PSD significant impact levels previously shown in Ta-
ble 4-2. Table 7-12 provides a summary comparison of the maximum MEC impacts for

each year of meteorology evaluated (1987 to 1991) and the PSD significant impact levels.

7.3 PSD CLASSI1IMPACTS

Maximum impacts at the nearest PSD Class I area (Chassahowitzka NWR), located ap-

proximately 110 km north of the MEC site, were estimated using the CALPUFF disper-
sion model in refined mode, including the CALMET and CALPOST pre- and post-
processing programs. In addition, these programs were utilized to develop estimates of
impacts on regional haze and deposition. The results of these Class I impact analyses are

presented in Section 10.0 (Class I Impacts).

7.4 SULFURIC ACID MIST

The maximum MEC I-hour average ISCST3 model (screening mode) impact was

5.04 micrograms per cubic meter (y g/m3) for SO, based on a nominal 1.0 g/s emission
rate. Because H,SO, mist emissions are proportional to SO, emissions (by a conservative
factor of 0.183 on a Ib/hr basis assuming 8.0-percent conversion of fuel sulfur to SO; by

the CTG, 4.0-percent conversion of SO; to SOs: by the SCR control system, and
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Table 7-4. ISCST3 Model Results - Maximum Anmual Average NO, Impacts

Maximum Annual Impacts 1987 1988 1989 1990 1991

Tier 1 ISCST3 Impact (pg/m’)’ 0.040 0.035 0.037 0.042 0.040
Tier 2 ISCST3 Impact (pg/m’)’ 0.030 0.026 0.028 0.031 0.030
PSD Significant Impact (pg/m’) 1.0 1.0 1.0 1.0 1.0
Exceed PSD Significant Impact (Y/N) N N N N N

Percent of PSD Significant Impact (%) 3.0 2.6 2.8 3.1 3.0
Receptor UTM Easting (m) 351,854 .4 343,640.7 349,581.9 342,342.9 340,877.2
Receptor UTM Northing (m) 3,057,535.0 3,051,023.5 3,060,243.3 3,055,723.3 3,052,785.0
Distance From SC-1 (m) 2,794 8,480 2,748 6,960 9,467
Direction From SC-1 (Vector °) 90 220 11 255 240

Note: Maximum impact shown in bold type.

' ISCST3 impact (assume complete conversion of NO, to NO).
% Tier 1 ISCST3 impact times USEPA national default NO,/NQ, ratio of 0.75.

Source: ECT, 2001.
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Table 7-5. ISCST3 Model Results - Maximum Annual Average SO, Impacts

Maximum Annual Impacts 1987 1988 1989 1990 1991

ISCST3 Impact (ng/m’) 0.012 0.009 0.011 0.011 0.010
PSD Significant Impact (ug/m’) 1.0 1.0 1.0 1.0 1.0
Exceed PSD Significant Impact (Y/N) N N . N N N

Percent of PSD Significant Impact (%) 1.2 0.9 1.1 1.1 1.0
Receptor UTM Easting (m) 351,354.4 344,283.5 349,495.1 351,594.9 340,877.2
Receptor UTM Northing (m) 3,057,535.0 3,051,789.8 3,059,750.8 3,057,753.0 3,052,785.0
Distance From SC-1 (m) 2,294 7.479 2,248 2,543 9,467
Direction From SC-1 (Vector %) 90 220 11 85 240

Note: Maximum impact shown in bold type.

Source: ECT, 2001.
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Table 7-6. ISCST3 Model Results - Maximum Annual Average PM;q Impacts

Maximum Annual Impacts 1987 1988 1989 1990 1991

ISCST3 Impact (ug/m3) 0.059 0.061 0.063 0.059 0.060
PSD Significant Impact (ug/m’) 1.0 1.0 1.0 1.0 1.0
Exceed PSD Significant Impact (Y/N) N N N N N

Percent of PSD Significant Impact (%) 5.9 6.1 6.3 5.9 6.0
Receptor UTM Easting (m) 350,698.3 347,015.3 349,399.6 350,698.3 345,207.3
Receptor UTM Northing (m) 3,057,395.5 3,055,0453 3,059%,209.3 3,057,674.5 3,055,285.0
Distance From SC-1 (m) 1,645 3,230 1,698 1,643 4,467
Direction From SC-1 (Vector ) 95 219 12 85 240

Note: Maximum impact shown in bold type.

Source: ECT, 2001.
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Table 7-7. ISCST3 Model Results - Maximum 3-Hour Average SO Impacts

Maximum 3-Hour Impacts 1987 1988 1989 1990 1991
ISCST3 Impact (pg/m”) 0.94 0.83 0.52 0.66
PSD Significant Impact (pug/m’) 25.0 25.0 25.0 25.0 25.0
Exceed PSD Significant Impact (Y/N) N N N N N
Percent of PSD Significant Impact (%) 3.8 3.3 2.1 26 0.0
Receptor UTM Easting (m) 349,204 .4 348,904.4 348,354.4 349204 .4
Receptor UTM Northing (m) 3,057,735.0 3,057,335.0 3,058,834.0 3,057,235.0
Distance From SC-1 (m) 238 262 1,470 342 3,077,405
Direction From SC-1 (Vector °} 37 217 331 155 187
Date of Maximum Impact 6/19/87 11/23/88 6/22/89 10/25/90 4/27/91
Julian Date of Maximum Impact 170 328 173 298 117
Ending Hour of Maximum Impact 1800 0300 1200 1500 1500

Note: Maximum impact shown in bold type.

Source: ECT, 2001.
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Table 7-8. ISCST3 Model Results - Maximum 24-Hour Average SO, Impacts

Maximum 24-Hour Impacts 1987 1988 1989 1990 1991
ISCST3 Impact (pg/m’) 0.13 0.17 0.15 0.14
PSD Significant Impact (ug/m’) 5.0 5.0 5.0 5.0 5.0
Exceed PSD Significant Impact (Y/N) . N N . N N N
Percent of PSD Significant Impact (%) 2.6 35 3.1 2.8 0.0
PSD de minimis Ambient Impact Threshold (ug/mB) 13.0 13.0 13.0 13.0 13.0
Exceed PSD de minimis Ambient Impact (Y/N) N N N N N
Percent of PSD de minimis Ambient Impact (%) 1.0 1.3 1.2 1.1 0.0
Receptor UTM Easting (m) 345,207.3 349,212 8 349,751.4 351,594.9
Receptor UTM Northing (m) 3,055,285.0 3,057,457.3 3,055,120.3 3,057,753.0
Distance From SC-1 (m) 4,467 262 2,521 2,543 3,077,405
Direction From SC-1 (Vector ) 240 217 164 85 187
Date of Maximum Impact 10/4/87 4/12/88 7/4/89 6/20/90 5/14/91
Julian Date of Maximum Impact 277 103 185 171 134

Note: Maximum impact shown in bold type.

