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1.0 INTRODUCTION

The purpose of this document is to provide the regulatory forms and technical information
required to secure approval under Florida environmental regulations for a new electric power

generation facility.

CPV Gulfcoast, Ltd. is proposing to construct a combined-cycle power generation facility
capable of generating a net electrical output of 250 megawatts. The CPV Gulfcoast, Ltd. power
generation facility will be located in Manatee County. CPV Gulfcoast, Ltd. identified a tract of
land approximately 160 acres in size located near Piney Point in Manatee County, Florida
(Figure 1-1) for the development of a power plant facility. The project is bounded on the west
side by U.S. Route 41, by Buckeye Road to the north, Bud Rhoden Road to the east, and
Chapman Road to the south. '

CPV Gulfcoast, Ltd. will install a single, efficient gas turbine with heat recovery steam generator
(HRSG). The gas turbine will provide approximately 170 MW of electrical power. The HRSG
recovers otherwise lost heat from the gas turbine exhaust and provides steam energy to drive the

steamn turbines to provide approximately 74.9 MW of electric energy.

The new power generation equipment will be designed to meet federal Best Available Control
Technology (BACT) standards, as appropriate for emissions control. The combustion turbine

and HRSG will be built on a 10-acre portion of the Manatee County property. The new power
generation facility includes a 150-foot stack. The steam turbine will be enclosed in a building,

approximately 100 feet in height.

Section 2.0 provides a detailed description of the proposed facility. Section 3.0 describes the
applicability of specific regulatory requirements to the CPV Gulfcoast project. Section 4.0
documents the air quality modeling study conducted to demonstrate compliance with ambient air
quality standards and increments. Section 5.0 presents the air contaminant emissions control

technology assessment. The application forms are contained in Appendix A. Other appendices



. provide drawings, technical specifications, and data supporting the studies conducted to

demonstrate compliance with applicable regulatory requirements.
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2.0 PROJECT DESCRIPTION

CPV Gulfcoast, Ltd. proposes to construct a generation facility in Manatee County using state-
of-the-art combined-cycle power generation technology and air pollution control systems. The
major components of the Project include a new combustion turbine generator, a heat recovery
steam generator (HRSG), and state-of-the-art air pollution controls. Natural gas will be used as
the primary source of fuel. To enhance overall reliability, the system will also be capable of
burning very low sulfur content distillate as backup fuel for up to an equivalent of 30 days at full

load each year.

2.1 Site Description

The CPV Gulfcoast power generation facility will be located in Manatee County, Florida. CPV
Gulfcoast, Ltd. identified a tract of land approximately 120 acres in size located near Piney Point
for the development of a power plant facility. The project is bounded on the west side
undeveloped land, by Buckeye Road to the north, Bud Rhoden Road to the east, and Chapman

Road to the south. Figure 2-1 shows the site location.

2.2 Equipment Description

To maximize efficiency and energy conservation, the Project facilities will include both gas and
steam cycles. In the gas cycle, the new combustion turbine will fire natural gas as its primary
fuel to produce approximately 170 megawatts (MW). The steam cycle will consist of a new
HRSG and steam turbine generator. This cycle provides exceptional efficiency by employing the
HRSG to recover otherwise lost heat from the gas turbine exhaust and using it to create steam
and drive the steam turbine generator to produce an additional 74.9 MW. The steam that
exhausts the steam turbine generator is cooled and condensed for re-use in the steam cycle. The

combined-cycle technology achieves an operational efficiency on a unit of energy output per unit

~ of energy input basis greater than operational efficiency for older plants.

A description of each major Project component is provided below.
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2.2.1 Combustion Turbine Generator
The Project will use an advanced natural gas and distillate fired combustion turbine generator.
The combustion turbine generator to be supplied by General Electric will be equipped with their

two-stage, lean pre-mix dry low-nitrogen oxide (NOx) combustor.

The nominal 170 MW turbine generator is General Electric’s 7241 FA. Basic elements include a
compressor, a dry low NOx combustor, a power turbine, and a generator. Within the combustor,
injected fuel (in this case, natural gas or distillate oil) mixes with compressed air from the
compressor and burns, producing hot exhaust that drives the shaft-mounted turbine blades.

Some of the rotational energy of the shaft compresses the incoming combustion air. The greater

portion of the shaft’s rotational energy drives the generator to produce the nominal 170 MW.

The power produced by the combustion turbine generator decreases as the ambient temperature
rises. This is because the density of the air decreases with increasing temperature. Because the
turbine section produces power based on mass flow, increases in ambient air temperature
resulting in a decrease in ambient air density reduce the mass flow rate available for power
generation by the turbine. In the proposed unit, power augmentation would be employed to

minimize the effect of decreasing output with increasing temperature.

During warmer ambient temperatures, the combustion turbine is power augmented to make
additional electrical output that is lost due to the increasing temperatures. Power augmentation
involves using steam generated in the HRSG. The steam is injected into the turbine section of
the combustion turbine generator. The injected steam increases the density of the air entering the
turbine, thereby increasing power output. Power augmentation can only be used, however, when

the ambient air temperature is above 59°F.

2.2.2 Heat Recovery Steam Generator
Exhaust gases leaving the combustion turbine retain considerable recoverable heat energy. The

HRSG transfers the heat from this high temperature exhaust gas (about 1,100°F) to water in



order to generate useful steam for additional generating capacity. The temperature of the exhaust

gas leaving the HRSG is approximately 190°F when firing natural gas.

The major sections of the HRSG include a superheater, an evaporator, and an economizer. Other
HRSG components include a Selective Catalytic Reduction (SCR) NOx control system (with

associated ammonium hydroxide injection and control systems) and an exhaust stack.

2.2.3 Emission Control Equipment

The exhaust flow from the combustion turbine will pass through the SCR system before venting
through one, 150-foot stack. This stack height has been designed to provide sufficient emission
dispersion while minimizing the potential for aerodynamic downwash of stack emissions, and
limiting the effect upon visual aesthetics. The SCR control system will be capable of reducing
NOx emissions to 3.5 ppmvd @15% O, when firing natural gas and 10 ppmvd @15% O, when

firing distillate.

2.2.4 Cooling Tower
Wet cooling towers are employed to cool and condense steam in electric generation facilities.
The cooling tower reduces the temperature of cooling water by air-water contact. The facility

will include a five-cell mechanical draft cooling tower.

Water flows down through each cooling tower cell while air flows upward. Some of the cooling water
evaporates and exits with the air as water vapor. The surface area of the water is increased as it flows or
trickles through the fill section, which optimizes the heat transfer capability prior to it being collected in a
basin at the bottom of the tower. Counter-currently, air, induced through the tower by fans, passes
upward through the fill section, where heat transfers from the water and a small fraction of the water
evaporates, thus cooling the remaining water. The cooled water, which is collected in the basin, is then
recirculated back to the condenser. All of this occurs in a continuous fashion. A small percentage of the
water is trapped in the air as small droplets. These remaining water droplets are referred to as cooling
tower drift. Most of the water trapped in the air is removed using high-efficiency drift eliminators.

However, some droplets remain and are released with the plume exiting the tower.



The water that is lost through the tower to the atmosphere must be replaced. In addition, as water is
evaporated from the system, the dissolved solids concentration of the water remaining in circulation
increases. To prevent dissolved solids from reaching levels where they would collect as scale on the
exposed surfaces of the tower and condenser, some of the basin water is continuously bled off from the
system. This is known as cooling tower blowdown. As with the evaporative losses, this blowdown must
be replaced. The flow required to compensate for evaporative and blowdown losses is known as cooling

tower makeup.

Air quality impacts would be expected with the mechanical draft cooling tower system due to the
dissolved solids contained in the cooling tower drift, even if high efficiency drift eliminators
were employed to limit the quantity of droplets in the plume were employed. The cooling tower
will be designed to achieve a drift rate of 0.0005% of the circulating water flow rate, which
represents the state of the art in drift elimination technology. Some of the solids would be less
than 10 microns in size and would constitute PM-10 emissions. These cooling emissions would

be in addition to emissions associated with the proposed Project stack.

2.2.5 Proposed Fuel Use

The equipment will be designed to generate electricity and steam using natural gas as the
primary fuel source. During periods of natural gas interruption or when market conditions
warrant, very low sulfur (0.05 percent) distillate oil will be used. The annual quantity of
distillate use is limited to the equivalent of the facility operating at 100% load for no more than
30 days. The distillate would be delivered to the site by truck, and stored in an above ground

tank.

2.3 Project Physical Layout and Design
The new equipment associated with the Project will occupy an approximate 10-acre site. Site

plans and facility arrangement drawings are contained in Appendix B.

Steam Turbine Building: This proposed building is designed to conform with all applicable
zoning requirements. The building will house the steam turbine and associated mechanical and

electrical equipment. The proposed building is approximately 100 feet wide by 160 feet long.



The highest portion of the building will be approximately 68 feet. This building will be a steel

frame structure supported on a concrete foundation.

Storage Tanks: A tank will be constructed to store the distillate fuel. Two relatively small above
ground storage tank will also be constructed: a de-mineralized water tank, and an ammonium
hydroxide tank. A concrete containment dike will be built around the ammonium hydroxide

tank.

24 Equipment Operation

The proposed design will be based on a General Electric STAG 107FA utilizing a single
MS7001FA combustion turbine (CTG), a 3 pressure heat recovery steam generator (HRSG) and
a steam turbine generator (STG) designed in conjunction with the HRSG steam conditions. The

steam turbine generator output will be limited to less than 75 MW.

Control of STG output will be monitored and controlled to ensure the 75 MW output limit is not
exceeded. A number of control options have been investigated and the most probable are

described below.

When ambient temperature is at 59 °F or greater, excess steam generated in the HRSG will be
extracted from the HRSG, bypassing the steam turbine, and injected into the CTG. This mode of
operation is referred to as power augmentation. Since there is a limit on the quantity of steam
that may be injected into the CTG, it may be necessary to further reduce steam flow to the STG

to limit output or to reduce steam turbine output by other means

Bypass of a portion of heat exchange surface in the HRSG is an effective method of reducing
steam production by reducing the heat recovered from the combustion turbine flue gas. The
proposed design will make use of a low temperature economizer bypass to limit steam
production by allowing more of the heat generated by the combustion turbine to be discharged to

the atmosphere with the flue gas. This will limit STG output.



In many cases, application of both of these control modes will reduce steam output to the turbine
to the required quantity. If additional reduction in STG output is required, raising the STG
discharge pressure by raising the condenser operating temperature will reduce turbine efficiency,
reducing electrical output. Output of the STG may be tuned to the desired value by turning

cooling tower cells on and off as necessary.

When ambient temperature falls below 59 °F the manufacturer does not recommend injection of
steam into the combustion turbine. If the low temperature economizer bypass combined with an
increase cooling water temperature does not reduce STG output sufficiently, excess steam may

bypass the steam turbine and be sent directly to the condenser.

Output of the STG will be controlled automatically utilizing the methods described above to

ensure that the electrical power produced from steam does not exceed 74.9 MW.

2.5 Construction Schedule

The development schedule for the Project calls for obtaining all required pre-construction
approvals by the first quarter of 2001. Upon financial closing, groundbreaking for the facility
would be initiated by the Engineering Procurement Construction (“EPC”) contractor.
Construction of the Project would require approximately 22 months and is scheduled to be
completed in the second quarter to third quarter of 2003. Start-up/testing activities would be
ongoing during the later phases of construction. Commercial acceptance of the facility by CPV
Gulfcoast, Ltd. would occur approximately six weeks after completion of the construction

activities.



3.0 APPLICABLE REGULATORY REQUIREMENTS

The CPV Gulfcoast Project (Project) proposed by CPV Gulfcoast, Ltd. must comply with air
pollution control regulations administered by the Florida Department of Environmental
Protection, Division of Air resources Management (DARM). Essential to understanding the
regulatory requirements to which the Project must comply are the impacts of new power

generation equipment on air pollutant emission rates.

The Project includes new combustion turbine, heat recovery steam generator (HRSG), and steam
turbine that will produce approximately 250 megawatts (MW). This combination of equipment

is considered a combined-cycle because it uses a gas cycle and a steam cycle to generate power.

Major pollutants of interest include: sulfur dioxide (SO3), nitrogen oxides (NOg), particulate
matter less than 10 microns (PM,,), carbon monoxide (CO), and volatile organic compounds
(VOC). Other pollutants including lead and regulated non-criteria air contaminants are not of
concern because the new power generation equipment will fire natural gas as the primary fuel
and very low-sulfur distillate (0.05 percent sulfur content) as the back-up fuel. The distillate fuel

firing will be limited to the equivalent of 30-day operation at 100 percent load.

The annual emission rates that determine regulatory applicability are the potential annual

emissions of the new power generation equipment.

Design data for the new power generation equipment specifies air pollutant emissions as a
function of operating load and ambient temperature for both natural gas and distillate firing (see
Appendix C). The annual potential emissions were calculated assuming 335 days of natural gas
firing and 30 days of low sulfur distillate oil firing, and assuming the maximum pollutant
emission rate over the range of operating conditions contained in the equipment design data.

Table 3-1 shows the new power generation equipment’s potential annual emissions.

10



Table 3-1. New Power Generation Equipment Criteria
Pollutant Emissions CPV Gulfcoast

Pollutant Potential Emissions
(Tons/Year)
NOx 125.7
SO, : 75.8
CcO 222.2
PM/PM;o. 101.8
VOC 14.8

1. Source: GE performance data in Appendix C.

2. Annual emission estimates based on combustion turbine operating
8760 hours at maximum hourly emission rate.

3. PM/PM,, value includes combustion turbine (98.3 tons/year) and
cooling tower drift (3.5 tons/year) emissions.

The U.S. Environmental Protection Agency (EPA) regulations establish air quality standards and
air contaminant emission limits to which all new sources must comply. These regulations affect
the design and operation of the new power generation equipment. This section describes the

regulations and their impact on the Project.

3.1 Ambient Air Quality Standards

EPA has developed National Ambient Air Quality Standards (NAAQS) for six pollutants,
referred to as criteria pollutants, for the protection of public health and welfare. The criteria
pollutants are sulfur dioxide (SO;), nitrogen dioxide (NO), carbon monoxide (CO), particulate
matter (PMo), ozone (Os), and lead (Pb). The FLDEP enforces the NAAQS as state air quality
standards. Table 3-2 shows the NAAQS.

Primary standards protect human health with a margin of safety and secondary standards protect
public welfare (e.g., avoid damage to property or vegetation). Different averaging periods are

established for the criteria pollutants based on their potential environmental effects.

Attaining and maintaining compliance with the state and national ambient air quality standards is
the primary goal of all air regulations evolving from the original Clean Air Act and its
subsequent amendments. All areas of the nation have been classified as to their status with
regard to attaining the standards. The site location is classified as “‘unclassified” or “attainment”

for all criteria pollutants.

11



Table 3-2. Ambient Air Quality Limits And Thresholds
PSD Significant
Averaging NAAQS (pg/m’)" Increments | Impact Levels
Pollutant Period |Primary |Secondary | (pg/m’) (pg/m®)
Sulfur Dioxide (SO,) 3-hour NA 1300° 512% 25
24-hour 365° NA 91° 5
Annual 80° NA 208 1
Nitrogen Dioxides Annual 1008 1008 258 1
(NO»)
Carbon Monoxide 1-hour®| 40,000 NA NA 2000
(CO) 8-hour” 10,000 NA NA 500
Particulate (PM;) 24-hour 150° NA 30* 5
Annual 508 NA 178 1
Ozone (O3) 1-hour 235 235° NA NA
8-hour 157¢ 157° NA NA
Lead (Pb) Quarterly 1.58 NA NA NA
a Not to be exceeded more than once per year.
b Not to be exceeded more than once per year on average.
¢ 3-year average of annual 4th highest concentration.
d The pre-existing form is exceedance-based. The revised form is the 99th percentile.
e Spatially averaged over designated monitors.
f The form is the 98™ percentile.
g Never to be exceeded.
h ug/m>, micrograms per cubic meter.

