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1.0 INTRODUCTION

Florida Power & Light Company (FPL), proposes to license. construct, and operate two nominal
980-megawatt (MW) net solid fuel fired units on a 4,900-acre Site located in unincorporated Glades
County, Florida (Figure 1-1). The FPL Glades Power Park (FGPP) will utilize coal and co-fire up to
20-percent {by weight) petroleum coke with coal. Each unit will consist of an ultra-supercritical
pulverized coal-fired boiler, steam turbine generator, and mechanical draft-cooling tower. The term
“supercritical” in the context of a boiler refers to higher steam operating pressures and temperatures
[i.e., greater than 3,608 pounds per square inch (psi) and 1,100 degrees Fahrenheit (°F)] than
conventional (subcritical} boiler designs and results in much greater efficiency. The air pollution
control equipment will consist of selective catalytic reduction {(SCR), fabnic filter for particulate
control, wet limestone flue gas desulfurization (FGD), a wet electrostatic precipitator (WESP), and
sorbent injection for enhanced mercury control. Associated facilities for handling coal, ammonia,
limestone, bottom ash, fly ash and FGD byproduct {(gypsum) will be constructed. Steam will be
generated by an ultra-supercritical puiverized coal-fired boiler and electricity will be produced in a
generator driven by a condensing-steam turbine with reheat and exiraction for feedwater heating.
Each power boiler is designed to burn eastern United States (U.S.) and imported bituminous coals
and petroleum coke as a co-fired fuel. Distillate oil will be used as a startup fuel and for combustion

stabilization.

Fuel, limestone, distillate oil, and ammonia will be received by train delivery system. Onsite fuel
storage will be able to accommodate up to 60 days of full-load operation for both units. The solid
by-products generated from the combustion process (fly ash, bottom ash, and FGD by-product) will

be recycled to the greatest extent possible or stored onsite.

Each power boiler will have pulverizers capable of handling the design fuel feed rate of about
400 tons per hour (TPH) or an equivalent heat input of approximately 8 700 million British thermal
units per hour (MMBtwhr). The steam generator will be capable of producing high-pressure
superheated steam at an output rate of approximately 6.6 million pounds per hour (Ib/hr). The steam
will drive a 3,600-revolutions-per-minute (rpm) steam turbine with a hydrogen-cooled generator. The
electric generator associated with the steam turbine is capable of converting the steam input rate into
about 1,060-MW gross electrical power output per unit. A portion of this output will be utilized to

operate the plant, resulting in the nominal net output of each unit of approximately 980 MW net.
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The permitting of FGPP requires an Air Construction Permit and Prevention of Significant

Deterioration (PSD) review. PSD review requires air quality assessments for determining the
facility's compliance with state new source review (NSR) regulations, including addressing
applicable PSD and nonattainment review requirements. The critical aspects of these assessments
include the air quality impact analyses performed using appropriate air dispersion models and the
Best Available Control Technology (BACT) analyses performed to evaluate the selected emission

control technology.

FGPP will be a new major facility that will result in net increases in air emissions. The U.S.
Environmental Protection Agency (EPA) has implemented regulations requiring a PSD review for
new sources that increase air emissions above certain threshold amounts. The threshold amoﬁm
a;lnplicable to FGPP is 100 tons per year (TPY) for fossil fuel fired steam electric generators.
Emissions from FGPP will exceed this threshold, and FGPP is subject to PSD review. Florida's PSD
rclgulations are codified in Rule 62-212.400, Florida Administrative Code (F.A.C.), and have been
approved by EPA. These Florida PSD regulations incorporate the requirements of EPA’s PSD

regulations.

Based on the emissions from the facility for each regulated pollutant, PSD review is required for
each of the following pollutants:

* Particulate matter (PM) as total suspended particulate matter (TSP) [PM{TSP}],

* Particulate matter with aerodynamic diameter of 10 microns or less (PM,,),

» Nitrogen dioxide (NO;),

e Sulfur dioxide (SO,),

* Carbon monoxide (CO),

¢ Volatile organic compounds (VOCs),

¢ Sulfunic acid mist (SAM), and

¢ Fluorides.