Source: ECT, 2001.
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Table 7-9. ISCST3 Model Results - Maximum 24-Hour Average PM;, Impacts

Maximum 24-Hour Impacts 1987 1988 1989 1990 1991
ISCST3 Impact (pg/m’) 0.80 1.49 0.65 0.89 0.65
PSD Significant Impact (ug/m’) 5.0 5.0 5.0 5.0 5.0
Exceed PSD Significant Impact (Y/N) N N N N N
Percent of PSD Significant Impact (%) 16.1 29.8 13.0 17.8 12.9
PSD de minimis Ambient Impact Threshold (jg/m’) 10.0 10.0 10.0 10.0 10.0
Exceed PSD de minimis Ambient Impact (Y/N) N N N N N
Percent of PSD de minimis Ambient Impact (%) 8.0 14.9 6.5 8.9 6.5
Receptor UTM Easting (m) 349,204 4 349,204.4 348,334 8 349,204 .4 351,486.0
Receptor UTM Northing (m) 3,057,235.0 3,057,335.0 3,055,420.8 3,057,335.0 3,056,160.0
Distance From SC-1 (m) 342 255 2,245 255 2,793
Direction From SC-1 (Vector %) 155 146 199 146 120
Date of Maximum Impact 1/11/87 3/10/88 10/28/89 10/25/90 4/21/91
Julian Date of Maximum [mpact 11 63 301 298 111

Note: Maximum impact shown in bold.

Source: ECT, 2001.
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Table 7-10. ISCST3 Medel Results - Maximum 1-Hour Average CO Impacts

Maximum 1-Hour Impacts 1987 1988 1989 1990 1991
ISCST3 Impact (ug/m’) 17.2 12.9 5.4 118 14.1
PSD Signiftcant Impact (ug/m3) 2,000.0 2,000.0 2,000.0 2,000.0 2,000.0
Exceed PSD Significant Impact (Y/N) N N N N N
Percent of PSD Significant Impact (%) 0.9 0.6 0.3 0.6 0.7
Receptor UTM Easting (m) 349,204.4 348,804 4 348,904 4 349,204 4 349,004 4
Receptor UTM Northing {m) 3,057,735.0 3,057,135.0 3,057,735.0 3,057.235.0 3,057.335.0
Distance From SC-1 (m) 238 483 246 342 217
Direction From SC-1 (Vector °) 37 212 321 155 195
Date of Maximum Impact 6/19/87 11/23/88 5/4/89 10/25/90 3/10/91
Julian Date of Maximum Impact 170 328 124 298 69

1700 0200 2200 1500 0700

Ending Hour of Maximum [mpact

Note; Maximum impact shown in bold type.

Source: ECT, 2001.
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Table 7-11. ISCST3 Model Results - Maximum 8-Hour Average CO Impacts

Maximum 8-Hour Impacts 1987 1988 1989 1990 1991
ISCST3 Impact (ng/m”) 2.46 1.94 2.51 2.17 2.35
PSD Significant Impact (pg/m3) 500.0 500.0 500.0 500.0 500.0
Exceed PSD Significant Impact (Y/N) N N N N N
Percent of PSD Significant Impact (%) 0.5 0.4 0.5 0.4 0.5
PSD de minimis Ambient Impact Threshold (ng/m’) 575.0 575.0 575.0 5375.0 575.0
Exceed PSD de minimis Ambient Impact (Y/N) N N N N N
Percent of PSD de minimis Ambient Impact (%) 0.4 0.3 0.4 0.4 0.4
Receptor UTM Easting (m) 349,204 .4 349,278.7 349,278.7 351,320.2 349,004.4
Receptor UTM Northing (m) 3,057,735.0 3,059,527.5 3,059,527.5 3,057,144.3 3,057,3350
Distance From SC-1 (m) 238 1,994 1,994 2,295 217
Direction From SC-1 (Vector ) 37 6 6 100 195
Date of Maximum Impact 6/19/87 5/24/88 6/9/89 6/24/90 3/10/91
Julian Date of Maximum Impact 170 145 160 175 69

2400 1600 1600 1600 0800

Ending Hour of Maximum Impact

Note: Maximum impact shown in bold type.
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. Table 7-12. ISCST3 Model Results-Maximum Criteria Pollutant Impacts, 1987-1991 Meteorology

Exceed Significant

Poliutant  Averaging Maximum Impact Significant Impact  Significant Impact Impact
Time (pg/m’) {(ng/m’) (%) (Yes/No)
cO 8-Hour 2.51 500 0.5 No
}-Hour 17.20 2,000 0.9 No
PM/PM Annual 0.06 1.0 6.3 No
24-Hour 2.25 5.0 450 No
80, Annual 0.01 1.0 1.2 No
24-Hour 0.17 5.0 3.5 No
3-Hour 0.94 25.0 3.8 No
NO, Annual 0.04 1.0 42 No

Source: ECT, 2001.
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100-percent conversion of SO3 to H,SOy), and because ambient air quality impacts are
directly proportional to emission rates (all other variables remaining the same), the
maximum 1-hour ISCST3 modeled impact for H,SO4 mist is calculated to be 0.92 pg/m’,
Recommended EPA (EPA, 1992) factors for converting 1-hour averages to 8- and
24-hour averages are 0.7 and 0.4, respectively. Use of these factors yields maximum 8-
and 24-hour average H>SO, mist impacts of 0.64 and 0.37 pg/m’, respectively. Draft
FDEP H,SO, mist acceptable reference concentrations (ARCs) for 8- and 24-hour aver-

aging periods are 10.0 and 2.4 p g/m3, respectively.

7.5 CONCLUSIONS

Comprehensive dispersion modeling using the ISCST3 models demonstrates that MEC

emission sources will result in ambient air quality impacts that are:
e Below the PSD Class II significant impact levels for all pollutants and all averag-
ing periods.

e Below the PSD Class II de-minimis ambient impact levels for all pollutants and all

averaging periods.
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8.0 AMBIENT AIR QUALITY MONITORING AND ANALYSIS

8.1 EXISTING AMBIENT AIR QUALITY MONITORING DATA

The nearest ambient air monitoring station is located off Buckeye Road, Manatee County,

approximately 0.1 km south of the project site. The Manatee County local program
monitoring station (AIRS No. 081-0008) located off Buckeye Road monitors for PM ;.
The nearest station (AIRS No. 081-3002, operated by the Manatee County local program)
that monitors for ozone and SO, is located at Port Manatee in Palmetto, Manatee County,
approximately 1.2 km northwest of the project site. The nearest station (AIRS No.
081-4012, operated by the Manatee County local program and the FDEP) that monitors
for NO, and PM,5 is located in Bradenton, Manatee County, approximately 17.7 km
southwest of the project site. The nearest station (AIRS No. 057-1074, operated by the
Hillsborough County local program) that monitors for CO is located in Tampa, Hillsbor-
ough County, approximately 41 km north of the project site. The nearest station (AIRS
No. 057-1066, operated by the Hillsborough County local program) monitoring for lead
is situated in Tampa, Hillsborough County, approximately 40 km northeast of the project
site. Summaries of 1998 and 1999 ambient air quality data for these ambient air stations

are provided on Tables 8-1 and 8-2.