Implementation of the new PM,ocompliance criteria, the PM , s standard, and the 8-hour ozone
standard has been delayed. The delay is due to a recent court decision and the need to develop

additional ambient air quality data and compliance assessment procedures.

3.2 Non-attainment New Source Review
Because Manatee County is currently designated as “unclassified” or “attainment” for all criteria

pollutants, the Project is not subject to non-attainment new source review.
3.3 Prevention of Significant Deterioration (PSD)

The Federal PSD regulations affect areas classified as “unclassified” or “attainment” with respect

to the NAAQS. The Manatee County is classified as such for all criteria pollutants.
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As part of an air quality impact analysis, a facility classified as a new major source or major
modification must demonstrate compliance with the NAAQS, and with the PSD increments
shown in Table 3-2. The PSD regulations require assessments of potential impacts to soils and

vegetation and to growth and visibility in the area surrounding the proposed plant.

Additionally, facilities within 100 kilometers (km) of a Class I (wilderness) area must also
perform an assessment of potential impacts to Class I area(s). The Class I areas closest to the
Project are the Chassahowitzka NWA. This Class | area is located approximately 109 km from
the facility site, and therefore are beyond the distance for which an impact analysis is required

under the PSD Rules.

A new major source in “unclassified” or “attainment” areas that will result in net emissions
increases greater than the significant emissions increase levels presented in Table 3-3 are subject
to PSD review. Other pollutants for which EPA promulgated annual emission thresholds are not
listed because the new equipment will burn natural gas as the primary fuel producing negligible
emissions of these pollutants. The annual emission thresholds shown in Table 3-3 are exceeded
for NOy, SO, CO, and PM/PM,y. Accordingly, the addition of new power generation

equipment is subject to PSD permitting requirements for these air pollutants.

Table 3-3. PSD Significant Emissions Increase Level And CPV Gulfcoast Project, Net
Emission Rates (Pursuant To 40 CEFR 52,21 (B) (23) (I))
Significant Emissions Annual Net Emissions

Pollutant Increase Level (TPY) Increases (TPY)

NOx 40 125.7

SO, 40 75.8

CcO 100 222.2

PM 25 101.8

PM;o 15 - 101.8

VOC _ 40 14.8
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3.4 New Source Performance Standards (NSPS)

The new combustion turbine associated with the Project is subject to the provisions of 40 CFR
Part 60 Subpart GG (New Source Performance Standards for Combustion Turbines). NSPS
Subpart GG affects combustion turbines having maximum firing capacity greater than 10 million
Btu per hour and constructed after October 1977. The emission standards, contained in the

NSPS rule, limit flue gas concentrations of NOx and SO,.

The NOx limit is 75 parts per million (ppm) (based on the turbine heat rate and the fuel bound
nitrogen). The SO, limit is 150 ppm (or 0.8 percent sulfur in fuel). Additionally, the provisions
of this subpart require the installation of a Continuous Emission Monitoring System (CEMS) to
monitor fuel consumption and water to fuel ratio. Subpart GG also requires monitoring of fuel
sulfur and nitrogen content and allows for the development of a custom.schedule to monitor

these parameters.

The new power generation equipment will combust natural gas and 0.05 percent sulfur content
distillate oil. The proposed fuels contain less than 0.8 percent sulfur, complying with the NSPS

requirements for SO,.

The new combustion turbine will generate no more than 9 ppm of NOx prior to the addition of
SCR controls and no more than 3.5 ppmvd@ 15% O; after the SCR controls when firing natural
gas. Backup distillate firing will generate no more than 10 ppmvd@15% O, of NOx. Therefore,
the new combustion turbine will comply with the requirements of NSPS Subpart GG for NOx.

3.5 National Emission Standards for Hazardous Air Pollutants

New stationary combustion turbines are subject to 40 CFR part 63 Subpart B - Requirements for
the Control Technolbgy Determinations for Major Sources in Accordance with Clean Air Act
Sections 112(g) and 112(j). This regulation requires a case-by case determination of the
Maximum Achievable Control Technology (MACT) for major sources which exceed the annual
emission thresholds of 10 tons per year for an individual Hazardous Air Pollutant (HAP) or 25

tons per year for total HAP emissions.
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Because the Project is using clean fuels (natural gas and distillate), HAP emissions do not exceed

the regulatory thresholds. Accordingly, a MACT analysis will not be conducted.

3.6 Acid Rain Programs ‘

Title IV of the 1990 Clean Air Act amendments required EPA to establish a program to reduce
emissions of acid rain-forming pollutants, called the Acid Rain Program. The overall goal of the
Acid Rain Program is to achieve significant environmental benefits through reductions in SO,
and NOx emissions. To achieve this goal, the program employs both traditional and market-

based approaches for controlling air pollution.

Under the Federal program, the EPA allocates existing units SO, allowances. The affected
facilities may use their allowances to cover emissions, or may trade their allowances to other
units under a market-trading program. In addition, subject facilities are required to implement
continuous emissions monitoring system (CEMS) for affected units. The CEMS requirements of
the Acid Rain Program include: an SO, concentration monitor; a NOx concentration monitor; a
volumetric flow monitor; an opacity monitor; a diluent gas (O, or CO,) monitor; and a computer-

based data acquisition and handling system for recording and performing calculations.

Beginning in 2000, the Federal Acid Rain Program’s annual emission limitations become
effective. The new combustion turbine will not be given an annual emissions budget under the
Federal Acid Rain Program. The new combustion turbine will obtain SO, through the market-
trading program. The new power generation equipment incorporates the appropriate CEMS

equipment in its design.

3.7 Operating Permit

The CPV Gulf Coast facility is subject to the Federal Clean Air Act (CAA) Title V operating
permit program. The Florida DARM regulations implementing the CAA Title V program are
contained in Rule 62-213. The operating permit specifies the applicable regulatory requirements
with which the CPV Gulf Coast facility must comply and the methods used to demonstrate

compliance.
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3.8 Risk Management Plan (RMP) _

In the case of a new facility, compliance with the RMP rule requires that the plan be submitted
before the regulated substance is present at the facility above the applicable regulatory threshold.
Because the SCR control technology proposed for the Project will utilize ammonia, a RMP may
be required for the Project. If required, a RMP will be prepared before the presence of ammonia

on-site above the applicable regulatory threshold.

3.9 Florida Air Permit Application
The purpose of the new source permitting process is to ensure that the new source will be in

compliance with all applicable federal and state regulatory requirements.

The Project requires the submittal of an Air Permit Application under the Florida permitting
rules. Based on the regulatory applicability review presented in the previous sections, the plan
application for the new power generation equipment is expected to include the following

analyses:

e Air quality modeling study demonstrating compliance with state and federal ambient air
quality standards and increments; and

e Federal PSD review for SO,, NOx, PM/PM,¢, and CO;

The Application is submitted to DARM for review and approval. The initial step in the agency
review of the application is a completeness determination. Once the application is deemed
complete, DARM conducts its review and issues a proposed permit for public review. A public

hearing may be held and any comments addressed before issuing final approval.
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4.0 ASSESSMENT OF IMPACTS

Due to limitations in the spatial and temporal coverage of air quality measurements, monitoring
data normally are not sufficient to demonstrate the adequacy of emission limits for existing
sources. Also, the impacts of new sources that do not yet exist can only be determined through
modeling. Thus, models have become the primary analytical tools in most air quality

assessments.

The following section describes the evaluation of the Project ambient air quality impacts. The
air quality modeling study was conducted using data, assumptions, and procedures consistent
with Florida DEP modeling guidelines and was based on discussions with Florida DEP modeling

staff to determine specific model input requirements and compliance criteria.

4.1 Emission and Stack Parameters

The new power generation equipment will operate over a range of load conditions typically from
50 to 100 percent. Operation below 50 percent load will only occur briefly during startup or
shutdown. The equipment vendor developed emissions and stack parameters for eleven
combinations of ambient temperature and load conditions for natural gas and distillate oil firing

to represent the range of operating conditions.

Table 4-1 contains the stack parameters for each of the eleven operating conditions for the
proposed power generation equipment. Table 4-2 contains the estimated emission rates for all
eleven of the modeled conditions for the power generation equipment based on vendor data

currently available.
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Table 4-1. Stack Exhaust Parameters CPV Gulfcoast

Project
Stack Height: 150 feet
Stack Diameter: 18.5 feet
Temperature Velocity

Case ID (°F) (feet/second)

Natural Gas

Temperature (°F)/

Percent Load
25/50 166 41
25/75 172 50
25/100 184 65
59/100FE 181 65
59/100 186 62
72/100 187 60
72/100FE 181 63
97/50 175 39
97175 179 46
97/100 188 57
97/100FE 183 59

Low Sulfur

Distillate Oil

Temperature (°F)/

Percent Load
25/50 255 47
25/75 258 59
25/100 285 79
59/100 284 74
72/50 255 46
72/75 265 56
72/100 284 72
97/50 259 44
97/75 270 54
97/100 284 67
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Table 4-2. Power Generation Equipment Projected Criteria Pollutant Emissions CPV Gulfcoast Project

Note: All emissions in pounds per hour.

JAmbient
Temperature
oF) 25 25 25 59 59 72 72 72 72 97 97 97 97
Load
Condition
(percent) 50 75 100 100 100FE 50 75 100 100FE 50 75 100 100FE
Natural Gas
SO, 7 8 10 10 10 9 9 6 7 9 9
NOy 15.2 19.1 241 22.6 22.6 21.8 21.8 13.2 16.7 20.2 20.2
CO 20 25 31 29 29 28 28 18 21 26 26
PM 19 19 20 20 20 20 20 19 19 20 20
Distillate
SO, 63 80 99 94 58 74 92 54 69 84
NOx 49.5 63.8 80 - 75.7 46 58.8 73.6 424 545 67.6
CO 65 58 70 66 73 52 63 83 51 58
PM 46 49 53 52 45 48 51 44 47 50
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If the maximum predicted air quality impact of the new power generation equipment for a
specific pollutant and averaging time is below the significance levels shown in Table 3-2, no

additional modeling is required.

4.2 GEP Stack Height Calculation

The project site is located in a rural setting with no existing nearby buildings that have the
potential to affect plume dispersion from the combustion turbine stack. Two structures,
identified as the HRSG and the Steam Turbine Building have physical dimensions that could
potentially affect plume dispersion. The steam turbine building has a maximum height of 68 feet
above grade. The HRSG height is 75 feet above grade and is connected to the stack. Appendix

B contains site drawing showing structure location and dimensions.

A mechanical draft cooling tower will be constructed at the site consisting of five cells. The
combined dimensions of the contiguous cells is approximately 270 feet long, 48 feet wide, and
49 feet in height. The fan opening at the top of each cell is 42 feet in diameter. The cooling
tower is to be located to the south and east of the Combustion Turbine and Steam Turbine
Building (see Site Plan in Appendix B) with the long axis oriented east-west. As the cooling

towers are sources of PM,o, the GEP analysis included these sources.

The Good Engineering Practice (GEP) stack height analysis was done following the procedures
outlined in Guideline for Determination of Good Engineering Practice Stack Height (Technical
Support Document For the Stack Height Regulations, Revised, EPA-450/4-80-023R, June 1985).

Direction specific building downwash dimensions were determined using the EPA’s BPIP
software for the new combustion turbine stack assuming a height of 150 feet. Each building’s
location and dimensions and the location of the proposed stack were input to calculate the
maximum building downwash height and projected width for each 10-degree sector surrounding

each stack. The ISCST3 model was used to predict air quality impacts. Input files for ISCST3
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included the 36 pairs of effective building height and projected width values for each stack

(including the cooling tower cells) generated by BPIP.

Appendix D-1 includes the output file from the GEP program and a graphic showing the location

of the stacks and buildings.

4.3 Land Use Determination
The ISCST3 model options include using atmospheric dispersion coefficients characteristic of
urban or rural land use. The determination of which set of dispersion coefficients to use is based

on the land use within a three-kilometer radius circle centered on the project site (see Figure 4- .

1).

The project site is located in ‘Piney Point, FL. and is bordered by undeveloped land to the east,
south and west. A mineral processing facility is located to the north (see Figure 4-1). The land
use within three kilometers of the station is predominately rural. Based on the EPA

recommended Auer Technique, the land use within the three-kilometer circle is rural.

44 Background Air Quality
The FDEP maintains a network of ambient air monitors to evaluate existing air quality
throughout the state. The existing air quality in the area of project site is described using data

from the FDEP monitoring network.

The most recent three years (1997 to 1999) of available data from nearby monitoring locations
were analyzed to determine existing ambient levels for the criteria air contaminants. The highest
annual average and highest second-high short-term concentrations were identified, as
appropriate, for each air contaminant. Table 4-3 lists the monitoring stations, and the FDEP’s
classifications of their associated land uses, used to determine existing ambient levels in the

vicinity of the project site.
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The air contaminant measurements are summarized in Tables 4-4. The short-term levels are the
second highest average values for each year. The values noted with asterisks are the highest
second high and highest annual concentrations for all years and monitoring stations and represent

the conservative worst-case background levels used for the modeling study.

Table 4-3. Air Quality Monitoring Stations

Monitor Address Land Use Location Type Monitor ID
G. T. Bray Park, Bradenton (NO3) Residential Urban/Center City 120814012
Port Manatee, Palmetto (SO) Industrial Rural 120813002
Holland House (PM,g) Industrial Rural 120810008
220 Madison Avenue, Tampa Commercial | Suburban 120570063-1

Table 4-4. Existing Air Quality

Averaging Concentration (ppm)

Pollutant Station Time 1997 1998 1999
NO; Bradenton Annual N/A N/A .007
3-hour N/A .086 .056

SO; Palmetto 24-hour N/A 019 017
Annual N/A .004 .003

PM,, Holland House 24-hour 40 38 42
Annual 21.9 23.1 24.7

co Tampa 1-hour 4.5 6.7 8.5

: 8-hour 2.6 3.7 4.7

4.5 Meteorological Data

The FDEP approved using five years of hourly surface Tampa Airport data (1987 to 1991). This
recording site is located approximately twenty miles to the north of the project site. TRC
downloaded this data from the EPA’s SCRAM bulletin board. The meteorological data sets
consist of hourly values of wind speed and direction, temperature, stability class, and mixing

height.
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Mixing height data were developed using upper air data recorded concurrently at Tampa Airport.

Windroses for the years 1987 through 1991 (individually and cumulatively) are contained in
Appendix D-2. The predominant wind direction is from the east, east-northeast and northeast at
approximately nine percent of the time for each of the three compass directions for the five years
of data used in the modeling. Winds are from the north through the east approximately forty

percent of the time. Calm winds occur on an average of about 6 percent each year.

4.6 Receptors

A combination of receptor grid types was employed in the modeling analysis. Per
recommendation of the FDEP, a rectangular grid was employed in the immediate vicinity of the
plant. Receptors were also located at a greater density to the west, south and east of the
perimeter to capture the maximum impact of the cooling tower. Proceeding away from the
project site, a rectangular grid was centered on the project site out to a distance of approximately

8 kilometers. A total of 2944 rectangular grid receptors were developed.
A polar receptor grid was used to capture the maximum impacts from the combustion turbine
stack emissions. Receptor rings were located at 9000, 10000, 12500, 15000, 20000, 30000 and

40000 meters at ten-degree intervals for a total of 252 polar receptors.

A total of 3,196 receptors contained in the three grids described above were used in the

dispersion modeling analysis.