Glades County has been designated as an attainment area for all criteria pollutants [i.e., attainment:
ozone {O3), PMyy, 8O,, CO, and NO,; unclassifiable: lead} and is a PSD Class II area for PM,q4, SO,,

and NO,; therefore, the PSD review will follow the NSR applicable to attainment areas.
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. The air permit application is divided into seven major sections:
. Section 2.0 presents a description of FGPP, including air emissions and stack
parameters.
e Section 3.0 provides a review of the PSD and nonattainment requirements

applicable to FGPP.
. Section 4.0 includes the control technology review with discussions on BACT.

. Section 5.0 discusses the ambient air monitoring analysis (pre-construction

monitoring) required by PSD regulations.

. Section 6.0 presents a summary of the air modeling approach and results used in
assessing compliance of the FGPP with ambient air quality standards (AAQS), and

PSD increments.

. Section 7.0 provides the additional impact analyses for soils, vegetation, and

visibility.
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2.0 PROJECT DESCRIPTION

2.1 SITE LAYOUT AND DESCRIPTION
FGPP will be located within a 4,900-acre Site, with the power block and fuel and limestone handling

facilities located in the central portion of the Site and the by-product storage facilities located toward
the northeast. Figure 2-1 present the boundary of the Site. Figure 2-2 presents an overall plot plan
with Figures 2-3 and 2-4 providing greater detail of the facilities. A typical profile of the facilities is
shown in Figure 2-5. Approximately 65 acres will be utilized for the power block containing the

ultra-supercritical boilers, steam turbine/electric generators, cooling towers, and other facilities.

2.2 FUELS

The primary fuel will be eastern U.S. and imported bituminous coals, and petroleum coke, delivered
to the plant by rail. The units will co-fire up to 20 percent by weight petroleum coke with coals. The
amounts of each type of fuel will vary depending upon economic conditions. Typical ultimate and
proximate analyses of coals and petroleum coke representative of the types of fuels proposed for
FGPP are shown in Table 2-1. Distillate oil with a sulfur content not to exceed 0.0015 percent will

be used for startup (Table 2-2).

Maximum hourly fuel use quantities representative of full load operation for typical fuels will range
from about 350 to 400 TPH for each unit. On average, maximum annual fuel use will be about
6.7 million TPY. The TPY is based on 100-percent capacity factor. The active fuel storage area will
contain sufficient fuel for about 7 days of operation, while the inactive storage area will contain

sufficient fuel for up to 60 days of operation for both units.

23 SOURCE EMISSIONS AND STACK PARAMETERS

The types and sources of air emissions associated with FGPP consist of the two ultra-supercritical
boilers, two mechanical draft-cooling towers, two emergency generators, one auxiliary boiler, and

matenal handling facilities.

State-of-the-art air pollution handling equipment will be installed on FGPP to minimize air
emissions. Within the boiler, combustion controls will minimize the formation of nitrogen oxides
(NO,} and the formation of CO and VOCs by combustor design. After the economizer, further NO,
reduction will be achieved by SCR. PM emissions will be controlled using a fabric filter commonly

referred to as a baghouse. An electro-static precipitator (ESP) may be installed prior to the fabric
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filter as a means to remove ash for by-product recycling. Sulfur oxides (SO,) will be controlled
using a wet limestone FGD followed by a WESP. The combination of these techniques are proposed
for FGPP and have been determined to represent BACT on previous projects based on an evaluation
of economic, energy, and environmental impacts. Table 2-3 presents the performance and maximum
estimated emission rates of regulated pollutants for each nominal 980-MW supercritical unit. The
design parameters are provided in Table 2-3 for operating loads of 100, 70, and 40 percent. The
maximum estimated emission rates were determined using the air pollution control equipment

proposed for FGPP.

Emissions of pollutants classified as hazardous air poliutants (HAPs) will result from metals found in
trace amounts in coal and petrolenm coke. Certain trace metals can also be volatilized in the
combustion process. These trace metals either remain in the gas phase or condense to form small
PM. The fraction that condenses is dependent upon the specific trace metal and the flue gas
temperature. Some trace metals condense onto other PM in the gas stream and may be collected in
tﬁe particulate control systen. The amount of condensation depends upon the volatilization
properties of the trace metals and the temperature prior to the particulate control device. The
combination of controls that include a fabric filter, wet FGD, and WESP will effectively limit the

emissions of these pollutants.