8.2 PRECONSTRUCTION AMBIENT AIR QUALITY MONITORING EX-
EMPTION APPLICABILITY

As previously discussed in Section 4.2, PSD review may require continuous ambient air

monitoring data to be collected in the area of the proposed source for pollutants emitted in
significant amounts. Because several pollutants will be emitted from the MEC in excess of
their respective significant emission rates, preconstruction monitoring is recjuired. However,
the FDEP Rule 62-212.400(2)(e), F.A.C., provides for an exemption from the preconstruc-
tion monitoring requirement for sources with de minimis air quality impacts. The de minimis
ambient impact levels were previously presented in Table 4-1. To assess the appropriateness
of monitoring exemptions, dispersion modeling analyses were performed to determine the

maximum pollutant concentrations caused by emissions from the proposed
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Table 8-t. Summary of 1998 FDEP Ambient Air Quality Data

Ambient Concentrationt (ug/m3)

Polfutant Site Location Site No. Relative to Project Site Averaging Sampling No. of 99th Arithmetic
County City {km) Period Period Observations  1st High  2nd High Percentile Mean Standard
PMq Manatee Piney Poimt 081-0008 018 24-Hr Jan-Dec 39 56 43 56 150"
Anral 25° 567
80, Manatee Palmetto 081-3002 1.2 NW 1-Hr Jan-Dec 2,179 335 306
3-Hr 21 225 1,300’
24-Hr 39 50 269°
Annual 13° 60°
80, Hillsborough Tampa 057-0081 15 NE 1-Hr Jan-Dec §,454 314 264
3-Hr 196 194 1,300°
24-Hr 63 52 260°
Annual 10 607
NO, Hillsborough Tampa 0570081 15NE 1-Hr Jan-Dec 8,353 98 83
Annual 11 100°
cO Hillsborough Tampa 057-1070 41N 1-Hr Jan-Dec 8,698 9,276 7,902 40,0003
8-Hr 4,695 4,695 10,000’
0; Manatee Palmetto 081-3002 1.2 NW 1-Hr Jan-Dec 235 261 230 235°
Lead Hillshorough Tampa 057-1066 40 NE 24-Hr 59
Jan-Mar 0.41 1.5°
Apr-Jun 0.51
Jul-Sep 0.27
Oct-Dec 0.37
! 99th percentile
? Arithmetic mean
3 2nd high

4 4th highest day with hourly value exceeding standard over a 3-year period
* Indicates that the mean does not sastify summary criteria

Source: FDEP, 1999 and 2000.
ECT, 2001.
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Table 8-2. Summary of 1999 FDEP Ambient Air Quality Data

Ambient Concentration (ug/m’)

Site Location Relative to Project Site Averaging Sampling No. of Soth Arithmetic
Pollutant County City Site No. (km) Period Period Observations _ 1st High 2nd High Percentile Mean Standard
PM,;, Manatee Piney Point 081-0008 0.18 24-Hr Jan-Dec 55 48 42 48 150!
Annual 24 s0*
S0, Manatee Palmetto 081-3002 1.ZNW 1-Hr Jan-Dec 8,662 343 304
3-Hr 157 147 1,300°
24-Hr 55 44 260°
Annual 10 60°
NO, Manatee Bradenton 081-4012 17.7 5W 1-Hr Jan-Dec 8,633 77 77
Annual : : 13 100°
co Hillsborough Tampa 057-1070 41N 1-Hr Jan-Dec 8,725 6,986 6,642 40,000°
8-Hr 4,466 3,779 10,000
0, Manatec Palmetto 081-3002 1.2 NW 1-Hr Jan-Dec 243 220 218 235°
Lead Hillsborough Tampa 057-1066 40 NE 24-Hr 60
Jan-Mar 0.42 1.5
Apr-Tun 0.41
Tul-Sep 0.42
Cret-Dec 1.02
! 99th percentile
2 Arithmetic mean
% 2nd high

* dth highest day with hourly value exceeding standard over a 3-year period

Source: FDEP, 199% and 2000.
ECT, 2001.
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MEC. The results of these analyses are presented in detail in Section 7.2. The following
paragraphs summarize the analyses results as applied to the preconstruction ambient air

quality monitoring exemptions.

8.2.1 PMy,
The maximum 24-hour PM,¢ impact was predicted to be 2.3 ug/m’. This concentration is
below the 10 pg/m’ de minimis level. Therefore, a preconstruction monitoring exemption for

PM ), is appropriate in accordance with the PSD regulations.

822 CO
The maximum 8-hour CO impact was predicted to be 2.5 p g/m®. This concentration is be-
low the 575-pg/m’ de minimis ambient impact level. Therefore, a preconstruction monitor-

ing exemption for CO is appropriate in accordance with the PSD regulations.

8.2.3 NO;
The maximum annual NO, impact was predicted to be 0.04 p g/m’. This concentration is
below the 14-pg/m’ de minimis ambient impact level. Therefore, a preconstruction moni-

toring exemption is appropriate for NO; in accordance with the FDEP PSD regulations.

8.24 SO,
The maximum 24-hour SO, impact was predicted to be 0.17 pg/m’. This concentration is
below the 13-ug/m’ de minimis ambient impact level. Therefore, a preconstruction moni-

toring exemption is appropriate for SO» in accordance with the FDEP PSD regulations.

8.2.5 OZONE

Preconstruction monitoring for ozone is required if potential VOC emissions from a proj-
ect subject to PSD review exceed 100 tpy. Potential VOC emissions from the MEC will
not exceed this threshold. Therefore, a preconstruction monitoring exemption is appropri-

ate for ozone in accordance with the FDEP PSD regulations.
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9.0 ADDITIONAL IMPACT ANALYSES

The additional impact analysis, required for projects subject to PSD review, evaluates
project impacts pertaining to: (a) associated growth; (b) soils, vegetation, and wildlife;

and (c) visibility impairment. Each of these topics is discussed in the following sections.