Per discussions with a FDEP representative, the receptor terrain values were set to zero along

with the stack base elevations.
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4.7 Modeling Approach
TRC Environmental conducted the modeling study after consultation with FDEP, consistent with

the preceding discussions using EPA and FDEP approved methods.

Refined modeling was conducted using the ISCST3 model to demonstrate compliance with
ambient air quality standards. ISCST3 is preferred by the EPA and other agencies for refined
modeling because ISCST3 can simulate atmospheric dispersion associated with multiple stacks;
simple, intermediate and complex terrain; and building wake effects. Rural dispersion
coefficients were used, as more than 50 percent of the land use within a three-kilometer radius

circle centered on the project site is classified as rural.

ISCST3 was run to predict concentrations using the regulatory default option, which includes:

e Stack-tip downwash;

e Buoyancy-induced dispersion;

e Final plume rise;

e (Calm wind processing;

e Default wind profile exponents;

e Default vertical potential temperature gradients; and

e Use of upper bounds for super-squat buildings having an influence in the lateral dispersion of

the plume.

The ISCST3 model was run with the simple terrain processing option selected as recommended

by FDEP.

The modeling was conducted for each air contaminant and for the proposed power generation

equipment operating scenarios using the five years of Tampa Airport meteorological data. If the

25



maximum predicted impact was less then the significant level for a particular pollutant and

averaging time, then no further assessment was required.

4.8 Predicted Impacts

Impacts predicted by the ISCST3 model are presented for each criteria pollutant and averaging
time for the Project. The short term air quality impacts are documented for natural gas and
backup low-sulfur distillate oil firing. The annual impacts are based on a weighted average of

natural gas (11 months) and distillate (1 month) firing.

In assessing the impacts of the proposed new combustion turbine, the ISC3 model was run for all
24 operating cases using an emission rate of 1.0 grams per second. The predicted impacts were
then scaled for each pollutant of concern in an electronic spreadsheet. Model output summaries
for the proposed new turbine are contained in Appendix D-3. The scaled model results are

presented in Appendix D-4.

The cooling tower is a source of PM;y. To address the combined impacts of this source and the
proposed combustion turbine, separate model runs were conducted using estimated PM;
emission rates for the cooling tower and a worst-case PM,y scenario for the combustion turbine.
For an ambient temperature of 97 F and at 50 percent load, the combustion turbine PM;
emission rate is 43 pounds per hour. For this operating scenario, modeled impacts reflect the low
exhaust gas temperature and flow rate. Additional information is available in Section 4.8.4

below and in Appendix D-5.

4.8.1 Sulfur Dioxide (SO2)

The maximum predicted 3-hour average impact for the five years of meteorological data
modeled for the proposed combustion turbine alone was 10.4 ug/m? (distillate) and 2.2 pg/m>
(natural gas). For the 24-hour average, the model predicted maximum impacts of 2.0 pg/m>
(distillate) and 0.4 p.g/m3 (natural gas). These impacts are well below the 3-hour and 24-hour
SO, Significant Impact Levels (SIL) of 25.0 and 5.0 pg/m’, respectively.

26



The maximum annual average SO, impact is predicted to be 0.023 pg/m>. This maximum

impact is well below the annual SIL of 1.0 pg/m’.

4.8.2 Nitrogen Dioxide (NO;)
The modeled maximum annual impacts for a weighted average of the oil-fired and gas-fired

scenarios were predicted to be 0.043 pg/m’, which is below the annual SIL of 1.0 ug/m’.

No additional modeling of this pollutant was performed.

+F
4.8.3 Carbon Monoxide (CO)
The model predicted CO impacts for low-sulfur distillate oil firing were 22.8 pg/m’ and 7.2
pg/m’ for the 1-hour and 8-hour averaging periods, respectively. The predicted CO impacts for
natural gas firing were 18.0 ug/m> and 4.0 pg/m? for the 1-hour and 8-hour averaging periods,
respectively. With SILs for one-hour of 2,000 pg/m’ and for 8-hours of 500 pg/m’, the predicted

CO impacts from the new power generation equipment are well below the SILs.

4.8.4 Particulate Matter (PM )

The maximum predicted PM,o impacts for the combustion turbine for the 24-hour averaging
period when firing low sulfur distillate oil firing was 1.6 pg/m’ (1.3 pg/m’ firing natural gas) and
for the annual average was 0.053 pg/m>. The 24-hour and annual SILs for PM, are 5.0 and 1.0

pg/m’, respectively.

The cooling towers are sources of PM,o emissions as dissolved solids and suspended particles in
the cooling water will become airborne particles once the water from the drift droplets
evaporates. A description of the method used to develop the PM;q emission rate from the

cooling tower is provided in Appendix D-5.
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In addressing impacts from the cooling tower, it was assumed that the five cells operate
continuously. This is a conservative assumption as the combustion turbine may not always be
operating at maximum load and/or atmospheric conditions of temperature and dew point may not

always require operation of all cells even when the combustion turbine is operating at full load.

Due to the location of the cooling tower on the project property, the maximum impacts are close
to the property line. With the assumptions listed above, the maximum 24-hour combined impact
for the cooling tower and combustion turbine is 3.6 pg/m’ at a receptor located 35 meters to the

east-southeast of the southeast corner of the property. At that location and time, the combustion

* turbine contributes 1.2 pg/m’ to the combined impact with the balance due to the cooling tower.

The maximum impact for each of the five years of modeling are located to the south or southeast.
of the cooling tower, suggesting that downwash is occurring due to the steam turbine building

being upwind.

4.9 Class I Area Impacts

Proposed major sources within 200 km of a Class I area must perform an assessment of potential
impacts in this area. The Class I area closest to CPV is the Chassahowitzka NWR area located
approximately 120 km north of the proposed facility and within the distance for which an impact

analysis is required.

In accordance with guidance from the FDEP, impacts at the Class I area were assessed using a
distinct set of receptors placed along the boundary of the Class I area. The significance analysis
consisted of modeling the “worst-case” operating scenario emissions of SO, NO,, and PM-10

and determining the proposed project’s impacts at the Chassahowitzka NWR.

Additional analyses to determine the impact of the proposed project on visibility, soils and
vegetation, and regional haze at the Class I area were also conducted following the EPA’s New

Source Review Workshop Manual - Draft (EPA, 1990) and the Interagency Workeroup on Air

Quality Modeling (TWAQM) Phase 2 Summary Report and Recommendations for Modeling
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Long Range Transport Impacts (USEPA, 1998). The methodology for the Class I analyses is

discussed below.

The CALPUFF (version 990228) model was used for the Class I analyses. CALPUFF is
recommended by IWAQM for modeling the long-range transport impacts on Class I areas such
as the Chassahowitzka NWR.

CALPUFEF is a multi-layer, multi-species, non-steady-state puff dispersion model, which can
simulate the effects of time-and space-varying meteorological conditions on pollutant transport,
transformation, and removal. It also contains algorithms for near-source effects such as building
downwash, transitional plume rise option, partial plume penetration, subgrid scale terrain
interactions as well as longer range effects such as pollutant removal (wet scavenging and dry
deposition), chemical transformation, overwater transport, and coastal interaction effects. The
model can be used in a séreening mode, using single station winds as used in the ISCST3 model,

or a refined mode, using multiple meteorological stations and vertical wind profiles.

Following the guidance provided in the EPA’s IWAQM Phase 2 Summary Report and
Recommendations for Modeling Long-Range Transport Impacts (EPA, 1998), the CALPUFF

model was used in the screening mode to provide conservative results of the proposed project’s
impacts in the Class I area. Specifically, the model was used to demonstrate that the PSD Class I
increments would not be threatened and the regional haze would not be significantly increased

due to the proposed project.

In addition to the fenceline and polar receptors to be used for the refined air quality modeling, a
separate set of receptors was used in the Class I impact analysis. In accordance with Mr. Chris
Carlton of the FDEDP, a set of 13 discrete receptors placed throughout the Chassahowitzka NWR

was used to assess the impact at the Class I area.
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4.9.1 Class I Area Impacts

Because CPV is located within 200 km of a Class I area (Chassahowitzka NWR), separate Class
I significance, increment, and regional haze analyses were required to ensure the proposed
project will not adversely affect the Class I area. These analyses were conducted following the
latest guidance provided by the EPA’s Interagency Workgroup on Air Quality Modelin
(IWAQOM) Phase 2 Summary Report and Recommendations for Modeling Long Range Transport
Impacts (EPA, 1998), the FDEP, the National Park Service (NPS), and the Federal Land
Manager (FLLM) of the Chassahowitzka NWR.

4.9.2 Significance and Increment Analyses

The IWAQM Phase 2 Report (EPA, 1998) outlines the methodology for conducting a screening

analysis to determine the impact on Class I areas from proposed sources. Results of the
screening analysis were used to compare to the PSD Class I significance and increment levels
and quantify the change in regional. Results of the screening analysis indicate that the proposed
project’s maximum impacts within the Class I area are well below the Class I significant impact

concentrations and PSD Class I increment levels.

To determine the appropriate turbine operating load scenario to model in the Class I analyses, a
screening analysis was conducted using the SCREEN3 model to determine each operating load’s
impact at the Class I area. The operating load, which yielded the maximum concentrations for
SO,, PM-10, and NO,, was then used in the IWAQM screening analysis. The load analysis
showed that operating Case 14 (turbine firing distillate oil at 100% load, 25°F) was the “‘worst-
case” operating scenario for impacts at the Class I area for SO, and NO,. Case 12 (turbine firing
distillate oil at 50% load, 25°F) was the “worst-case” operating load for PM-10 impacts;
however, Case 14 was used in the Class I analyses because it was the worst-case for two of the
three main pollutants modeled in the Class I analyses. Results of the Class I load analysis are
presented in Table 4-5. All SCREEN3 input and output files for the Class I load analysis are
included electronically in Appendix D-6.
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The IWAQM screening analysis consisted of modeling the “worst-case” operating scenario
(Case 14) using the CALPUFF (version 990228) model with five years (1987-1991) of hourly
surface data and twice daily mixing height data from Tampa Bay, Florida. Emissions of SO»,
PM-10, NOg, and sulfuric acid (H>SO,) as primary sulfate, from the turbine were modeled. A
discrete set of receptors provided by the FDEP were used to lécate the maximum concentrations
and depositions. A sea level terrain height was input for each receptor. This height is

recommended by the FDEP for receptors located in the NWR.

The modeling domain input to the CALPUFF model consisted of a 12x12 cell grid centered on
the proposed facility. Each grid cell was 25 km x 25 km with the southwest corner of cell
covering the proposed facility at 348.5 km UTM East, 3057.0 km UTM North, zone 17.
Therefore, the entire modeling domain was 300 km x 300 km (southwest corner of entire grid at
198.5 km UTM East, 2907.0 km UTM North, zone 17). The modeling domain extends more
than 50 km beyond the set of receptors as recommended in IWAQM Phase 2 Report (EPA,

1998). Nine vertical layers were input to the CALPUFF model. These vertical layers had
heights of 20, 80, 160, 300, 600, 1000, 1500, 2200, and 3000 meters.

To create the CALPUFF input file, the ISC2ZPUF conversion program, available with the
CALPUFF suite of programs, was used to convert an ISC input file previously created for the
Class II significance modeling to a CALPUFF input file. The MESOPUFF II chemistry option
was selected to account for chemical transformation and wet and dry deposition was calculated.
A land use category of irrigated agricultural was input along with a default surface roughness
length of 0.25 m and a leaf area index of 3.0. The default geometric mean mass diameter of 0.11
pm (with a standard deviation of 0 pm) was also input for primary particulate emissions. The
CALPUFF defaults (0.48 pm + 2 pm) were used for the mean diameters and standard deviations

for sulfate and nitrate.

Default background concentrations of ozone (80 ppb) and ammonia (10 ppb) were also input to

the CALPUFF model because these pollutants act as catalysts for the chemical reactions creating
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sulfate and nitrate. The ammonia background concentration of 10 ppb was used as

recommended in the IWAQM Phase 2 Report (EPA, 1998) for grasslands.

The CALPUFF input file was then run using the ISC meteorology option. The maximum
modeled concentrations and deposition values are presented in Table 4-6. As shown in the table,
the maximum concentrations of SO,, PM-10, and NO; are less than their respective Class 1
significance levels, and, therefore, less.than their Class I increment levels. The maximum
concentrations of SO4, NO3, and nitric acid (HNO3) presented in Table 4-6 were used in the
regional haze analysis and the pollutant-specific deposition values were used in the AQRV

analysis.

4.9.3 Regional Haze

Haze is a result of the suspension in the atmosphere of small aerosols, which individually are
invisible to the naked eye, but collectively give the sky an opalescent appearance. Sources of
aerosols are natural (e.g., sea spray, forest fires, dust storms) and anthropogenic (e.g., automobile
and stack exhaust). Haze usually is associated with subsaturated air, whereas fog or mist
indicates saturated conditions. To measure the amount of haze, light extinction, which is the
attenuation of light (defined as the reduction in illuminance of a parallel beam of light as the
light passes through a medium wherein absorption and scattering occur) is used. However, light
extinction can also be caused by fog or mist and other atmospheric phenomenon (e.g.,
precipitation). Therefore, the change in light extinction should be based upon the change from
the existing or background light extinction to the potential light extinction caused by a proposed

source.

To determine the potential change in light extinction (the sum of light scattering and absorption)
due to the proposed project at the Chassahowitzka NWR , the worst-case operating scenario
determined in the load analysis was modeled. Emissions of SO,, NO,, PM-10, and sulfuric acid

(H2SOy4)(as primary sulfate) from the turbine were modeled with the CALPUFF model.
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The maximum 24-hour sulfate, nitrate (NO3; and HNOs3), and particulate concentrations presented
in Table 4-6 from the CALPUFF screening analysis were used to determine the change in
regional haze due to the proposed project. The sulfate and nitrate concentrations were converted
to concentrations of ammonium sulfate (NH;SO,) and ammonium nitrate (NH4NO3) using
conversion factors of 1.375 and 1.29, respectively, which are ratios of the respective molecular
weights. Thus, the 24-hour NH;SO, and NH4;NO; concentrations were calculated to be 1.90x107?
pg/m’ and 2.9x102 pg/m®, respectively.

A relative humidity factor (6.0) from Appendix B of the [IWAQM Phase I Report: Interim

Recommendation for Modeling Long Range Transport and Impacts on Regional Visibility (EPA,

1993) was determined based on a relative humidity of 90 percent as recommended in the

IWAQOM Phase 2 Report (EPA, 1998). The light extinction coefficients for sulfate and nitrate

were then calculated using the equation:

bextiy = 0.003*conc*f(RH)

where:
bextiy = the pollutant-specific extinction coefficient;
0.003 = a nominal dry scattering efficiency;
conc = the pollutant-specific calculated concentration (pg/m’); and
f(RH) = the relative humidity factor.

The IWAOM Phase 2 Report (EPA, 1998) provides light extinction calculation methods for four

different particulate types: soil, coarse, organic, and elemental carbon (soot). The nominal dry
scattering efficiencies for these four particulate types are 0.001, 0.0006, 0.004, and 0.01,
respectively. Because the particulate emissions from the proposed project have not been
categorized into these four particulate categories and the assumption that CALPUFF is not
necessarily linear (i.e., the ratio of organic particulate emissions to total particulate emissions is

not necessarily equal to the ratio of organic particulate impacts to the total particulate impacts),
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the light extinction coefficient for particulates was conservatively estimated using the maximum

particulate nominal dry scattering efficiency (0.01) in the equation:

bext(pary = 0.01*conc
where:
bexi(pary = the particulate extinction coefficient; and
0.01 = the elemental carbon nominal dry scattering efficiency;

conc = the pollutant-specific calculated concentration (ug/m3).