For mercury, removal is enhanced by the SCR where elemental mercury is oxidized into a form that can
be readily collected by the fabric filter, wet FGD system, and WESP. Sorbent injection wil! be used to
prbvide additional mercury control. The sorbent, which will be injected as a fine powder, will enhance
mercury removal from the gas stream as well as provide continued sorption while the sorbent remains
on the filters. A mercury emission rate of 9.9 x 10 pounds per megawatt per hour (lb/MW-hr) on an
annual basis is proposed. This emission level is less than one-half of the U.S. Environmental Protection
Agency (EPA) mercury emission limit of 20 x 10 I[b/MW-hr for new bituminous coal-fired power
plants [Code of Federal Regulations, Title 40 (40 CFR) 60.45a; EPA, 2006]. Emissions of lead are
effectively controlled by the fabric filter, as the primary PM control device, and the WESP, which will
remove additional lead-containing particles. Hydrogen fluoride will be effectively removed in the wet
limestone FGD at removal levels similar to that of SO, (e.g., 98 perecent). Organic HAP emissions are
controlled by boiler design features and combustion air feed rates. The boilers will be designed and

operated for high-combustion efficiency, which will inherently minimize the production of organic

HAP emissions.
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Emissions for HAPs were determined based on the revised AP-42 emussion factors. For metals,
AP-42 emission factors were used along with data available from the U.S. Geological Survey
(USGS) on coal quality. Theuse of AP-42 emission factors for HAPs is considered to provide
conscrvative estimates of emissions. The estimated HAP emissions for FGPP based on AP-42

cmission factors and conservative assumptions on fuel quality are presented in Appendix A.

The mercury emissions for FGPP were based on an evaluation of the potential mercury
concentrations in the fuels being considered and the co-benefits of the air quality control system that
includes SCR, fabric filter, wet limestone FGD, and WESP. In addition, sorbent injection would be
used to further reduce mercury. Together, 90-percent removal was considered technically feasible
with the combination of controls. FGPP will use a variety of fuel supplies that includes coal from
Central Appalachia, imported bituminous coals, and petroleum coke. Central Appalachian coal was
used as the basis for determining the uncontrolled mercury content. The U.S. Geological Survey
(USGS) COALQUAL database was used to determine the expected annual average mercury content
in the coal.  An uncontrolled emission rate of about 12 pounds per trillion Btu (Ib/TBtu) was
determined using both the average of all Central Appalachian coals in the USGS COALQUAL
database. Mercury content in coal is quite variable and varies by area and mine, and the data clearly
suggests a lognormal distnbution. Using the average mercury concentration provides an appropriate
basis for an uncontrolled mercury concentration in the coals for FGPP that would be expected over
an annual period. Using 90-percent control and an uncontrolled an emission rate of 12 1b/TBtu, an
annual average emission limit of 9.9 x 10 Ib/MW-hr is being proposed for FGPP. The EPA
Subpart Da mercury standard is an annual average and the monitoring requirements for this standard

will be used to demonstrate compliance.

Table 2-4 presents the potential PM/PM,; emissions from the mechanical draft-cooling tower
associated with each 980-MW unit. PM emissions are emitted from a mechanical draft-cooling
tower in the form of drift. Drift is water aerosols emitted from the cooling tower containing
dissolved minerals from the water circulating in the cooling tower. The dissolved minerals become
PM including PM,, when the water in the drift is evaporated. Cooling tower drift will be controlled
through the use of mist climinators that will be designed to limit drifi to 0.0005 percent of the

circulating water rate of the cooling tower.
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PM cmissions will be generated by material handling operations that include fuel handing and
storage, limestone handling and storage, and by-product handling and storage. The latter includes

baottom and fly ash and FGD by-product.

Fuel (domestic and imported bituminous coals and petroleum coke) will be transported to the Site by
rail in up to 125-car unit trains. On average, about one train per day will deliver fuel to the Site.
Fuel will be unloaded in rapid rail unloading system with dust control. From the unloading system,
the fuel will be transferred to a transfer tower where fuel is unloaded into the active and inactive
storage areas using a portal unloading system. The active coal storage area will maintain sufficient
fuel for about 7 days of fuli-load operation by both units, while the inactive storage area will
maintain sufficient fuel for up to 60 days of full-load operation by both units. The inactive fuel
storage area will be sealed with a crusting agent. The fuel will be reclaimed from the pile and
conveyed 1o an enclosed crusher tower. After crushing, the fuel is then conveyed through an
enclosed tripper house to the storage silos adjacent to the boilers. Bulldozers and/or front-end

loaders are used for reclaim and pile maintenance, as necessary.