91 GROWTH IMPACT ANALYSIS

The purpose of the growth impact analysis is to quantify growth resulting from the con-

struction and operation of the proposed MEC and to assess air quality impacts that would

result from that growth.

Impacts associated with construction of the MEC and ancillary equipment will be minor.
While not readily quantifiable, the temporary increase in vehicular miles traveled in the

area would be insignificant, as would any temporary increase in vehicular emissions.

The MEC is being constructed to meet general area electric power demands and, there-
fore, no significant secondary growth effects due to operation of the MEC are antictpated.
When operational, the MEC is projected to generate approximately 25 new jobs; this
number of new personnel will not significantly affect growth in the area. The increase in
natural gas fuel demand due to operation of the MEC will have no major impact on local
fuel markets. No significant air quality impacts due to associated industrial/commercial

growth are expected.

9.2 IMPACTS ON SOIL, VEGETATION, AND WILDLIFE

Although any additional increases in pollutant levels resulting from a specific emissions

source conceivably could have some impact on air quality related values (AQRVs), it is
important to evaluate the level of any expected increase. The highest predicted SO, con-
centration increases due to MEC emissions are a 3-hour concentration of 0.94 ug/m3 , a
24-hour concentration of 0.17 ug/m3, and an annual average concentration of 0.012
pg/m’. The predicted concentrations of other pollutants are equally low. For instance, the
highest modeled annual average NO, concentration increase due to MEC emissions is

0.042 p.gf'm3 . Based upon these small predicted concentration increases, no adverse effect
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on AQRVs is expected within the vicinity of the plant site. This conclusion is based upon
the following evaluation of possible effects of the target pollutants on soil, vegetation,

and wildlife in the region.

9.2.1 IMPACTS ON SOIL

Emissions of SO, and NO, have the potential to impact soils due to wet and dry deposi-
tion of these pollutants. Adsorption by soils of this deposition will result in a lowering of
soil pH. Low soil pH will have an influence on most chemical and biological reactions in
soil including the level and availability of most plant nutrients in the soil. SO, when ab-
sorbed by the soil, is primarily converted to sulfite and suifate; however some may also
be converted to organic sulfur. NOy absorbed by the soil is likewise converted to nitrite
and nitrates. Sulfates and nitrates caused by SO, and NO, deposition on soil can have
beneficial effects to soil if they are currently lacking. Based on the extremely low maxi-
mum incremental and total SO, and NO, impacts predicted and the ambient acidic nature

of the soils, no impacts to soils resources at the plant Site or the vicinity are expected.

9.2.2 IMPACTS ON VEGETATION

Potential impacts to vegetation from SO, acid rain, NOy, and CO have been evaluated
with respect to dose response curves that have been developed for various plant species
and their sensitivity to these pollutants. Vegetation damages are described as impacts,
which result in foliar damage. Less apparent vegetation injury is described as a reduction
in growth and/or productivity without visible damage as well as changes in secondary
metabolites such as tannin and phenolic compounds. Vegetation damage often results
from acute exposure to pollution (i.e., relatively high doses of relatively short time peri-
ods). Injury is also associated with prolonged exposures of vegetation to relatively low
doses of pollutants (chronic exposure). Acute damages are usually manifested by internal
physical damage to foliar tissues which have both functional and visible consequences.
Chronic injuries are typically more associated with changes in physiological processes.
The following discussion summarizes descriptions from the literature of the effects upon
vegetation associated with the pollutants of concern with the proposed power plant proj-

ect.
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S0,

Natural (ambient) background concentrations of SO, range between 0.28 and 2.8 ugf'm3
of SO» on a mean annual basis (Prinz and Brandt, 1985). The most common source of
atmospheric SO, is the combustion of fossil fuels (Mudd and Kozlowski, 1975). Gaseous
SO, primarily affects vegetation by diffusion through the stomata (Varshney and Garg,
1979). Small amounts of SO, may also be absorbed through the protective cuticle. Ad-
verse effects upon plants from SO, are primarily due to impacts to photosynthetic proc-
esses. SO, can react with chlorophyll by causing bleaching or by phaeophytinization.
This latter process constitutes a photosynthetic deactivation of the chlorophyll molecule.
Acute damage due to SO, appears as marginal or intercoastal areas of dead tissue, which
at first cause leaves to appear water soaked (Barrett and Benedict, 1970). Chronic injuries
are less apparent; the leaves remain turgid and continue to function at a reduced level. In
more severe cases of chronic SO; exposure, there is some bleaching of the chlorophyll
which appears as a mild chlorosis or yellowing of the leaf and/or a silvering or bronzing
of the undersurface. Species which are categorized as sensitive to SO, emissions are
those which show damage to at least 5 percent of the leaf area upon being exposed to 131

to 1,310 pg/m* SO, for a period of 8 hours (Jones et al., 1974).

Researchers have conducted numerous studies to determine the effects of SO; exposure to
a wide variety of selected plant species. A review of the literature demonstrates that the
most sensitive vascular plants (e.g., white ash, sumacs, yellow poplar, goldenrods, leg-
umes, blackberry, southern pine, red oak, ragweeds) exhibit visible injury to short-term
(3 hours) exposure to SO» concentrations ranging from 790 to 1,570 pg/m’ (ibid.). Carib-
bean pine {Pinus caribaea) seedlings similar in ecology and appearance to slash pine
(Pinus elliotti) exhibited up to 5 percent needle necrosis when exposed to 1,310 ug/m’
SO, for 4 hours (Umbach and Davis, 1988). Citrus is reported as being more tolerant to
SO, exposures, with visible injury appearing when SO» concentrations exceed 1,572 to
2,096 ug/m3 for a 3-hour period (EPA, 1976). Native plant species common to the region
are either tolerant (red maple, live oak, cypress, slash pine) or sensitive (bracken fern) to
SO exposures (Woltz and Howe, 1981; U.S. Department of Agricuiture, 1972; EPA,
1976; Loomis and Padgett, 1973). Complicating generalizations regarding SO; injury is
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the observation that the genetic variability of native annual plants can result in the selec-

tion of SO,-resistant strains in as little as 25 years (Westman et al., 1985).

Because of relative low chlorophyll content and the absence of a protective covering of
the cuticle common in the leaves of higher plants, nonvascular plants such as lichens and
bryophytes are relatively more sensitive to SO: injury. This injury has been documented
on those primitive plants at levels as low as 88 pg/m® (U.S. Department of Health, Edu-
cation, and Welfare, 1971). Hart et al. (1976) showed that Ramalina spp., a lichen genus
exhibited a reduction of carbon dioxide uptake and biomass gain at SO, exposures of
400 pg/m’ for 6 weeks. Tolerant lichens can resist SO» concentrations in the range of 79

to 157 pug/m’; higher concentrations are deleterious to most nonvascular flora (LeBlanc

and Rao, 1975).