Using the above equations yields pollutant-specific light extinction coefficients of 8.91x107° km'
for SO, 5.81x10™* km™ for nitrates (NO3; and HNO3), and 5.28x 10 km™ for particulates. The
pollutant-specific light extinction coefficients were then summed to determine the total light
extinction coefficient, 1.2x10~ km™, due to the proposed project. Appendix D-7 contains all the

calculations for the regional haze analysis.

According to the NPS, the background light extinction coefficient was calculated using the

equation:

bexl(back) =3.912/BVR
where:
bexi(back) = the background light extinction coefficient; and

BVR = the background visual range (km).

The NPS recommends a BVR of 65 km for the Chassahowitzka NWR. The value represents the
average visibility measured during the 20 percent of days with the greatest visual range at the

NWR. Thus, bexipack) €quals 0.06 for the Chassahowitzka NWR.

The total light extinction coefficient and the background light coefficient were then used to

calculate the percent change in light extinction due to the proposed source using the ratio of:
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Alight extinction = (total light extinction)/(background light extinction)

Calculating the change in light extinction using the above equation results in a change of 2.0%.

This change in light extinction is less than recommended (5%) in the IWAQM Phase 2 Report

(EPA, 1998); therefore, the proposed project will not adversely affect the regional haze at the
Chassahowitzka NWR.

4.9.4 Air Quality Related Values (AQRVs)

There currently are no AQRVs for the Class I area; therefore, the deposition values have not

been included in the Class I modeling analysis.
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Table 4-5. Class I Area Screening Results Maximum 1-Hour Modeled Concentrations
CASEO!1 0.15 0.29 0.13 0.36
CASEOQ2 0.14 0.33 0.14 0.33
CASEO03 0.12 0.36 0.15 0.30
CASE04 0.12 0.34 0.15 0.30
CASEOS5 0.12 0.34 0.15 ' 0.30
CASE06 0.12 0.34 0.14 0.31
CASEQ7 0.12 0.33 0.14 0.31
CASEQ8 0.15 0.25 0.1 0.36
CASEQ9 0.14 0.29 0.12 0.33
CASE10 0.12 0.32 0.14 0.31
CASEl1l 0.12 0.32 0.14 0.31
CASEI12 0.12 0.73 0.92 0.68
CASE13 0.10 0.83 1.04 0.64
CASE1l4 0.09 0.90 1.11 0.60
CASEI1S5 0.12 0.68 0.86 0.67
CASE16 0.10 0.78 0.98 0.63
CASE17 0.09 0.85 1.06 0.59
CASE18 0.12 0.64 0.81 0.66
CASE19 0.11 0.73 0.92 0.63
CASE20 0.09 0.80 0.99 0.59

®Concentrations calculated using the SCREEN3 model at a distance of 100 km (actual distance to
Chassahowitzka NWR is 120 km; however, SCREEN3 limited to receptors within 100 km of

source).
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Table 4-6. Maximum Modeled Class I Concentrations And Deposition Values
T 1 —

Concentrations |

SO, 3-Hour 1989 0.38 1.0 25
24-Hour 1989 0.099 0.2 5
Annual 1989 0.0040 0.1 2

PM-10 24-Hour 1989 0.053 0.3 8
Annual 1989 0.0043 0.2 4

NO; Annual 1989 0.0028 0.1 2.5

SO, 24-Hour 1989 0.0036 - --

NO; 24-Hour 1989 0.010 - --

HNO; 24-Hour 1989 0.015 - -~

-- Not Applicable
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5.0 CONTROL TECHNOLOGY ANALYSIS

A control technology analysis has been performed for the new power generation equipment
based upon guidance presented in the draft EPA document, New Source Review Workshop
Manual (October 1990). Control technology requirements for each pollutant depend upon the
project area’s attainment status and the potential emissions of the pollutant. Air contaminants
subject to non-attainment New Source Review (NSR) must apply Lowest Achievable Emission
Rate (LAER) technology and those subject to PSD review must apply Best Available Control
Technology (BACT).

Section 5.1 outlines the degree of control required (LAER or BACT) for each air contaminant, as
determined in Section 3.0. Section 5.2 presents an overview of the “Top-Down” BACT
assessment procedure used in this analysis. The procedure used in the economic analysis for
technically feasible control options is detailed in Section 5.2.2. Sections 5.3 through 5.6 present
control technology determinations for CO, SO,, PM/PM-10 and NO, respectively, for the

proposed power generation equipment.

Note that throughout this section, “ppm” concentration levels for gaseous pollutants are parts per
million by volume, dry basis, corrected to 15 percent O, content (ppmvd @ 15% O;), unless

otherwise noted.

5.1 Applicability of Control Technology Requirements

An applicability determination, as discussed in this section, is the process of determining the
level of emissions control required for each applicable air pollutant. Control technology
requirements are generally based upon the potential emissions from the new or modified source
and the attainment status of the area in which the source is to be located. A detailed
determination of applicable regulations, including control technology requirements under the
PSD and non-attainment rules, is provided in Section 3. The following sections discuss the
applicability of BACT and LAER for emissions from equipment included in this permit

application.
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5.1.1 PSD Contaminants Subject To BACT Under PSD Review

Pollutants subject to PSD review are subject to BACT analysis. BACT is defined as an emission
limitation based on the maximum degree of reduction, on a case-by-case basis, taking into
account energy, environmental and economic impacts. Based upon the regulatory applicability
analysis in Section 5.1, the existing facility is considered a major source for PSD purposes since
potential emissions exceed the major source threshold. Therefore, individual regulated
pollutants are subject to PSD review, including the BACT requirement, unless potential annual
emission rate increases are below the significant emission rates presented in 40 CFR
52.21(b)(23) for a PSD area. A PSD area is defined as an attainment area. Based upon these
criteria, the federal BACT requirements apply to SO,, PM/PM-10, CO, and NOx emissions.

5.1.2 Non-Attainment Pollutants Subject To LAER

Emissions of pollutants subject to non-attainment NSR must be limited to LAER levels. LAER
is defined as either the most stringent emission limitation contained in a State Implementation
Plan (SIP) (unless it is demonstrated to not be achievable) or the most stringent emission
limitation which is achieved in practice by the class or category of source, whichever is the most
stringent without regard to cost. The project location is classified as attainment for all criteria
pollutants. Therefore, LAER requirements, including a control technology determination, are not

applicable for any pollutant.

5.2 Approach Used in BACT Analysis

As explained in Section 5.1, the new power generation equipinent is subject to federal PSD
BACT requirements for emissions of CO, SO;, PM/PM-10, and NO,. As previously stated,
BACT defined under federal rules is the optimum level of control applied to pollutant emissions
based upon consideration of energy, economic, and environmental factors. In a BACT analysis,
the energy, economic, and environmental factors associated with each alternate control
technology are evaluated, as necessary. The BACT analyses presented here consist of up to five

steps for each pollutant, as outlined below.
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5.2.1 Identification of Technically Feasible Control Options

The first step is identification of available technically feasible control technology options,
including consideration of transferable and innovative control measures that may not have
previously been applied to the source type under analysis. The minimum requirement for a
BACT proposal is an option that meets federal NSPS limits or other minimum state or local
requirements that would prevail in the absence of BACT decision-making, such as Reasonably
Available Control Technology (RACT) or Florida emission standards. After elimination of
technically infeasible control technologies, the remaining options are to be ranked by control

effectiveness.

If there is only a single feasible option, or if the applicant is proposing the most stringent
alternative, no further analysis is required. If two or more technically feasible options are
identified, the next three steps are applied to identify and compare the energy, economic, and
environmental impacts of the options. Technical considerations and site-specific sensitive issues
will often play a role in BACT determinations. If the most stringent technology is rejected as

BACT, the next most stringent technology is evaluated and so on.

In order to identify options for each class of equipment, a search of the USEPA
RACT/BACT/LAER Clearinghouse (RBLC) has been performed. Individual searches were
performed for each pollutant emitted from the new power generation equipment. Results of the

RBLC search are summarized in Appendix E.

5.2.2 Economic (Cost-Effectiveness) Analysis

The cost-effectiveness evaluation relies on engineering estimates, vendor quotations, internal
costing estimates, and environmental agency costing guidelines. The EPA guidance documents
used in this analysis include OAQPS Control Cost Manual, (USEPA, EPA 450/3-90-006,
January 1990) and Alternate Control Techniques Document—NQOy Emissions from Stationary
Gas Turbines, (USEPA, EPA 453/R-93-007, January 1993). The basic principles and

assumptions used in the economic analysis are summarized below.
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The economic portion of the BACT review consists of computing the ratio of the annualized cost
of each emission control option to the annual emission reduction it can produce, represented as
dollars per ton. The annualized cost of each emission control option has two components, which

are the annualized total capital investment and the annual operating and maintenance cost.

The total capital investment (TCI) is the sum of the total direct costs (TDC) and total indirect
costs. Direct costs are defined as the capital investment required to purchase equipment needed
for the control system. Examples of direct costs include purchased equipment costs (PEC) and
installation. Indirect costs include costs for site and building preparation, and contingency.

The PEC for a technically feasible control technology is based upon vendor quotations and
engineering estimates for the control system specific to the proposed unit. Assumptions used to

estimate elements of the TCI are provided as follows, unless site-specific values were available:

e Sales Tax - 5% of PEC,;

e Freight - 4% of PEC;

e Installation - 45% of PEC;

e Engineering Costs - 33% of TDC + $5,000; and

e Contingency - 20% of Direct and Indirect Costs.

The capital recovery factor (CRF) is used to convert capital cost estimates into equivalent
annualized costs. In order to annualize capital costs, an interest rate and project life must be
estimated. When the CRF is multiplied by the capital investment, the product is the uniform
end-of-year payment necessary to repay the investment in a defined amount of years. The CRF

can be calculated based upon the following equation:

CRF= i* (1+)"
(1+)" -1

Where i = interest rate and n = number of years of the investment.
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An 8% nominal interest rate has been selected for this evaluation. The investment life, n, has
been assumed equal to a ten-year payback period. These values are consistent with values
presented in the “OAQPS Control Cost Manual” and the latest update from William Vatavuk’s
companion text. Therefore, the TCI has been amortized over a ten-year period at an 8% interest

rate.

The total annual operating cost is defined as the expenses associated with the annual operation of
the control equipment and is the sum of direct annual costs and indirect annual costs. Direct
annual costs include operating and supervisory labor, maintenance labor, and materials required
to operate the control equipment. Direct annual costs also include catalyst replacement and
utility costs.  Indirect annual costs include overhead, property taxes, insurance and
administration (including environmental reporting) associated with the operation of the control

equipment. Assumptions used to estimate elements of the annual operating cost are as follows:

e Maintenance Labor - 1% of TCI,

¢ Maintenance Materials - 1% of TCI,

e Overhead - 60% of labor and maintenance materials;
e Property Tax - 1% of TCI;

e Insurance - 1% of TCI; and

e Administration - 2% of TCI.

Specific costing factors for feasible alternatives are identified in the appropriate pollutant-
specific section. An economic analysis is not required if the most effective emission control
option is proposed or if there are no technically feasible control options. An economic impact
analysis was performed as part of the NOy control technology review process and the CO

control technology review.

5.2.3 Energy Impact Analysis
Two forms of energy impacts that may be associated with a control option can normally be
quantified. Increases in energy consumption resulting from increased heat rate may be shown as

incremental Btu’s or fuel consumed per year. Also, the installation of a control option may
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reduce the output and/or reliability of the proposed equipment. This reduction would result in

assumed loss of revenue from “lost” electric power sales to the local utility.

5.2.4 Environmental Impact Analysis

The primary focus of the environmental impact analysis is the reduction in ambient
concentrations of the pollutant being controlled. Increases or decreases in emissions of other
criteria or non-criteria air contaminants may occur with some technologies, and should also be
identified. Non-air impacts, such as solid waste disposal and increased water

consumption/treatment, may be an issue for some projects and control options.

5.2.5 BACT Proposal

The determination of BACT for each air pollutant and emissions unit is based on a review of the
three impact categories and the technical factors that affect feasibility of the control alternatives
under consideration. The methodology described above is applied to the proposed facility for the
following pollutants: CO, SO,, PM/PM-10, NOx, and VOC.

5.3 BACT Analysis for Carbon Monoxide

The new power generation equipment consists of a combustion turbine and a heat recovery steam
generator (HRSG). The formation of CO in the operation of a combustion turbine is the result of
incomplete combustion of fuel. Several conditions can lead to incomplete combustion, including
insufficient O, availability, poor air and fuel mixing, cold wall flame quenching, reduced
combustion temperature, decreased combustion residence time and load reduction. By

controlling the combustion process carefully, CO emissions can be minimized.

5.3.1 Identification of Technically Feasible Control Options

The proposed General Electric Model 7FA turbines have inherently low CO emissions, due to
the dry low-NOx combustion technology employed. GE 7FA turbine CO emissions on natural
gas are among the lowest offered for utility-scale units across the anticipated load range of 50%
to 100% load. Turbine emissions are guaranteed to be no more than 9 ppmvd for this load range

during gas fired operation and no more than 20 ppmvd during oil-fired operation. The part-load



emissions, in particular, compare favorably to other turbine models; some combustion turbine

models have CO emissions of 100 ppm or greater at the 50% load level.

After combustion control, the only practical control.method to reduce CO emissions from
combustion turbine units is an oxidation catalyst. Exhaust gases from the combustion turbine are
passed over a catalyst bed where excess air oxidizes the CO to carbon dioxide. CO reduction
efficiencies in the range of 80 to 90 percent can be guaranteed, although CO reduction may be
somewhat less than the design value at the very low inlet concentrations that are expected for the
proposed turbine. A location downstream of the turbine or within the HRSG may be identified
that will provide temperatures appropriate for the effective oxidation catalyst operation. Since
the temperature profile will change with changing turbine load, a catalyst would be placed for
optimum performance at full-load while providing some lesser degree of control at other load
points. Likewise, since catalyst temperature is critical to the oxidation process, the oxidation
catalyst will not be effective during combustion turbine start-up until the catalyst temperature is
elevated to the necessary level. No other technically feasible options are identified for

combustion turbine CO control.

Drawbacks of the oxidation catalyst include added cost, reduced turbine output and efficiency
due to increased back pressure, and the potential for increased PM-10 and/or sulfuric acid mist
emissions, as outlined in the following three subsections. For base-loaded units with the low ,
emissions projected for these turbines, such controls may be ruled out as BACT, due to the high
cost per ton of pollutant control. For this reason, the application of oxidation catalysts on
turbines is limited; only five fgcility permits in the BACT/LAER Clearinghouse indicate the use

of an oxidation catalyst as a control.

The energy losses associated with the use of an oxidation catalyst for CO control include reduced
electrical output due to increased back-pressure, as well as the potential for lost generating
capacity associated with any unplanned shutdowns for catalyst change-out, maintenance, and

replacement.
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A listing of economic, energy and environmental impacts associated with the proposed
technology is provided under the following three subsections followed by the detailed proposal

of BACT limits for the units.