The maximum total 3-hour average SO; concentrations for the MEC is projected to be
0.94 pg/m*. The maximum total predicted 24-hour average SO, concentration is
0.17 |J.g/m3. Annually, the concentration is predicted to be 0.012 p.g/m3. All of these es-

timates are lower than doses known to cause vegetative injury.

H,S04 Mist

Acidic precipitation or acid rain is coupled to the emissions of the pollutant SO; mainly
formed during the burning of fossil fuels. This compound is oxidized in the atmosphere
and dissolves in rain forming H,SO4 mist which falls as acidic precipitation (Ravera,
1989). Concentration data are not available, but HoSO4 mist has yielded necrotic spotting

on the upper surfaces of leaves. (Middleton et al., 1950).

Since the concentration of H,SOy4 mist from the proposed MEC facility is directly de-
pendent upon the availability of SO, and SO, concentrations are predicted to be well be-
low levels which have been documented as negatively affecting vegetation, no impacts
from H,SO,4 mist are expected. During the last decade, much attention has been focused
on acid rain. Acidic deposition is an ecosystem-level problem that affects vegetation be-
cause of some alterations of soil conditions such as increased leaching of essential base

cations or elevated concentration of aluminum in the soil water (Goldstein et al., 1985).
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Although effects of acid rain in eastern North America have been well publicized (de-
cline of confer forests in the Appalachians), documented detrimental effects of acid rain

on Florida vegetation is lacking (Gholz, 1985, Charles, 1991).

NO,

During combustion, atmospheric nitrogen is oxidized to NO and small amounts of NO,
(Taylor er al., 1975). The NO is photochemically oxidized to NO,, which, in turn is sub-
sequently consumed in the production of ozone and peroxyacetyl nitrate (PAN). The
ozone and PAN products have deleterious effects upon vegetation as air pollutants; im-
pacts to vegetation from NO; only occur where spillage releases high concentrations
during short time periods (Taylor and MacLean, 1970). Spills of this sort will cause ne-
crotic lesions in leaf tissue and excessive defoliation (MacLean er al., 1968). Short-term
(acute) exposures of NO, of less than 1,880 ]J.g/m" for 1 hour have not caused adverse
effects (Taylor er al., 1975). The maximum annual average NO, concentrations for the

MEC is 0.042 pg/m?’. This is well below that reported to cause injury to vegetation.

Svnergism (§0,-NQO,)

Combinations of air pollutants, where individual components are present in concentra-
tions below their respective thresholds for vegetation injury, may still affect vegetation. If
the effects appear to be directly proportional to the sum of the component’s concentra-
tions, the effect is termed additive. If effects are in excess of those expected from the

summation of the component’s concentrations, the effects are termed synergistic.

Recalling that NO, emissions are implicated in vegetation impacts based upon conversion
to phytotoxic ozone and PANSs, the appropriate synergistic reactions involve SO;-ozone
and SO»-PAN. Typically, injury thresholds for susceptible plants approximate the injury
thresholds as reported for SO, previously (Reinert ef al., 1975).

(80
CO is not considered harmful to plants and is not known to be effectively taken up by
plants (Bennett and Hill, 1975). Microorganisms within the soil appear to be a major sink

for CO. No impacts to vegetation from CO are expected.
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9.2.3 IMPACTS ON WILDLIFE

Air pollution impacts to wildlife have been reported in the literature although many of the
incidents involve acute exposures to pollutants usually caused by unusual or highly con-
centrated releases or unique weather conditions. Generally, there are three ways pollut-
ants may affect wildlife: through inhalation, through exposure with skin, and through in-
gestion (Newman, 1980). Ingestion is the most common means and can occur through
eating or drinking of high concentrations of pollutants. Bioaccumulation is the process of
animals collecting and accumulating pollutant levels in their bodies over time. Other

animals that prey on these animals would then be ingesting concentrated pollutant levels.

Based on a review of the limited literature on air pollutant effects on wildlife, it is un-
likely that the levels of pollutants produced by the MEC will cause injury or death to
wildlife. Concentrations of pollutants will be low, emissions will be dispersed over a
large area, and mobility of wildlife will minimize their exposure to any unusual concen-

trations caused by equipment malfunction or unique weather patterns.

The acid rain effects on wildlife in Florida are primarily those related to aquatic animals.
Acidified water may prevent fish egg hatching, damage larvae, and lower immunity fac-
tors in adult fish (Barker, 1983). Acid rain can also result in release of metals (especially
aluminum) from lake sediments; this can cause a biochemical deterioration of fish gills
leading to death by suffocation. However, the sensitivity of Florida lakes to acid rain is in
question (ibid.). Florida lakes have a wide natural range of pH (from 4 to 8.8 pH units).
Most well-buffered lakes are in central and south Florida and rainfall is in the pH range
of 4.8 to 5.1 (ibid.). According to Barker (1983) and Charles (1991), no evidence is cur-
rently available to clearly show that degradation of aquatic systems have occurred as a
direct result of acid precipitation in Florida. The projected air emissions from the MEC
which contribute to formation of atmospheric acids are not predicted to significantly in-

crease acid precipitation and are predicted to have no impact on wildlife.

In conclusion, it is unlikely that the projected air emission levels from the proposed MEC

will have any measurable direct or indirect effects on wildlife using the site or vicinity.
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Visibility Impairment Potential

No visibility impairment at the local level is expected due to the types and guantities of
emissions projected for the MEC. Opacity of the MEC CC CTG/HRSG unit and SC CTG
exhausts will be 10 percent or less, excluding water. Emissions of primary particulates
and sulfur oxides from the MEC CC CTG/HRSG and SC CTGs will be low due to the
exclusive use of pipeline quality natural gas. The MEC will comply with all applicable

FDEP requirements pertaining to visible emissions.
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10.0 CLASS 1IMPACTS

10.1 INTRODUCTION

The required Class I area impact assessments were conducted using the CALPUFF dis-

persion model in accordance with the recommendations contained in the Inreragency
Workgroup on Air Quality Modeling (IWAQM)} Phase 2 Summary Report and Recom-
mendations for Modeling Long Range Transport Impacts. The CALPUFF model was
employed in a refined mode using one year (1990) of meteorology developed using the
CALMET pre-processor program and specific receptors recommended by FDEP for the
Chassahowitzka National Wildlife Refuge (NWR). The CALPUFF suite of programs,
including the CALPOST post-processing program, was employed to develop estimates of
MEC impacts on the Chassahowitzka NWR for PSD increments, regional haze, and

deposition.

10.2 SUMMARY
The CALMET/CALPUFF/CALPOST modeling assessment resulted in the following

conclusions:

¢ Maximum SOz, NO,, and PM,y impacts at the Chassahowitzka NWR are
projected to be well below the EPA Class I area significant levels for all pol-
lutants and averaging periods. The critical averaging time and pollutant was
determined to be the 24-hour average PM)o impact. Maximum 24-hour aver-
age PM,y impact on the Chassahowitzka NWR is projected to be 0.026 },Lg,/m3 :
or only 8.6 percent of the EPA PSD Class I significant impact level. The EPA

PSD Class I significant impact levels were previously provided in Section 4.0,

Table 4-3.

e Maximum change in light extinction coefficient (ex) at the Chassahowitzka
NWR is projected to be 0.41 percent or a 0.041 change in deciview (dv).
These visibility impacts are below the National Park Service (NPS) signifi-
cance levels of a 5 percent change in ey and 0.5 change in dv.

e Maximum total (wet and dry) sulfur and nitrogen deposition rates are pro-
jected to be 0.00075 and 0.00116 kilograms per hectare per year (kg/ha/yr),

respectively. These deposition impacts are only 1.5 and 2.3 percent of the
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NPS significance level of 0.05 kg/ha/yr for sulfur and nitrogen deposition, re-

spectively.

10.3 MODEL SELECTION AND USE
The nearest Class I area to the proposed MEC is the Chassahowitzka NWR, located ap-

proximately 110 km north of the project site. Steady-state dispersion models do not con-
sider temporal or spatial variations in plume transport direction nor do they limit the
downwind transport of a pollutant as a function of wind speed and travel time. Due to
these limitations, conventional steady-state dispersion models, such as the Industrial
Source Complex (ISC) models, are not considered suitable for predicting air quality im-

pacts at receptors located more than 50 km from an emission source.

Because of the need to assess air quality impacts at PSD Class 1 areas, which are typically
located at distances greater than 50 km from the emission sources of interest, the EPA
and Federal Land Managers (FLMs) have initiated efforts to develop dispersion models
appropriate for the assessment of long-range transport of air pollutants. The Interagency
Workgroup for Air Quality Modeling (TWAQM) was formed to coordinate the model de-
velopment efforts of the EPA and FLMs,

The IWAQM work plan indicates that a phased approach would be taken with respect to
the implementation of recommendations for long-range transport modeling. In Phase 1,
the IWAQM would review current EPA modeling guidance and issue an interim model-
ing approach applicable to projects undergoing permit review. For Phase 2, a review
would be made of other available long-range transport models and recommendations de-

veloped for the most appropriate modeling techniques.

The Phase 1 recommendation, issued in April 1993, is to use the Lagrangian puff model,

MESOPUFF 11, for long-range transport air quality assessments.

The Phase 2 recommendations, issued in December 1998, are contained in the Inter-
agency Workgroup on Air Quality Modeling (IWAQM) Phase 2 Summary Report and
Recommendations for Modeling Long Range Transport Impacts. The Phase 2 IWAQM
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recommendation is to apply the CALPUFF Modeling System to assess air quality impacts
at distances greater than 50 km from an emission source. The CALPUFF Modeling Sys-
tem consists of three main components: (a) CALMET, (b) CALPUFF, and (c} CAL-

POST. Each of these components is described in the following sections.

104 CALMET

CALMET is a meteorological model that develops hourly wind and temperature fields on
a three-dimensional gridded modeling domain. The meteorological file produced by
CALMET for use by CALPUFF also includes two-dimensional parameters such as mix-

ing height, surface characteristics, and dispersion properties.

CALMET requires a number of input data files to develop the gridded three- and two-
dimensional meteorological file utilized by CALPUFF. The specific meteorological data,
and example file names, provided as input to the CALLMET program include:

* Penn State/NCAR Mesoscale Model gridded, prognostic wind field data (ter-
rain elevation, land use code, sea level pressure, rainfall amount, snow cover
indicator, pressure, temperature/dew point, wind direction, and wind speed)
[MM4.DAT].

e Surface station weather data (windspeed, wind direction, ceiling height,
opaque sky cover, air temperature, relative humidity, station pressure, and
precipitation type code) [SURF.DAT].

e Upper air sounding (mixing height) data (pressure, height above sea level,
temperature, wind direction, and wind speed at each sounding) [UP1.DAT],

» Surface station precipitation data (precipitation rates) [PRECIP.DAT].

o Overwater data (air-sea surface temperature difference, air temperature, rela-
tive humidity, overwater mixing height, wind speed, and wind direction)
[SEA1.DAT].

¢ Geophysical data (land use type, terrain elevation, surface parameters includ-
ing surface roughness, length, albedo, Bowen ratio, soil heat flux, and vegeta-

tion leaf area index, and anthropogenic heat flux) [GEO.DAT].
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The above CALMET input files for calendar year 1990, with the exception of precipita-
tion data, were obtained from the FDEP for use in assessing air quality impacts at the
Chassahowitzka NWR. Further details regarding the specific surface and upper air sta-
tions used in the CALMET program are provided in Section 10.8, Meteorological Data.

The various CALMET program options are implemented by means of a control file.
CALMET options selected for the MEC Chassahowitzka NWR impact assessments con-
form to the recommendations contained in the IWQAM Phase 2 report. The product of
the CALMET program is a large (approximately one gigabyte) unformatted file that is
provided as input to the CALPUFF program. CALMET Version 5.2, Level 000602A was
used in the MEC Chassahowitzka NWR air quality impact assessments.

10.5 CALPUFF

CALPUFF is a transport and puff mode! that advects “puffs” of material from an emis-
sion source. These “puffs” undergo various dispersion and transformation simulation
processes as they are advected from an emission source to a receptor of interest. The
simulation processes include wet and dry deposition and chemical transformation. CAL-
PUFF typically uses the gridded meteorological data created by the CALMET program.
CALPUFF, when used in a screening mode, can also utilize non-gridded meteorological
data similar to that used by a steady-state Gaussian model such as the ISC dispersion
model. The distribution of puffs by CALPUFF explicitly incorporates the temporal and
spatial variations in the meteorological fields thereby overcoming one of the main short-

comings of steady-state dispersion models,

There are a number of optional CALPUFF input files that were not used for the Chassa-
howitzka NWR impact assessments. These include time-varying emission rates, hourly
ambient ozone data, user-specified deposition velocities and chemical transformation

conversion rates, complex terrain receptor and hill geometry data, and coastal boundary
data.