5.3.2 Economic Impact of Oxidation Catalyst

The initial capital cost for the catalyst is $1,005,200, based upon an estimate from a catalyst
vendor that includes installation and contingency for the GE 7FA combustion turbines in simple
cycle mode. Calculations of other costs used to derive an equivalent annual cost for the
technology are detailed in Appendix E. The greatest factors in the annual operating cost are
periodic catalyst replacement (a three-year guarantee is typical for a catalyst), lost revenue due to
reduced turbine output and increased fuel cost due to adverse effect on turbine heat rate, or
efficiency. Equivalent annual cost for this technology (annualized capital plus annual O&M
costs) is $522,842 per year. The uncontrolled CO emission levels of 9 ppmvd during natural gas
firing and 20 ppmvd during oil firing can be reduced to 2 ppmvd and 4 ppmvd by an oxidation
catalyst. Therefore, of the uncontrolled annual emissions of 124 tons of CO per year, an
oxidation catalyst would control 99 tons of CO per year. The annual operating scenario used in
the calculation (turbine operation at 100% load for 7884 hours per year firing gas and 720 hours
per year firing oil) is conservative since it maximizes the tons of CO available for control by the
catalyst. Since the catalyst vendor does not guarantee CO removal during start-up, these
emissions are not included in the calculation. The resulting cost-effectiveness is $5,266 per ton,

which is calculated as follows:
($536,619/yr)/(123 tons CO controlled/yr) = $4,350/ton CO

5.3.3 Energy Impact of Oxidation Catalyst

The energy losses associated with the use of an oxidation catalyst for CO control include reduced
electrical output (193 kW reduction, or a total of, 1,517,670 kW-hr lost per year) due to
increased back-pressure, as well as the potential for lost generating capacity associated with any
unplanned shutdowns for catalyst change-out, maintenance, and replacement. The increase in
heat rate predicted to result from the catalyst, 9 Btu/kW-hr, corresponds to an additional 14,638

MMBtu fuel consumption per year.
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5.3.4 Environmental Impacts of Technically Feasible CO Control

Based upon modeling results, all predicted CO impacts fall well below significance levels
defined in the PSD regulations. Therefore, the differences in emission rates with and without the
catalyst do not correlate to meaningful differences in air quality impacts. A possible benefit of
using catalysts would be the oxidation of VOC’s as well as CO, although the proposed VOC
emissions are already quite low (maximum of 1.4 ppm) and VOC control efficiencies have not
generally been guaranteed for catalysts on combustion turbines at these low emission levels. A
drawback of the higher temperature catalyst location needed to reduce VOC emissions is the
increased oxidation of SO; to SO;. Higher SOs; concentrations increase the potential for
formation of sulfuric acid mist. These substances not only add to PM/PM-10 emissions, but also
may condense and stick to the ductwork and stack, resulting in corrosion and increased

maintenance.

5.3.5 BACT Proposal

The advanced dry low-NOx turbine combustion technology is proposed as BACT for CO
emissions from the combined cycle unit. The proposed limits are 9 ppmvd during natural gas
firing for operating loads greater than 50% (15 ppmvd during periods of power augmentation at
100% load) and 20 ppmvd during distillate fuel oil firing at 100% load (See Appendix C for CO

concentrations at other loads.).

5.4 BACT Analysis for Sulfur Dioxide

Strategies for the control of SO, emissions can be divided into pre- and post-combustion
categories. Pre-combustion controls entail the use of low sulfur fuels or fuel sulfur removal.
Post-combustion controls comprise various wet and dry flue gas de-sulfurization (FGD)
processes. However, FGD alternatives are undesirable for use on combustion turbine power
facilities due to high pressure drops across the device, and would be particularly impractical for

the large flue gas volumes and low SO, concentrations.
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The new power generation equipment will fire natural gas as the primary fuel and 0.05% sulfur
distillate as back-up, which is considered BACT for SO, emissions. The proposed maximum

SO, emission rate for natural gas firing is 10 Ib/hr and for distillate firing is 99 1b/hour.

5.5 BACT Analysis for Particulate Matter

5.5.1 Combustion Turbine

Particulate mater (PM/PM-10) emissions from combustion turbines are inherently very low,
arising'from impurities in combustion 'air and fuel, primarily from noncombustible metals
present in trace quantities in liquid fuels. As a practical matter, turbine fuel sbecifications
generally require that trace metals in the liquid fuel be kept to no more than a few parts per
million to mitigate the potential deleterious action of PM/PM-10 on turbine blades. Other
sources of PM/PM-10 include minerals in the injection water and PM/PM-10 present in the

combustion air and NHz/sulfur salt formation due to the presence of the SCR.

The use of clean burning fuels, such as natural gas, is considered to be the most effective means
for controlling PM/PM-10 emissions from combustion equipment. Post-combustion controls,
such as baghouses, scrubbers, and electrostatic precipitators are impractical due to the high
pressure drops associated with these units and the low concentrations of PM/PM-10 present in
the exhaust gas. A review of PM/PM-10 emission limits for combustion turbines presented in
the RBLC search shows that only good combustion techniques and low-sulfur fuel have been

used as controls for PM/PM-10 emissions.

Because the facility plans to fire natural gas as the primary fuel and low sulfur (0.05%) distillate
as the back-up fuel, the combination of clean fuels and good combustion is considered BACT for
PM/PM-10 emissions. The proposed emission limits for PM/PM-10 are 20 lb/hr during natural
gas firing, and 51 1b/hr during distillate firing.

5.5.2 Cooling Tower
PM/PM-10 emissions from cooling towers occur because wet cooling towers provide direct
contact between the cooling water and the air passing through the tower. Some of the liquid

water may be entrained within the air stream and be carried out of the tower as “drift” droplets.
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Therefore, the PM/PM-10 constituent (suspended and dissolved solids) of the drift droplets may
be classified as an emission. Because drift droplets contain the same chemical impurities as the
water circulating through the tower, these impurities can be converted into airborne emissions.
To reduce drift from cooling towers, drift eliminators are usually incorporated into the tower
design to prevent water droplets from leaving the tower and therefore reduce particulate
emissions. The only alternative would be to reduce the solids content of the water, either by
water treatment or by reducing the cycles of concentration. A review of PM/PM-10 emission
limits for cooling towers, presented in the RBLC search, identifies drift eliminators as the most

stringent control technique option for PM/PM-10 emissions.

Drift eliminators will be incorporated into the cooling tower design specifications, which will

limit drift from the cooling tower to less than 0.0005% of the circulating water flow rate.

5.6 BACT Analysis for Nitrogen Oxides

The formation of NOx is determined by the interaction of chemical and physical processes
occurring within the combustion chamber of the turbine. There are two principal forms of NOx
designated as “thermal” NOx and “fuel” NOx. Thermal NOx formation is the result of oxidation
of atmospheric nitrogen contained in the inlet gas in the high-temperature, post-flame region of
the combustion zone. The major factors influencing thermal NOx formation are temperature,
concentrations of nitrogen and oxygen in the inlet air and residence time within the combustion
zone. Fuel NOx is formed by the oxidation of fuel-bound nitrogen. Fuel NOx is responsible for
only a small amount of the total NOx formed in the combustion process. Adjusting the

combustion process and/or installing post-combustion controls can control NOx formation.

Typical gas turbines are designed to operate at a fuel to air ratio of 1.0. This is the point where
the highest combustion temperature and quickest combustion reactions (including NOx
formation) occurs. Fuel-to-air ratios below 1.0 are referred to as fuel-lean mixtures (i.e. excess
air in the combustion chamber); fuel-to-air ratios above 1.0 are referred to as fuel-rich (i.e.
excess fuel in the combustion chamber). The rate of NOx production falls off dramatically as the

flame temperature decreases. Very lean dry combustors can be used to control emissions.
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Based upon this concept, lean combustors are designed to operate below the 1:1 ratio thereby
. reducing thermal NOx formation within the combustion chamber. The lean combustors typically
are two staged premixed combustors designed for use with natural gas fuel and capable of
operation on liquid fuel. The first stage serves to thoroughly mix the fuel and air and to deliver a
uniform, lean, unburned fuel-air mixture to the second stage. The General Electric 7FA turbine
utilizes a dry low-NOx combustion system, which produces expected uncontrolled NOx

emissions of 9. ppm during natural gas firing.

5.6.1 Identification of Technically Feasible Control Options

The “Top-Down” policy for BACT analysis starts at the lowest achievable emission rate (LAER)
for NOx. To determine the most stringent permit limit, a search of the RBLC was performed.
For a limit to be considered LAER, it requires more than just the issuance of a permit. If a
facility was never built or operated, or has not demonstrated compliance through stack testing
and/or continuos emissions monitoring, the facility’s emission limits have not been demonstrated

to be achievable and are not considered LAER.

The most stringent permitted NOx emission limit for combustion turbines, at the time of this
permit application, is 3.5 ppm for the Brooklyn Navy Yard facility. This facility utilizes a dry
low-NOx GE turbine, which emits uncontrolled NOx emissions of 9 ppm and utilizes SCR NOx
controls. The project had been in commercial operation for approximately three years, and was

reported to be in compliance with emission limits based upon stack testing and CEM.

The new SCONOx technology has been installed on 32 MW natural gas-only plants using GE
LM 2500 turbines. The facility is owned and operated by one of the parent companies of Goal
Line Technologies, the SCONOy technology developer. To date, this technology has achieved a
NOx emission rate comparable to those considered LAER or Best Available Control Technology
(BACT) at other facilities using SCR. The NOx emission rate would not be lower with this

technology based on information provided to date.

A recent assessment of the SCONOx technology (Appendix E-2) determined that this technology
. was not technically feasible based in part on the recent experience with the technology on a small
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(5 MW) combustion turbine. The SCONOy system on this turbine is not able to meet the vendor

guarantees.

SCR is an add-on NOx control technique that is placed in the exhaust stream following the gas
turbine. SCR involves the injection of ammonia (NH3) into the exhaust gas stream upstream of a
catalyst bed. On the catalyst surface, NH3 reacts with NOx contained within the air to form

nitrogen gas (N7) and water (H20) in accordance with the following chemical equations:

4NH3; + 4NO + O, => 4N, + 6H,0
8NH3 + 6N02 => 7N2 + 12H20

The catalyst’s active surface is usually a noble metal (platinum), base metal (titanium or
vanadium) or a zeolite-based material. Metal based catalysts are usually applied as a coating
over a metal or ceramic substrate. Zeolite catalysts are typically a homogeneous material that
forms both the active surface and the substrate. The geometric configuration of the catalyst body
is designed for maximum surface area and minimum obstruction of the flue gas flow path in
order to achieve maximum conversion efficiency and minimum back-pressure on the gas turbine.
The most common configuration is a “honeycomb’ design. In a typical NH; injection system,
NH; is drawn from a storage tank, vaporized and injected upstream of the catalyst bed. Excess
NH; which is not reacted in the catalyst bed and which is emitted from the stack is referred to as

NH; slip.

An important factor that affects the performance of an SCR is operating temperature. The
temperature range for standard base metal catalyst is between 400 and 800 °F. Since SCR
effective temperatures are below turbine exit temperature and above stack temperature, the

catalyst must be located within the HRSG.

The only proposed, proven available technology for the proposed level of NOx control for the

new power generation equipment is SCR.
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5.6.2 Economic Impact of Oxidation Catalyst

In addition to having technical problems, SCONOx control technology if significantly more
expense than SCR. An economic analysis is provided in Appendix E. The estimated levelized
cost per ton of NOx removal for the SCONOx technology is $24,916/ton per year. The SCR
annualized cost per ton, which is the proposed control technology for NOx removal, totaled

$2,835/ton per year.

5.6.3 BACT Proposal

The SCONOx control technology is not a demonstrated technology and SCR technology is
significantly less expensive than SCONO¥ for the same level of NOy control. Therefore, the use
of SCR technology is proposed as BACT for NOx emissions from the new power generation
equipment. Proposed BACT emission limits for the new power generation equipment are 3.5
ppm (24.1 Ib/hr) NOx during natural gas firing and 10 ppm (80.0 1b/hr) NOx during distillate

firing.
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APPENDIX A
AIR PERMIT APPLICATION FORMS



Department of

Environmental Protection

Division of Air Resources Management

APPLICATION FOR AIR

PERMIT - TITLE V SOURCE

See Instructions for Form No. 62-210.900(1)
I. APPLICATION INFORMATION

Identification of Facility

1. Facility Owner/Company Name:
CPV Gulfcoast, Ltd.

2. Site Name:
CPV Gulfcoast

3. Facility Identification Number:
Unknown

[X]

4. Facility Location:
Street Address or Other Locator:

City: County: Manatee Zip Code:

5. Relocatable Facility?
[ 1 Yes [ X] No

6. Existing Permitted Facility?
[ 1Yes [X] No

Application Contact

1. Name and Title of Application Contact:
Sean Finnerty, Director of Development

2. Application Contact Mailing Address:
Organization/Firm: CPV Gulfcoast, Ltd.

Street Address: 45 Bristol Road, Suite 101

City: Easton State: MA Zip Code: 02375

3. Application Contact Telephone Numbers:
Telephone: (508) 238-0194

Fax: (508) 238-2844

Application Processing Information (DEP Use)

1. Date of Receipt of Application: 4, /-0 0
2. Permit Number: ”3’/ 0/49/’ ﬂﬂ/"/} P
3. PSD Number (if applicable): ,05 - /: L-300

4. Siting Number (if applicable):

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




Purpose of Application

Air Operation Permit Application

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

[

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

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

Current construction permit number:

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

Current construction permit number:

Operation permit number to be revised:

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

Operation permit number to be revised/corrected:

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

Operation permit number to be revised:

Reason for revision:

Air Construction Permit Application

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

[ X ] Air construction permit to construct or modify one or more emissions units.

[

[

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

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

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



Owner/Authorized Representative or Responsible Official

1. Name and Title of Owner/Authorized Representative or Responsible Official:
Gary Lambert, Executive Vice President

2. Owner/Authorized Representative or Responsible Ofﬁcml Mailing Address:
Organization/Firm: CPV Gulfcoast, Ltd.

Street Address: 45 Bristol Road, Suite 101

City: Easton State: MA Zip Code: 02375
3. Owner/Authorized Representative or Responsible Official Telephone Numbers:
Telephone: (508) 238 -0194 Fax: (508 ) 238-2844

4. Owner/Authorized Representative or Responsible Official Statement:

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

Signature Date

* Attach letter of authorization if not currently on file.

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




. Professional Engineer Certification

1. Professional Engineer Name:
Registration Number:

2. Professional Engineer Mailing Address:

Organization/Firm:
Street Address: :
City: State: Zip Code:
3. Professional Engineer Telephone Numbers:
Telephone: ( ) - Fax: ( ) -

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 4



4. Professional Engineer Statement:
I, the undersigned, hereby certify, except as particularly noted herein¥*, that:

(1) To the best of my knowledge, there is reasonable assurance that the air pollutant
emissions unit(s) and the air pollution control equipment described in this Application for
Air Permit, when properly operated and maintained; will comply with all applicable
standards for control of air pollutant emissions found in the Florida Statutes and rules of
the Department of Environmental Protection; and

(2) To the best of my knowledge, any emission estimates reported or relied on in this
application are true, accurate, and complete and are either based upon reasonable
techniques available for calculating emissions or, for emission estimates of hazardous air
pollutants not regulated for an emissions unit addressed in this application, based solely
upon the materials, information and calculations submitted with this application.

If the purpose of this application is to obtain a Title V source air operation permit (check
here [ ], if so), I further certify that each emissions unit described in this Application for
Air Permit, when properly operated and maintained, will comply with the applicable
requirements identified in this application to which the unit is subject, except those
emissions units for which a compliance schedule is submitted with this application.

If the purpose of this application is to obtain an air construction permit for one or more
proposed new or modified emissions units (check here [ ], if s0), I further certify that the
engineering features of each such emissions unit described in this application have been
designed or examined by me or individuals under my direct supervision and found to be in
conformity with sound engineering principles applicable to the control of emissions of the
air pollutants characterized in this application.-

If the purpose of this application is to obtain an initial air operation permit or operation
permit revision for one or more newly constructed or modified emissions units (check here
[ ], if so), 1 further certify that, with the exception of any changes detailed as part of this
application, each such emissions unit has been constructed or modified in substantial
accordance with the information given in the corresponding application for air
construction permit and with all provisions contained in such permit.