CALPUFF generates output files consisting of hourly concentrations, deposition fluxes,

and data required for visibility assessments for each receptor. These CALPUFF output
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files are subsequently processed by the CALPOST program to provide impact summaries

for the pollutants and averaging periods of interest.

The various CALPUFF program options are implemented by means of a control file.
CALPUFF options selected for the Chassahowitzka NWR impact assessments conform to
the recommendations contained in the IWQAM Phase 2 report. Options selected include
modeling of six species (SO2, SO4, NO,, HNO3, NO;3, and PM)q), chemical transforma-
tion using the MESOPUFF II scheme, wet removal, and a 25 by 28 meteorological and
computational grid with a 10-km grid spacing. The meteorological and computational
grid includes the MEC emission sources and the Chassahowitzka NWR receptors. The
current version of CALPUFF (Version 5.4, Level 0006021) was used in the Chassahow-

itzka NWR air quality impact assessments.

10.6 CALPOST

CALPOST is a post-processing program used to process the concentration, deposition,
and visibility files generated by CALPUFF. The CALPOST program was formulated to
average and report pollutant concentrations or wet/dry deposition fluxes using the hourly
data contained in the CALPUFF output files. CALPOST can produce summary tables of
pollutant concentrations and depositions for each receptor for various averaging times
and can develop ranked lists of these impacts. For visibility-related modeling {(e.g., re-
gional haze), CALPOST uses the CALPUFF generated pollutant concentrations to cal-

culate extinction coefficients and other related indicators of visibility.

For visibility assessments, background conditions were estimated using 1994-1998 sea-
sonal, clear-day, speciated particulate matter (aerosol) profile data collected at the Chas-
sahowitzka NWR Interagency Monitoring of Protected Visual Environments (IM-
PROVE) monitoring site. The IMPROVE data for the visibility assessments, which was
obtained from the NPS” Web site, is conservative in that the cleanest 10% visibility data
was used. The TWQAM Phase 2 report recommends use of the cleanest 20% background
visibility data as representing clear-day conditions. However, the 20% profile data is not
available at the NPS Web site. The Chassahowitzka NWR IMPROVE monitoring site

seasonal aerosol data is summarized on Table 10-1. CALPOST was then used to compute
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Table 10-1. Chassahowitzka NWR IMPROVE Data 1994 to 1998 10" Percentile

Concentrations (ug/m3)

Species Winter Spring Summer  Autumn
Sulfate (as ammonium sulfate), (NH4),S0, 2.10 270 1.80 1.90
Nitrate (as ammonium nitrate), NH,NO; 0.31 0.27 0.21 0.19
Organic Carbon, OC 1.30 1.40 1.20 1.30
Soil 0.10 0.26 0.24 0.15
Elemental Carbon, EC 0.28 0.35 0.14 0.26
PMq 10.00 13.00 12.00 12.00
PM,; 5.10 6.70 5.40 5.10
Coarse Particulate Mass, PMC* 4.90 6.30 6.60 6.90

*Estimated as the difference between PM;p and PM- 5.

Sources: NPS, 2000.
ECT, 2001
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background extinction coefficients using the available aerosol data and the INWQAM rec-

ommended extinction efficiency for each species.

Similar to the CALPUFF program, the various CALPOST program options are imple-
mented by means of a control file. CALPOST options selected for the Chassahowitzka
NWR impact assessments conform to the recommendations contained in the IWQAM
Phase 2 report. Background light extinction Method 2 was selected to develop visibility
impacts; this method uses monthly data for speciated particulate concentrations and
hourly relative humidity data. The current version of CALPOST (Version 5.2, Level

991104B) was used in the Chassahowitzka NWR air quality impact assessments.

10.7 RECEPTOR GRID
Consistent with prior FDEP modeling guidance, the CALPUFF receptor grid consisted of

13 discrete receptors that define the boundary of the Chassahowitzka NWR. Specific

modeled receptors are as follows:

X UT™M Y UTM Ground
Receptor Coordinate  Coordinate Elevation

No. (km) (km) (m)

1 340.3000 3,165.7000 0.000
2 340.3000 3,167.7000 0.000
3 340.3000 3,169.8000 0.000
4 340.7000 3,171.9000 0.000
5 342.0000 3,174.0000 0.000
6 343.0000 3,176.2000 0.000
7 343.7000 3,178.3000 0.000
8 342.4000 3,180.6000 0.000
9 341.1000 3,183.4000 0.000
10 339.0000 3,183.4000 0.000
11 336.5000 3,183.4000 0.000
12 334.0000 3,183.4000 0.000
13 331.5000 3,183.4000 0.000

Terrain elevations at the coastal Chassahowitzka NWR are well below the MEC CTG

stack heights. Accordingly, assignment of receptor terrain elevations was not conducted.
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10.8 METEOROLOGICAL DATA
Meteorological data for calendar year 1990 provided as input to the CALMET program

consisted of six surface stations, three upper air (mixing height) stations, and 19 precipi-
tation stations. The location {(city and county), station identification number, UTM coor-
dinates, and relative Jocations of the meteorological stations to the Chassahowitzka NWR
and HCGF are provided in Table 10-2. The location of each meteorological station is

shown on Figure 10-1.

With the exception of the precipitation data, all meteorological data files were provided
by the FDEP. Precipitation data for 1990, in TD3240 format, for the 19 stations shown on
Table 10-2 were obtained from the National Climatic Data Center (NCDC). The NCDC
data was processed using the PXTRACT program included with the CALPUFF Modeling
System. PXTRACT is a meteorological preprocessor program which extracts data for
stations and time periods from a fixed length, formatted precipitation data file in NCDC
TD-3240 format. PXTRACT allows data for a particular model run to be extracted from a
larger data file and creates a set of station files that are used as input files to the second-

stage precipitation preprocessor program, PMERGE.

The PEMERGE program, which is also included with the CALPUFF Modeling System,
was then used to read, process, and reformat the precipitation files created by the
PXTRACT program. The output of the PMERGE program is a file (PRECIP.DAT) that
is used as input to the CALMET program.