Signature Date

(seal)

* Attach any exception to certification statement.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 5




Scope of Application
Emissions Permit Processing
Unit ID Description of Emissions Unit Type Fee
-~ General Electric 107FA Combustion Turbine ACIA
-- Cooling Tower AC1A
Application Processing Fee
Check one: [ ] Attached - Amount: $ [ ] Not Applicable

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 6




Construction/Modification Information

1. Description of Proposed Project or Alterations:

Construction of a combined cycle power generation facility consisting of one 170-MW
General Electric 107FA combustion turbine and heat recovery steam generator designed to
power a steam turbine with an operationally controlled generating capacity of 74.9 MW.

2. Projected or Actual Date of Commencement of Construction: To be determined.

3. Projected Date of Completion of Construction: To be determined.

Application Comment

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




II. FACILITY INFORMATION
A. GENERAL FACILITY INFORMATION

Facility Location and Type

1. Facility UTM Coordinates:

Zone: 17 East (km): 348.5 ~ North (km): 3057.0
2. Facility Latitude/Longitude:
Latitude (DD/MM/SS): Longitude (DD/MM/SS):
3. Governmental 4. Facility Status 5. Facility Major 6. Facility SIC(s):
Facility Code: Code: Group SIC Code:
0 C 49 4911

7. Facility Comment (limit to 500 characters):

CPV Gulfcoast, Ltd. will install a single, efficient gas turbine with heat recovery steam
generator (HRSG). The gas turbine will provide approximately 170 MW of electrical power.
The HRSG recovers otherwise lost heat from the gas turbine exhaust and provides steam
energy to drive a steam turbine with an operationally controlled generating capacity of 74.9
MW.

The new power generation equipment will be designed to meet federal Best Available Control
Technology (BACT) standards, as appropriate for emissions control. The combustion turbine
and HRSG will be built on a 10-acre portion of the Manatee County property. The new power
generation facility includes a 150-foot stack. The steam turbine will be enclosed in its own
building, approximately 100 feet in height.

Facility Contact

1. Name and Title of Facility Contact:
Sean Finnerty, Development Director

2. Facility Contact Mailing Address:
Organization/Firm: CPV Gulfcoast, Ltd.

Street Address: 45 Bristol Road, Suite 101

City: Easton State: MA Zip Code: 02375
3. Facility Contact Telephone Numbers:
Telephone: (508) 238-0194 Fax: (508) 238-2844

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 8




Facility Regulatory Classifications
Check all that apply:

1. [ ] Small Business Stationary Source? [ ] Unknown

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

3. [ 1 Synthetic Minor Source of Pollutants Other than HAPs?

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

[ 1 Synthetic Minor Source of HAPs?

. [ X] One or More Emissions Units Subject to NSPS?

[ ] Title V Source by EPA Designation?

5
6
7. [ 1 One or More Emission Units Subject to NESHAP?
8
8

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

Combustion turbine subject to 40 CFR Part 60 Subpart GG.

List of Applicable Regulations

Not Applicable

DEP Form No. 62-210.900(1) - Form
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List of Pollutants Emitted

B. FACILITY POLLUTANTS

1. Pollutant | 2. Pollutant | 3. Requested Emissions Cap 4. Basis for | 5. Pollutant
Emitted Classif. Emissions Comment
Ib/hour tons/year Cap
SO2 A Sulfur Dioxide
NOX A Nitrogen Oxides
PM A Particulate Matter
Particulate Matter <
PM10 A 10 pm
CoO A Carbon Monoxide
Volatile Organic
VvOC B Compounds
DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 10




. C. FACILITY SUPPLEMENTAL INFORMATION

Supplemental Requirements

1. Area Map Showing Facility Location:
[ X1 Attached, Document ID: CPV-GC [ ] Not Applicable [ ] Waiver Requested

2. Facility Plot Plan:
[ X1 Attached, Document ID: CPV-GC [ ] Not Applicable [ ] Waiver Requested

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

4. Precautions to Prevent Emissions of Unconfined Particulate Matter:
[ 1 Attached, Document ID: [ X1 Not Applicable [ ] Waiver Requested

5. Fugitive Emissions Identification:
[ 1 Attached, Document ID: [ X1 Not Applicable [ ]| Waiver Requested

6. Supplemental Information for Construction Permit Application:
[ X] Attached, Document ID: CPV-GC [ ] Not Applicable

. 7. Supplemental Requirements Comment:

Supplemental information includes air quality modeling study that demonstrates facility's
maximum ambient air quality impacts are below Significant Impact Levels and emission
control technology review that demonstrates facility's consistency with Best Available Control
Technology requirements.

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



Additional Supplemental Requirements for Title V Air Operation Permit Applications

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

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

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

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

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

13. Risk Management Plan Verification:

[ 1 Plan previously submitted to Chemical Emergency Preparedness and Prevention

Office (CEPPO). Venfication of submittal attached (Document ID: ) or
previously submitted to DEP (Date and DEP Office: )
[ ] Plan to be submitted to CEPPO (Date required: )

[ 1 Not Applicable

14. Compliance Report and Plan:
[ 1 Attached, Document ID: [ 1 Not Applicable

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

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 12




Emissions Unit Information Section 1 of 2

ITI1. EMISSIONS UNIT INFORMATION

A separate Emissions Unit Information Section (including subsections A through J as required)
must be completed for each emissions unit addressed in this Application for Air Permit. If
submitting the application form in hard copy, indicate, in the space provided at the top of each
page, the number of this Emissions Unit Information Section and the total number of Emissions
Unit Information Sections submitted as part of this application.

A. GENERAL EMISSIONS UNIT INFORMATION
(All Emissions Units)

Emissions Unit Description and Status

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

[ X1 This Emissions Unit Information Section addresses, as a single emissions unit, a single
process or production unit, or activity, which produces one or more air pollutants and
which has at least one definable emission point (stack or vent).

[ 1 This Emissions Unit Information Section addresses, as a single emissions unit, a group of
process or production units and activities which has at least one definable emission point
(stack or vent) but may also produce fugitive emissions.

[ 1 This Emissions Unit Information Section addresses, as a single emissions unit, one or more
process or production units and activities which produce fugitive emissions only.

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

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

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

1. Description of Emissions Unit Addressed in This Section (limit to 60 characters):

General Electric 107FA combustion turbine

4. Emissions Unit Identification Number: [ ] NoID
ID: [X ] ID Unknown
5. Emissions Unit | 6. Initial Startup 7. Emissions Unit Major | 8. Acid Rain Unit?
Status Code: Date: Group SIC Code: [ X]
C September 2003 49

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

Construction of a combined cycle power generation facility consisting of one 170-MW General
Electric 107FA combustion turbine and heat recovery steam generator designed to power a
steam turbine with an operationally controlled generating capacity of 74.9 MW.

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




Emissions Unit Information Sectioh 1 of 2

. Emissions Unit Control Equipment

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

Selective Catalytic Reduction

2. Control Device or Method Code(s): 65

Emissions Unit Details

1. Package Unit:

Manufacturer: General Electric
Model Number: 107FA
2. Generator Nameplate Rating: 170 MW
3. Incinerator Information:
Dwell Temperature: °F
Dwell Time: seconds
Incinerator Afterburmner Temperature: °F

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 14



Emissions Unit Information Section 1 of 2

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

Emissions Unit Operating Capacity and Schedule

1. Maximum Heat Input Rate: 1700 (natural gas) 1918 (distillate) mmBtu/hr

. Maximum Incineration Rate: Ib/hr tons/day

. Maximum Process or Throughput Rate:

2

3

4. Maximum Production Rate:

5. Requested Maximum Operating Schedule:
hours/day | days/week
weeks/year 8760 hours/year

6. Operating Capacity/Schedule Comment (limit to 200 characters):

Maximum heat input based on lower heating values of fuels:
) Natural gas - 21,500 Btu/lIb
. Distillate - 18,200 Btu/1b

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




Emissions Unit Information Section 1 of 2

C. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

List of Applicable Regulations

Rule 62-204.220 Ambient Air Quality Protection

Rule 62-204.240 Ambient Air Quality Standards

Rule 62-204.260 Prevention of Significant Deterioration
Increments

Rule 62-204.800 - Federal Regulations Adopted by Reference

Rule 62-210.300 Permits Required

Rule 62-210.350 Public Notice and Comments

Rule 62-210.370 Reports

Rule 62-210.550 Stack Height Policy

Rule 62-210.650 Circumvention

Rule 62-210.700 Excess Emissions

Rule 62-210.900 Forms and Instructions

Rule 62-212.300 General Preconstruction Review Requirements

Rule 62-212.400 Prevention of Significant Deterioration

Rule 62-213 Operation Permits for Major Sources of Air
Pollution

Rule 62-214 Requirements For Sources Subject To The Federal
Acid Rain Program

Rule 62-296.320 General Pollutant Emission Limiting Standards

Rule 62-297.310 General Test Requirements

Rule 62-297.401 | Compliance Test Methods

Rule 62-297.520 EPA Continuous Monitor Performance

' Specifications

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



Emissions Unit Information Section

0f2

C. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

List of Applicable Regulations

40 CFR 52.21 Prevention of Significant Deterioration

40 CFR 60 NSPS Subparts GG and Da

40 CFR 60 Applicable sections of Subpart A, General
Requirements

40 CFR 72 Acid Rain Permits (applicable sections)

40 CFR 73 Allowances (applicable sections)

40 CFR 75 Monitoring (applicable sections including
applicable appendices)

40 CFR 77 Acid Rain Program-Excess Emissions (future

applicable requirements)

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

of

2

D. EMISSION POINT (STACK/VENT) INFORMATION
(Regulated Emissions Units Only)

Emission Point Description and Type

1. Identification of Point on Plot Plan or
Flow Diagram? See CPV-GC Appendix
B. Drawing SC004

2. Emission Point Type Code: 1

3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking (limit to

100 characters per point):

Exhaust through a single 150-foot stack.

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

5. Discharge Type Code: V | 6. Stack Height:

150 feet

7. Exit Diameter:
18.5 feet

8. Exit Temperature:
See CPV-GC, Appendix Rate:

C °F See CPV-GC, Appendix C

9. Actual Volumetric Flow

10. Water Vapor:
See CPV-GC, Appendix
C %

11. Maximum Dry Standard Flow Rate:
dscfm

12. Nonstack Emission Point Height:

feet

13. Emission Point UTM Coordinates:

Zone: 17

East (km): 348.5 North (km): 3057.0

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

See CPV-GC, Appendix C for all operating conditions.

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

E. SEGMENT (PROCESS/FUEL) INFORMATION

(All Emissions Units)

1 2
Segment Description and Rate: Segment of

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

natural gas

2. Source Classification Code (SCC): 3. SCC Units: Million Cubic Feet

20100201

4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
1.81 15,856 Factor:

7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
0.008 940

10. Segment Comment (limit to 200 characters):

Segment Description and Rate: Segment 2 of _2

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

distillate
2. Source Classification Code (SCC): 3. SCC Units: 1000 Gallons
20100101
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
14.562 10,485 Factor:
7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
0.05 131.7

10. Segment Comment (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 19




Emissions Unit Information Section 1

of

2

F. EMISSIONS UNIT POLLUTANTS
(All Emissions Units)

1. Pollutant Emitted | 2. Primary Control 3. Secondary Control | 4. Pollutant
Device Code Device Code Regulatory Code
502 EL
NOX 65 EL
PM EL
PMI0 EL
CO EL
VOC EL

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

Effective: 2/11/99
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Emissions Unit Information Section 1 of 2

Pollutant Detail Information Page 1__of __6

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

Potential/Fugitive Emissions

1. Pollutant Emitted: SO, 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically
10 (natural gas), 99 (distillate) Ib/hour  75.8 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions

Reference: General Electric, Burns and Roe Method Code: 2

8. Calculation of Emissions (limit to 600 characters):
Short term emissions:
See CPV-GC Appendix C
Values are maximum rates for all operating conditions
Annual emissions:
[(10 Ib/hr) X (335 days/year) X (24 hr/day) + (99 1b/hr) X (30 days/year) X (24
hr/day)] / (2000 lb/ton) = 75.8 tons/tear

10. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):
Emissions are for worst case operating load condition. See CPV-GC, Appendix C for
emissions at other load conditions.

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

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

Natural gas: 0.0065% (sulfur in fuel by weight) 10 (natural gas), 99 (distillate) Ib/hour
Distillate: 0.05% (sulfur in fuel by weight) 5 8 tons/yzar s

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

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

Concentration limits apply for operating loads greater than 50%.

DEP Form No. 62-210.900(1) - Form
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Emissions Unit Information Section 1

of
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Pollutant Detail Information Page 2

of

6

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

Potential/Fugitive Emissions

1. Pollutant Emitted: NOX

2. Total Percent Efficiency of Control:

3. Potential Emissions: 4. Synthetically
24.1 (natural gas), 80 (distillate) lb/hour 125.7 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: General Electric, Burns and Roe Method Code: 2
8. Calculation of Emissions (limit to 600 characters):

Short term emissions:
See CPV-GC Appendix C

Values are maximum rates for all operating conditions

Annual emissions:

[(24.1 Ib/hr) X (335 days/year) X (24 hr/day) + (80 1b/hr) X (30 days/year) X (24

hr/day)] / (2000 1b/ton)
= 125.7 tons/tear

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

Allowable Emissions Allowable Emissions__ 1 of _ 1
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:
4. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
- . G
g?‘t‘f}fl Cfaf(') 35 pp(‘j“(v@d f‘?(; 50/0 0, 24.1 (natural gas), 80 (distillate) Ib/hour
istitlate: 10 ppmv o2 125.7 tons/year '

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

CEM - 3 hour block average
6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Concentration limits apply for operating loads greater than 50%.

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

Pollutant Detail Information Page 3 of _6

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

Potential/Fugitive Emissions

1. Pollutant Emitted: PM 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically
20 (natural gas), 53 (distillate) Ib/hour 99.5 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: General Electric, Burns and Roe Method Code: 2

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

Short term emissions:
See CPV-GC Appendix C
Values are maximum rates for all operating conditions
Annual emissions: _
[(20 1b/hr) X (335 days/year) X (24 hr/day) + (53 1b/hr) X (30 days/year) X (24
hr/day)] / (2000 Ib/ton)
= 99.5 tons/tear

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

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

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
20 1b/hour (natural gas). 53 Ib/hour 20 (natural gas), 53 (distillate) Ib/hour
(distillate) -
99.5 tons/year

5. Method of Compliance (limit to 60 characters):
Annual stack test, USEPA Method 5

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

Concentration limits apply for operating loads greater than 50%.

DEP Form No. 62-210.900(1) - Form
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Emissions Unit Information Section 1 of 2

Pollutant Detail Information Page 4 _ _of 6

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

Potential/Fugitive Emissions

1. Pollutant Emitted: PM10 2. Total Percent Efficiency of Control:
3. Potential Emissions: 4. Synthetically
20 (natural gas), 53 (distillate) 1b/hour 99.5 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions
Reference: General Electric, Bumms and Roe Method Code: 2

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

Short term emissions:
See CPV-GC Appendix C
Values are maximum rates for all operating conditions
Annual emissions:
[(20 Ib/hr) X (335 days/year) X (24 hr/day) + (53 Ib/hr) X (30 days/year) X (24
hr/day)] / (2000 1b/ton)
= 99.5 tons/tear

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

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

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

_ 20 Io/hour (natural gas), 51 lb/hour 20 (natural gas), 53 (distillate) Ib/hour 99.5
(distillate) tons/year

5. Method of Compliance (limit to 60 characters):
Annual stack test, USEPA Method 5

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

Concentration limits apply for operating loads greater than 50%.

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




Emissions Unit Information Section 1 of 2

Pollutant Detail Information Page 5 of 6

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

Potential/Fugitive Emissions

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

3. Potential Emissions: 4. Synthetically
See CPV-GC Appendix C. Ib/hour 222.2 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 7. Emissions

Reference: General Electric, Burns and Roe

Method Code: 2

8. Calculation of Emissions (limit to 600 characters):
Short term emissions:
See CPV-GC Appendix C
Values are maximum rates at 100% operating load
Annual emissions:
[(49 Ib/hr) X (335 days/year) X (24 hi/day) + (70 Ib/hr) X (30 days/year) X (24
hr/day)] / (2000 Ib/ton)
= 222.2 tons/tear

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):
Potential annual emission rate assumes continuous power augmentation when natural gas
firing.

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

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
See CPV-GC Appendix C.

tons/vear

See CPV-GC Appendix C. Ib/hour 222.2

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

24-hr block average demonstrated by CEMS

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):
See CPV-GC Appendix C.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 25
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Pollutant Detail Information Page 6__of 6

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION

(Regulated Emissions Units -

Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: VOC

2. Total Percent Efficiency of Control:

3. Potential Emissions:

4. Synthetically

3 (natural gas), 8 (distillate) 1b/hour 14.8 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year

6. Emission Factor:

Reference: General Electric, Burns and Roe

7. Emissions

Method Code: 2

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

Short term emissions:

See CPV-GC Appendix C

Values are maximum rates for all operating conditions
Annual emissions:

[(3 Ib/hr) X (335 days/year) X (24 hr/day) + (8 Ib/hr) X (30 days/year) X (24 hr/day)] /

(2000 Ib/ton)
= 14.8 tons/tear

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

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

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

1.4 ppmvw as CHy (natural gas)
3.5 ppmvw as CH,4 (distillate)

tons/year

3 (natural gas), 8 (distillate) Ib/hour 14.8

5. Method of Compliance (limit to 60 characters):
USEPA Method 25A

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

Concentration limits apply for operating loads greater than 50%.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 26
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H. VISIBLE EMISSIONS INFORMATION
. (Only Regulated Emissions Units Subject to a VE Limitation)

Visible Emissions Limitation: Visible Emissions Limitation of

1. Visible Emissions Subtype: VE20 2. Basis for Allowable Opacity:
[ X] Rule [ ] Other

3. Requested Allowable Opacity:
Normal Conditions: 20 % Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min/hour

4. Method of Compliance:
Annual test using USEPA Method 9

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

I. CONTINUOUS MONITOR INFORMATION

' (Only Regulated Emissions Units Subject to Continuous Monitoring)
Continuous Monitoring System: Continuous Monitor of
1. Parameter Code: EM 2. Pollutant(s): NOX, CO
3. CMS Requirement: [ X 1 Rule i
] Other

4. Monitor Information:
Manufacturer: Not yet determined.
Model Number:
Serial Number:

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

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

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 27
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J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION

(Regulated Emissions Units Only)

Supplemental Requirements

1. Process Flow Diagram

[ 1 Attached, Document ID:CPV-GC [ ] Not Applicable [ ] Waiver Requested
2. Fuel Analysis or Specification

[ X ] Attached, Document ID: CPV-GC [ ] Not Applicable [ ] Waiver Requested
3. Detailed Description of Control Equipment

[ X ] Attached, Document ID: CPV-GC [ ] Not Applicable [ ] Waiver Requested
4. Description of Stack Sampling Facilities

[ X ] Attached, Document ID: CPV-GC [ ] Not Applicable [ ] Waiver Requested
5. Compliance Test Report

[ 1 Attached, Document ID:

[ ] Previously submitted, Date:

[ X ] Not Applicable
6. Procedures for Startup and Shutdown

[ ] Attached, Document ID: [ X1 Not Applicable [ ] Waiver Requested
7. Operation and Maintenance Plan

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

[ X] Attached, Document ID: CPV-GC [ ] Not Applicable
9. Other Information Required by Rule or Statute

[ X] Attached, Document ID: CPV-GC [ ] Not Applicable

10. Supplemental Requirements Comment:

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 28
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Additional Supplemental Requirements for Title V Air Operation Permit Applications

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

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

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

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

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

[ 1 AcidRain Part - Phase II (Form No. 62-210.900(1)(a))
Attached, Document ID:

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

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

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

[ ] Phase I NOx Compliance Plan (Form No. 62-210.900(1)(a)4.)
Attached, Document ID:

[ ] Phase NOx Averaging Plan (Form No. 62-210.900(1)(a)5.)
Attached, Document ID:

[ X1 Not Applicable

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 29
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III. EMISSIONS UNIT INFORMATION

A separate Emissions Unit Information Section (including subsections A through J as required)
must be completed for each emissions unit addressed in this Application for Air Permit. If
submitting the application form in hard copy, indicate, in the space provided at the top of each
page, the number of this Emissions Unit Information Section and the total number of Emissions
Unit Information Sections submitted as part of this application.

A. GENERAL EMISSIONS UNIT INFORMATION
(A1l Emissions Units)

Emissions Unit Description and Status

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

[ X] This Emissions Unit Information Section addresses, as a single emissions unit, a single
process or production unit, or activity, which produces one or more air pollutants and
which has at least one definable emission point (stack or vent).

[ ] This Emissions Unit Information Section addresses, as a single emissions unit, a group of
process or production units and activities which has at least one definable emission point
(stack or vent) but may also produce fugitive emissions.

[ 1 This Emissions Unit Information Section addresses, as a single emissions unit, one or more
process or production units and activities which produce fugitive emissions only.

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

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

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

3. Description of Emissions Unit Addressed in This Section (limit to 60 characters):

Fresh Water Cooling Tower

4. Emissions Unit Identification Number: [ ] NoID
ID: [ X ] ID Unknown
5. Emissions Unit | 6. Initial Startup 7. Emissions Unit Major | 8. Acid Rain Unit?
Status Code: Date: Group SIC Code: [ X ]
C September 2003 49

9. Emissions Unit Comment: (Limit to S00 Characters)

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 30
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Emissions Unit Control Equipment

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

High efficiency drift eliminators.

2. Control Device or Method Code(s): 15

Emissions Unit Details

1. Package Unit:
Manufacturer: General Electric
Model Number:

2. Generator Nameplate Rating:

3. Incinerator Information:
Dwell Temperature:
Dwell Time:
Incinerator Afterburner Temperature:

°F
seconds
°F

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

Emissions Unit Operating Capacity and Schedule

1. Maximum Heat Input Rate: mmbBtu/hr

2. Maximum Incineration Rate: Ib/hr tons/day
3. Maximum Process or Throughput Rate: 75,000 gal/min

4. Maximum Production Rate:

5. Requested Maximum Operating Schedule:

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

Operating Capacity/Schedule Comment (limit to 200 characters):

Maximum process rate (Item 3) is cooling tower water circulation rate.

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 32
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. C. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

List of Applicable Regulations

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 33
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D. EMISSION POINT (STACK/VENT) INFORMATION

Emission Point Description and Type

(Regulated Emissions Units Only)

1. Identification of Point on Plot Plan or
Flow Diagram? Cooling Tower

2. Emission Point Type Code:

3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking (limit to

100 characters per point):

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

5. Discharge Type Code:

6. Stack Height:

58 feet

7. Exit Diameter:

42 feet

8. Exit Temperature:
°F

9. Actual Volumetric Flow

Rate:

acfm

10. Water Vapor:

Yo

11. Maximum Dry Standard Flow Rate:

dscfm

12. Nonstack Emission Point Height:

feet

13. Emission Point UTM Coordinates:

Zone:

East (km):

North (km):

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

Cooling tower consists of 5 cells. Exhaust temperature and flow rate vary with changes in

ambient temperature.

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

Effective: 2/11/99
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E. SEGMENT (PROCESS/FUEL) INFORMATION
(All Emissions Units)

Segment Description and Rate: Segment __ 1 of _2

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

Fresh water cooling tower re-circulation water flow rate

2. Source Classification Code (SCC): 3. SCC Units: 1000 gallons of water
circulated
2. Maximum Hourly Rate: | 3. Maximum Annual Rate: 6. Estimated Annual Activity
4.500 39,420,000 Factor:
7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:

10. Segment Comment (limit to 200 characters):

2

Segment Description and Rate: Segment 2 of

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

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

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

7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:

10. Segment Comment (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 35
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F. EMISSIONS UNIT POLLUTANTS
(All Emissions Units)

1. Pollutant Emitted

2. Primary Control
Device Code

3. Secondary Control

Device Code

4. Pollutant
Regulatory Code

PM/PM10

015

NS

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

Effective: 2/11/99
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of 1

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

Potential/Fugitive Emissions

1. Pollutant Emitted: PM/PM 10

2. Total Percent Efficiency of Control:

3. Potential Emissions:

4. Synthetically

0.79 Ib/hour 3.5 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year

6. Emission Factor:

Reference:

7. Emissions

Method Code: 3

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

See CPV-GC Appendix D-5.

[(0.79 1b/hr) X ( 8760 hr/year)] / (2000 1b/ton) = 3.5 tons/year

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

Allowable Emissions Allowable Emissions ___ 1 of __1_
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Emissions:
3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
0.0005% drift loss 0.79 Ib/hour 3.5 tons/year

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

Cooling tower design and operation

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

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99
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H. VISIBLE EMISSIONS INFORMATION
(Only Regulated Emissions Units Subject to a VE Limitation)

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

4. Method of Compliance:

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

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

Continuous Monitoring System: Continuous Monitor of
1. Parameter Code: 2. Pollutant(s):
3. CMS Requirement: [ 1 Rule [ ]
Other ‘
4. Monitor Information:
Manufacturer;

Model Number:

Serial Number:
5. Installation Date: 6. Performance Specification Test Date:

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

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 38
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Pollutant Detail Information Page 1 of 1

J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION

(Regulated Emissions Units Only)

Supplemental Requirements

1. Process Flow Diagram
[ ] Attached, Document ID: [ X ] Not Applicable [

] Waiver Requested

2. Fuel Analysis or Specification
[ ] Attached, Document ID: [ X ] Not Applicable [

] Waiver Requested

3. Detailed Description of Control Equipment
[ X ] Attached, Document ID: [ 1 Not Applicable [

1 Waiver Requested

4. Description of Stack Sampling Facilities
[ 1 Attached, Document ID: [ X ] Not Applicable [

] Waiver Requested

5. Compliance Test Report
[ 1 Attached, Document ID:
[ 1 Previously submitted, Date:
[ X] Not Applicable

6. Procedures for Startup and Shutdown
[ 1 Attached, Document ID: [ X ] Not Applicable [

] Waiver Requested

7. Operation and Maintenance Plan
[ ] Attached, Document ID: [ X ] Not Applicable [

] Waiver Requested

8. Supplemental Information for Construction Permit Application
[ X ] Attached, Document ID: [ 1 Not Applicable

9. Other Information Required by Rule or Statute
[ ] Attached, Document ID: [ X ] Not Applicable

10. Supplemental Requirements Comment:

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 39
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Pollutant Detail Information Page 1__of__ 1

Additional Supplemental Requirements for Title V Air Operation Permit Applications

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

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

13. Identification of Additional Applicable Requirements
[ 1 Attached, Document ID: [ X1 Not Applicable

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

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

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

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

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

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

[ 1 Phase I NOx Compliance Plan (Form No. 62-210.900(1)(a)4.)
Attached, Document ID:

[ ] Phase NOx Averaging Plan (Form No. 62-210.900(1)(a)5.)
Attached, Document ID:

[ X ] Not Applicable

DEP Form No. 62-210.900(1) - Form
Effective: 2/11/99 40
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APPENDIX C .
AIR POLLUTANT EMISSIONS



PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100 % Methane

Fuel LHV 21,515 Buy/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ base load

Fuel temperature 365 F

Site elevation: 19ft
Site pressure: 14.69 psia
Ambient temperature: 25F
Relative Humidity: 60%

100% Load METHANE




PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100% Methane

Fuel LHV 21,515 Btw/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ 75% load

Fuel temperature 365 F

Site elevation: 191t
Site pressure: 14.69 psia
Ambient temperature: 25F
Relative Humidity: 60%
75% Load METHANE
NOx |z

5| ppmvd @ 15%02

UHC

vOC

S02

S03

Sulfur Mist

Front Half
+ Sulfates
Partic. [z




PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100% Methane

Fuel LHV 21,515 Btw/Ib

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ 50% load

Fuel temperature 365 F

Site elevation: 19ft

Site pressure: 14.69 psia
Ambient temperature: 25F
Relative Humidity: 60 %

50% Load METHANE

55|ppmvd @ 15%02

38
Bt

Sulfur Mist|:

Front Half + Sulfates
Partic.|; :

Sulfates|z

i1




PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/lb

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ base load

Fuel temperature 80 F

Site elevation: 191t

Site pressure: 14.69 psia
Ambient temperature: 25F
Relative Humidity: 60%

100% Load Distillate

0|ppmvd @ 15%02

Sulfur Mist[gRass

Front Half +|

Front Half |32 4
Sulfates

+ Sulfates

GE does not recommend operation of the SCR during distillate fuel operation




PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btww/Ib

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
. Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ 75% load

Fuel temperature 80 F

Site elevation: 191t
Site pressure: 14.69 psia
Ambient temperature: 25F
Relative Humidity: 60%

75% Load Distillate

2P

GE does not recommend operation of the SCR during distillate fuel operation




PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/lb

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ 50% load

Fuel temperature 80 F

Site elevation: 191t
Site pressure: 14.69 psia
Ambient temperature: 25F
Relative Humidity: 60%

50% Load Distillate

UHC

vOC
S02
SO3
Sulfur Mist |z

Front Half + 552509
Sulfates
Partic. |z

PM10
Particulates

GE does not recommend operation of the SCR during distillate fuel operation



PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100% Methane

Fuel LHV 21,515 Btw/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ base load

Fuel temperature 365 F

Site elevation: 191t
Site pressure: 14.69 psia
Ambient temperature: 59F
Relative Humidity: 74%
100% Load METHANE
NOXx & ppmvd @ 15%02

Sulfur Mist

Front Half
+ Sulfates|z
Partic. |2

PM10
Particulates

Ammoniafiz i
O2iE

H20




PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)
Assumptions:

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/lb

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ base load

Fuel temperature 80 F

Site elevation: 191t
Site pressure: 14.69 psia
Ambient temperature: 59F
Relative Humidity: 74%

100% Load Distillate

0lppmvd @ 15%02

Particulates:

Ammoni

GE does not recommend operation of the SCR during distillate fuel operation



PRELIMINARY

HRSG EMISSIONS (after SCR for NOX reduction)
Assumptions:
Gas Turbine: PG7241(FA)
Fuel 100 % Methane
Fuel LHV 21,515 Btw/lb
Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ base load
Fuel temperature 365 F

Site elevation: 191t

Site pressure: 14.69 psia
Ambient temperature: 72F
Relative Humidity: 73%

100% Load METHANE

ppmvd @ 15%02

Front Half + [
Sulfates [

Sulfates iz




PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100% Methane

Fuel LHV 21,515 Btw/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ 75% load

Fuel temperature 365 F

Site elevation: 19ft
Site pressure: 14.69 psia
Ambient temperature: T2F
Relative Humidity: 73%

75% Load MIETHANE

Sulfur Mist

Front Half +|&

B




PRELIMINARY
HRSG EMISSIONS (after SCR for NOX reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100% Methane

Fuel LHV 21,515 Btw/1b

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ 50% load

Fuel temperature 365 F

Site elevation: 191t
Site pressure: 14.69 psia
Ambient temperature: 72F
Relative Humidity: 73%

50% Load METHANE

5lppmvd @ 15%02

vOC

S02

SO3

e Sulfur Mist
Front Half +
Sultates

Partic.|&

Particulates |

Ammonia B A




. . | PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)
Assumptions:

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/lb

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ base load

Fuel temperature 80 F

Site elevation: 19ft
Site pressure: 14.69 psia
Ambient temperature: 72F
Relative Humidity: 73%

100% Load Djstillate

Sulfur Mist

Front Half +[% Front Half -+ [

Sulfates Sulfates F
Partic.}i: Partic. |
PM10
Particulates : =

GE does not recommend operation of the SCR during distillate fuel operation



‘ PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/1b

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ 75% load

Fuel temperature 80 F

Site elevation: 19ft
Site pressure: 14.69 psia
Ambient temperature: 72 F
Relative Humidity: 73%

75% Load Dijstillate

Front Half +[2
Sulfates|s
Partic. [t

GE does not recommend operation of the SCR during distillate fuel operation



PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/1b

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on 0.05 WT % Sulfur content in the fuel

Gas Turbine @ 50% load

Fuel temperature 80 F

Site elevation: 19ft
Site pressure: 14.69 psia
Ambient temperature: 72F
Relative Humidity: 73%

50% Load Dijgtillate

SRt

Qlppmvd @ 15%02

Front Half +}32
Sulfates|s
Partic. |z

PM10 3
Particulates|i

GE does not recommend operation of the SCR during distillate fuel operation



PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100 % Methane

Fuel LHV 21,515 Btw/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ base load

Fuel temperature 365 F

Site elevation: 191t -
Site pressure: 14.69 psia
Ambient temperature: 97F
Relative Humidity: 70%

100% Load METHANE

Front Halffiifeus
+ Sulfates =
Partic. |5

PM10

Particulate Particulat

es|;

Ammonia




PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)
Assumptions: _

Gas Turbine: PG7241(FA)

Fuel 100% Methane

Fuel LHV 21,515 Btw/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ 75% load

Fuel temperature 365 F

Site elevation: 19ft
Site pressure: 14.69 psia
Ambient temperature: 97F
Relative Humidity: 70%

75% Load METHANE

g=aaierh




PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100 % Methane

Fuel LHV 21,515 Buy/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel
Gas Turbine @ 50% load

Fuel temperature 365 F

Site elevation: 191t

Site pressure: 14.69 psia
Ambient temperature: 97F
Relative Humidity: 70 %

50% Load METHANE

T2 ppmvw

S

Front Half + Sulfates|:

it pph Front Half +:
Partic. | =

Sulfates|
Partic.