10.9 MODELED EMISSION SOURCES

Modeled emission sources consisted of the one combined-cycle CTG/HRSG unit, two

simple-cycle CTGs, and fresh water cooling tower proposed for the MEC. For both the
CC CTG/HRSG unit and the SC CTGs, emission rates and stack parameters used in the
CALPUFF model reflect Case 9 operating conditions; i.e., 100% load and 35 °F ambient
temperature. These operating conditions were selected because they result in the highest
emission rates. Specific MEC emission source characteristics used in the CALPUFF

modeling assessments are summarized in Table 10-3.
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Table 10-2. EPMEC Manatee Energy Center
CALMET Meteorological Stations

Location Relative to Location Relative to
Station UTM Coordinates Chassahowitzka NWR MEC
City County No. X Y Distance Direction' Distance Direction’
(km) (km} (km} (0) (km) (0}
A. Surface Stations (6)
Daytona Volusia 12834 495.1 3,228.1 166.4 71 2245 41
Ft. Myers Lee 12835 413.7 2,940.4 246.2 162 1338 151
Gainesville Alachua 12816 37114 3,284.1 116.6 20 2283 7
Orlando Orange 12815 469.0 3,146.9 1343 102 149.6 53
Tampa Hillsborough 12834 3492 3,094.2 81.2 172 36.7 0
Vero Beach Indian River 12843 557.5 31,0584 248.7 118 208.4 90
B. Upper Air Stations (3)
Apalachicola Franklin 12832 110.0 3,296.0 2580 298 3317 315
Tampa Hillsborough 12842 349.2 3,094.2 81.2 172 36.7 0
West Paltn Beach Palm Beach 12844 5879 29514 3353 132 261.4 114
C. Precipitation Stations (19)
Brooksville Hemando 81048 358.0 3,149.6 323 141 92,5 6
Cross City Dixie 82008 2903 3,281.8 117.2 136 231.8 345
Daytona Volusia 82158 4942 32274 165.3 71 1234 40
Deland Volusia 82229 470.8 3,209.7 137.7 75 194.8 9
Dowling Park Lafayette 82391 283.5 3,348.4 182.1 343 298.2 347
Ft. Myers Lee 83186 413.7 2,940.4 246.2 162 133.8 151
. Gainesville Alachua 83322 3554 3,284 1111 9 226.8 2
Inglis Levy 84273 3426 32107 375 g 154.3 358
Lakeland Polk 84797 409.9 3,099.2 104.4 136 73.7 56
Lisbon Lake 85076 423.6 3,1933 88.0 78 1549 29
Lynne Marion 85237 409.3 3,230.3 %0.8 52 183.0 19
Orlando Orange 86628 469.0 3,146.9 1343 102 149.6 53
Parrish Manatee “B6880 3670 3,054.4 1237 166 18.2 100
Saint Leo Pasco 87851 376.5 3,135.1 55.4 135 B23 19
St. Petersburg Pinellas 87886 3396 3,072.0 102.5 179 17.3 327
Tampa Hillsborough 88788 3492 3,094.2 81.2 172 36.7 0
Venice Sarasota 83176 3576 1,998.2 177.5 174 599 172
Venus Highlands 89184 467.3 3,001.3 2164 143 130.9 115
Yero Beach Indian River 80219 5543 3,056.5 246.7 119 205.2 90

! Vector direction from meteorological station to Chassahowitzka NWR.

% Vector direction from metecrological station 1o MEC.

Sources: FDEP, 2000,
ECT, 2001.
NCDC, 2000.
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. Table 10-3. MEC CALPUFF Emission Source Data

A. CC CTG/HRSG Case 9 Operating Conditions (i.e., 100-percent load, 35°F)

Parameter Units Value
Stack height ft 135
Stack diameter ft 19.0
Stack velocity ft/sec 61.1
Stack temperature °F 187
SO, emissions Ib/hr 7.7
NO, emissions Ib/hr 23.8
PM o emissions Ib/hr 20.0

B. SC CTGs Case 9 Operating Conditions (i.e., 100-percent load, 35°F)

Parameter Units Value
(Per CTG)

Stack height ft 135
Stack diameter ft 19.0
Stack velocity ft/sec 146.5

Stack temperature °F 1,092
SO, emissions Ib/hr 77
NO, emissions Ib/hr 61.0
PM,; emissions Ib/hr 18.3

Source: ECT, 2001.
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10.10 MODEL RESULTS
Refined CALPUFF/CALPOST modeling results for Class I PSD increments, visibility,

and deposition impacts at the Chassahowitzka NWR are discussed in the following sec-

tions.

10.10.1 PSD CLASS I INCREMENTS

Maximum annual NO,, SO,, and PM,y impacts are summarized on Table 10-4. Maxi-
mum 3- and 24-hour SO, impacts are summarized on Table 10-5. Maximum 24-hour
PM,; impacts are summarized on Table 10-6. These tables provide the highest impact for
each pollutant and averaging period, the location of the highest impact, and the time of

occurrence for short-term (3- and 24-hour average) impacts.

The critical pollutant and averaging period was determined to be the 24-hour average
PM,p impact. Maximum MEC 24-hour average PM,o impact at the Chassahowitzka
NWR is projected to be 0.026 ug/m3 or only 8.6 percent of the EPA PSD Class 1 signifi-

cant impact level listed in Table 10-6.

The CALPUFF/CALPOST results demonstrate that maximum MEC impacts at the Chas-
sahowitzka NWR will be less than the EPA Class 1 PSD significant impact levels for all

pollutants and averaging periods.

10.10.2 REGIONAL HAZE

Maximum 24-hour regional haze impacts are summarized on Table 10-7. This table pro-
vides the emission source beta extinction coefficient, Pey, for each species (SO4, NOs,
and PMC) as well as the total emission source Pex, background ¢y based on the Chassa-
howitzka NWR IMPROVE speciated aerosol data, background visual range in units of
km and dv, and the highest changes in Pex and dv as calculated by the CALPOST pro-

gram.

The maximum change in B is projected to be 0.41 percent, or only 8.2 percent of the

NPS significant impact level listed in Table 10-7.
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Table 10-4. CALPUFF Model Results - Annual Average Impacts
. EPMEC Manatee Energy Center
Chassahowitzka NWR, 1990 Meteorology

Maximum Annual Impacts NO, S, PMy,

Modeled Impact (pg/m) 0.00093 0.00052 0.00159
PSD Class I Significant Impact (ug/m’) 0.1 0.1 0.2
Exceed PSD Class I Significant Impact (Y/N) N N N

Percent of PSD Significant Impact (%) 0.9 0.5 0.8
Receptor UTM Easting (km) : 3403 3403 3403
Receptor UTM Northing (km) 3,165.7 3,165.7 3,165.7
Distance From §C-1 (km) 109 109 109
Direction From SC-1 (Vector °) 355 355 355

Source: ECT, 2001
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. Table 10-5. CALPUFF Model Results, 3-Hour Average Impacts
EPMEC Manatee Energy Center
Chassahowitzka NWR, 1990 Meteorology

Maximum 3-Hour Impacts NO, SO, PM,,

Modeled Impact (pg/m’) 0.133 0.025 0.066
PSD Class I Significant Impact (ug/m’) N/A 1.0 N/A
Exceed PSD Significant Impact (Y/N) N/A N N/A
Percent of PSD Signif