Particulates|s




PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/1b

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ base load

Fuel temperature 80 F

Site elevation: 191t
Site pressure: 14.69 psia
Ambient temperature: 97F
Relative Humidity: 70%

100% Load Distillate

Olppmvd @ 15%02

Front Half |z
+ Sulfates
Partic.E

PM10
Particulates |

GE does not recommend operation of the SCR during distillate fuel operation



PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/lb

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ 75% load

Fuel temperature 80 F

Site elevation: 191t
Site pressure: 14.69 psia
Ambient temperature: 97F
Relative Humidity: 70%

75% Load Distillate

PM10[i
Particulates|#

GE does not recommend operation of the SCR during distillate fuel operation



PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel Distillate, H/C ratio of 1.8

Fuel LHV 18,300 Btw/1b

Water injection for NOx control to 42 ppmvd @ 15% O2 at GT exhaust
Sulfur emission based on 0.05 WT% Sulfur content in the fuel

Gas Turbine @ 50% load

Fuel temperature 80 F

Site elevation: 19t
Site pressure: 14.69 psia
Ambient temperature: 97 F
Relative Humidity: 70%

50% Load Distillate

)(PpMvd @ 15%02

ppmvd

| pPpPmvw

Front Half +
Suifates|:
Partic.

Front Half + ‘
Sulfates
Partic. |z

PM10E
Particulates

GE does not recommend operation of the SCR during distillate fuel operation



PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100% Methane

Fuel LHV 21,515 Btw/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel

Steam Injection for Power Augmentation (3.5 % of compressor flow)
Gas Turbine @ base load ‘

Fuel temperature 365 F

Site elevation: 191t

Site pressure: 14.69 psia

Ambient temperature: 97F :
Relative Humidity: 70%

100% Load METHANE

NOXx|$58E5315 ppmvd @ 15%02




PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100% Methane

Fuel LHV 21,515 Btw/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel

Steam Injection for Power Augmentation (3.5 % of compressor flow)
Gas Turbine @ base load

Fuel temperature 365 F

Site elevation: 191t
Site pressure: 14.69 psia
Ambient temperature: 72 F
Relative Humidity: 73%

100% Load METHANE
5ppmvd @ 15%02
0|lppmvd

L PpMvW

VOC|:
S02};

SO3}i

Sulfur Mist|:

Front Half Eiieaiiet

+ Sulfates}; Suifates i




PRELIMINARY
HRSG EMISSIONS (after SCR for NOx reduction)

Assumptions:

Gas Turbine: PG7241(FA)

Fuel 100 % Methane

Fuel LHV 21,515 Btu/lb

Sulfur emission based on 0.0065 WT% Sulfur content in the fuel

Steam Injection for Power Augmentation (3.5% of compressor flow)
Gas Turbine @ base load

Fuel temperature 365 F

Site elevation: 10t
Site pressure: 14.69 psia
Ambient temperature: S59F
Relative Humidity: 74%

100% Load METHANE

5|ppmvd @ 15%02

UHC

VvOC

502

S03

Sulfur Mist

. -
Particulatesfs:

Particulates

Ammonia




Competative Power Ventures Maximum Potential Annual Emissions

Units NOy co vOC SO, SO, PM H,S0, NH,3

Capacity Factor 100% 100% 100% 100% 100% 100% 100% 100%
Natural Gas

Operating Period Hours 8040 8040 8040 8040 8040 8040 8040 8040

Emission Rate Ib/hr 24.1 49.0 3.0 10.0 1.0 20.0 2.0 12

Annual Emissions tons/year 96.9 197.0 11.9 40.2 3.9 80.4 8.0 48.2
Distillate

Operating Period Hours 720 720 720 720 720 720 720 720

Emission Rate Ib/hr 80.0 70.0 8.0 99.0 7.0 53.0 11.0 10.0

Annual Emissions tons/year 28.8 252 2.9 35.6 2.5 19.1 4.0 3.6

Total Annual Emissions|tons/year 125.7 222.2 14.8 75.8 6.4 99.5 12.0 51.8




Competative Power Ventures Maximum Actual Annual Emissions
Units NOy (o{0) voC SO, S0, PM H,SO, NH,3
Controlled | Uncontrolled
Capacity Factor 100% 100% 100% 100% 100% 100% 100% 100% 100%
Natural Gas (with PA)
Operating Period Hours 2000 2000 2000 2000 2000 2000 2000 2000 2000
Emission Rate Ib/hr 22.5 57.9 47.0 3.0 10.0 1.0 20.0 1.0 12
Annual Emissions tons/year 22.5 57.9 47.0 3.0 10.0 1.0 20.0 1.0 12.0
Natural Gas (without PA)
Operating Period Hours 6040 6040 6040 6040 6040 6040 6040 6040 6040
Emission Rate Ib/hr 22.5 57.9 28.0 2.8 9.0 1.0 20.0 1.0 11
Annual Emissions tons/year 68.0 174.8 84.6 8.5 27.2 2.9 60.4 3.0 33.2
Distillate
Operating Period Hours 720 720 720 720 720 720 720 720 720
Emission Rate Ib/hr 73.6 311.5 63.0 7.0 92.0 6.0 51.0 10.0 10.0
Annual Emissions tons/year 26.5 112.1 22.7 2.5 33.1 2.2 18.4 3.6 3.6
Total Annual Emissions|tons/year 116.9 3449 154.2 14.0 70.3 6.1 98.8 7.'6 48.8




09/10/2000

Competitive Power Ventures - Gulfcoast Project
Cooling Tower PM Emissions Calculations

Parameter Units Value
Cooling Tower Circulating
Flow* gal/min 75,000
Drift Fraction of Circulating
Flow* percent 0.0005
Drift Rate gal/min 0.375
Drift Rate gal/hr 22.5
Water Density Ib/gal 8.33
Water Density Assumed for
Cooling Water ib/gal 8.33
Drift Rate Ib/min 3.12
Drift Rate ib/hr 187.43
Convert Ib/hr to g/s /s per Ib/hr 0.126
Drift Rate . gls 23.6
Dissolved & Suspended
Solids in Water mg/l 4200
Dissolved & Suspended
Solids in Water Il 4.2
Convert Liters to Gallons ligal 3.785
Dissolved & Suspended
Solids in Water /gal 15.90
PM Emissions g/hr 357.7
PM Emissions ib/hr 0.79
PM Emissions g/s 0.099
Number of Cells 5
PM Emissions g/s per cell 0.020
* per Marley specification

10:40 PM

ctower.xls



APPENDIX D
AIR QUALITY MODELING



Appendix D-1



BEE-Line Software Version: 5.13

Input File - ct88.GPW

Input File - ct88.PIP
Output File - ct8B.TAR
Output File - ct88.SUM
Qutput File - ct88.S0

BPIP (Dated: 95086)
DATE : 9/ 1/ o
TIME : 15:24:21
O:\AIR_ENG\PROJECTS\pineypt\CtB8.BST BEESTWin GEP Files 9/1/2000 3:24:20
PM

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

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

UTMP is set to UTMN. The input is assumed to be in a local

X-Y coordinate system as opposed to a UTM coordinate system.
True North is in the positive Y direction.

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

0:\AIR_ENG\PROJECTS\pineypt\ct88.BST BEESTWin GEP Files 9/1/2000 3:24:20
PM

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

Stack-Building Preliminary*
Stack Stack Base Elevation GEP*~* GEP Stack
Name Height Differences EQN1 Height value
25/50A 31.08 0.00 55.66 65.00
CELL1 17.83 0.00 54.08 65.00
CELL2 17.83 0.00 57.15 65.00
CELL3 17.83 0.00 57.15 65.00
CELL4 17.83 0.00 57.15 65.00
CELLS 17.83 0.00 57.15 65.00

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

** Results were derived from Equation 1 on page 6 of GEP Technical
Support Document. Values have been adjusted for any stack-building



base elevation differences.

~ Note:

GEP Technical Support Document.

DATE

T

IME

9/ 1/ ¢
15:24:21

BPIP

(Dated:

95086)

0:\AIR_ENG\PROJECTS\pineypt\ct88.BST BEESTWin GEP Files 9/1/2000 3:24

PM

BPIP output is

SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO

SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO

SO
SO
SO
SO
SO
SO
SO
SO

BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDWID
BUILDWID
BUILDWID
BUILDWID
BUILDWID
BUILDWID

BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDWID
BUILDWID
BUILDWID
BUILDWID
BUILDWID
BUILDWID

BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDWID
BUILDWID

in meters

25/50A
25/50A
25/50A
25/50A
25/50A
25/50A
25/50A
25/50A
25/50A
25/50A
25/50A
25/50A

CELL1
CELL1
CELL1
CELL1
CELL1
CELL1
CELL1
CELL1
CELL1
CELL1
CELL1
CELL1

CELLZ2
CELL2
CELL2
CELL2
CELL2
CELL2
CELL2
CELL2

20
22

22.
20.

22
22

50.

21
21

50.
21.

21

20

16.
22.
20.

16

22,
67.
19.
20.
50.
19.
20.

20.
16.
22,
20,
16.
22,

67

19.

.73
.86
86
73
.86
.86
32
.87
.87
32
87
.87

.73
76
86
73
.76
86
79
53
82
32
53
82

73
76
86
73
76
86
.79
S3

20.73
22.86
22.86
20.73
22.86
22.86
53.39
21.87
21.87
53.39
21.87
21.87

20.73
16.76
22.86
20.73
16.76
22.86
63.72
17.65
20.82
53.39
17.65
20.82

20.73
l6.76
22.86
20.73
16.76
22.86
63.72
17.65

22.86
22.86
22.86
22.86
22.86
22.86
19.88
21.87
19.88
19.88
21.87
19.88

20.73
16.76
22.86
20.73
16.76
22.86
57.71
15.24
19.88
54.83
15.24
19.88

20.73
16.76
22.86
20.73
16.76
22.86
57.71
15.24

22
22
20
22
22
20

21

20.
16.
20.
20.
16.
20.
54.
17.
85.
54.
17.
85.

20.
16.
20.
20.
16.
20.
.62
.65

54
17

.86
.86
.73
.86
.86
.73
21.
.87
85.
21.
21.
85.

87

71
87
87
71

73
76
73
73
76
73
62
65
71
62
65
71

73
76
73
73
76
73

22
22
20
22
22
20
21
21
78
21
21
78

20
16
20

20.

16
20
52

19.
78.

52

19.
78.

16
16

20.
1e6.

16

20.

21

19.

.86
.86
.73
.86
.86
.73
-87
.87
.95
.87
.87
.95

.73
.76
.73
73
.76
.73
.74
53
95
.74
53
95

.76
.76
73
76
.76
73
.47
53

22
22
20
22
22

20.
21.
21.
69.
21.
21.
69.

16

20

16.
16.
20.
.82
.82
45.
20.
.82
.80

20
20

20
69

16
22
20

16.
.86
.73
.82

22
20
20

24.

Criteria for determining stack heights for modeling emission
limitations for a source can be found in Table 3.1 of the

:20

.86
.86
.73
.86
.86

73
87
87
80
87
87
80

.76
16.
.73

76

76
76
73

72
82

.76
.86
.73

76
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SO
SO
SO
SO

SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO
SO

SO
SO
SO
SO
SO
SO
so
SO
SO
SO
SO
SO

SO
SO
SO
SO
sO
SO
SO
SO
SO
SO
SO
SO

BUILDWID
BUILDWID
BUILDWID
BUILDWID

BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDWID
BUILDWID
BUILDWID
BUILDWID
BUILDWID
BUILDWID

BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDWID
BUILDWID
BUILDWID
BUILDWID
BUILDWID
BUILDWID

BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDHGT
BUILDWID
BUILDWID
BUILDWID
BUILDWID
BUILDWID
BUILDWID

CELL2
CELL2
CELL2
CELL2

CELL3
CELL3
CELL3
CELL3
CELL3
CELL3
CELL3
CELL3
CELL3
CELL3
CELL3
CELL3

CELL4
CELL4
CELL4
CELL4
CELL4
CELL4
CELL4
CELL4
CELL4
CELL4
CELL4
CELL4

CELLS5
CELLS5
CELL5
CELL5
CELL5
CELL5
CELLS
CELL5
CELL5
CELLS
CELLS5
CELLS

23
50
19
23

20
16
22
20
16

19
23

89

20
16
22

16
16
22

16

17
19
23
17
19
21

.79
.32
.53
.79

.73
.76
.86
.73
.76
20.
67.

73
79
53

.79
50.
19.
.93

32
53

.73
.76
.86
20.
16.
20.
67.
19.
23.
50.
19.
89.

73
76
73
79
53
79
32
53
93

.76
.76
.86
16.
.76
16.
.65
.53
.79
.65
.53
.47

76

76

22
53
17
22

20
16
22
20
16
20
63
17

22,
53.
17.
91.

16.
16.
.86
16.
16.
20.
19.
17.
22,
19.
.65
54.

22

17

16

20

16.
.76
16.
19.
17.
.62
.53
17.
21.

16

54
19

.17
.39
.65
.17

.73
.76

86

.73
.76
.73
.72

65
17
39
65
28

76
76

76
76
73
53
65
17
53

62

.76
16.
.73

76
76
76

53
65

65
47

19
54
15
19

20.
.76

16

22.

20

16.
20.

54
15

54

16

16

20.
.24
.83
.82
.24
.82

15
54
20
15
20

16
16
20
16
16

20
15
54

20.
15.
20.

.88
.83
.24
.88

73

86
73
76
73
83

.24
19.
54.
15.
.83