Figure 2-6 presents a conceptual flow diagram of the fuel handling system. This arrangement may be
altered during detaited design. The facilities shown in the flow diagram envelope possible alternate
designs so that emissions from dust collection systems, transfer points, and other operations (e.g.,

storage) will be no greater in aggregate than those identified in this chapter.

Limestone used in the wet FGD system will be transported to the Site by rail. Rail delivery of
limestone will be in approximately 40-car trains with delivery about five to six times per month.
Limestone will be unloaded using a bottom-dump system. From the bottom-dump system, the
limestone will be transferred to a storage pile. About 60 days storage will be maintained for the
operation of the units. The limestone will be reclaimed from the pile using a reclaim system and
conveyed to day bins. Bulldozers and/or front-end loaders will be used as necessary for reclaim and

storage pile maintenance. Figure 2-7 presents a flow diagram of limestone handling.

Bottom ash from the boilers will be collected and directed to the storage bunkers. Either a wet or dry
bottom ash system will be used. The wet bottom ash system will be collect bottom ash using a
submerged conveyor and sluiced to the storage bunkers. From the bunkers, the bottom ash is

| .
transported by truck to the by-product storage area or transported offsite for use as an aggregate.
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Fconomizer ash and fly ash from the air heaters and fabric filters will be pneumatically conveyed to
storage silos. Fly ash that is recycled for cement or other purposes, will be transported offsite in
enclosed tanker trucks or rail cars. Any fly ash stored in the by-product storage area will be mixed
with water (e.g., pug mill), unloaded into covered trucks, and transported to the onsite byproduct
disposal area. After dewatering, FGD byproduct (gypsum) will be conveyed to a storage shed.
Front-end loaders will be used for bottom ash and gypsum loading. Figure 2-8 presents a conceptual

flow diagram of ash and FGD by-product handhng.

The dry bottom ash system will continuously collect dry bottom ash in a hopper located directly
beneath each boiler. The dry bottom ash will be removed from the boiler using either an enclosed
air-cooled dry scraper conveyor or a vibrating conveyor (see Figure 2-9). The bottom ash would be
passed through a crusher and forwarded into a bottom ash bin located adjacent to the boiter. Bottom
ash would then be pneumatically transported to a bottom ash storage silo. The dry bottom ash would
be unloaded from the silo into enclosed bulk transport trucks for sale as aggregate or for transport to
the byproduct storage area. In the event of a crusher failure, an emergency chute would be provided
to direct bottom ash into a bunker or truck at grade for disposal in the byproduct storage area or
staged for recycling. This system negates the requirement for the water cooling and sealing of the
bottom ash hopper. All components are air cooled and the seal between the bottom ash hopper and
the boiler is maintained using an expansion joint. The contents of the dewatering bins would be
periodically dewatered and transported to the by-product storage area. One dewatering bin would be

in operation while the other is being dewatered and/or emptied.

Fugitive emission factors for the various material handling operations were estimated in accordance
with current EPA techniques as presented in AP-42, Compilation of Air Pollutant Emission Factors
(EPA, 2006), fugitive dust background document (EPA, 1992), historical EPA emission factors, and

equipment design information. Fugitive emissions were estimated for batch drop operations, wind

erosion, coal pile maintenance, and dust collection systems.
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For batch drop operations, the total suspended particulate matter [PM({TSP)] and PM,; emission
factors for batch drop operations are defined in Section 13.2.4 of AP-42 by the equation:
| E = k(0.0032) (U/5)"*/(M/2)" Ib/ton
where: E = emission factor, Ib/ton;
k = particle size multiplier;
U = mean wind speed [miles per hour (mph)]; and
M = material moisture content (percent).
|
T}l]e particle size multiplier, k, was based on the EPA multipliers of (.74 and 0.35 in developing the
PM(TSP) and PM,, emission estimates, respectively. Mean and maximum daily wind speeds were
otlnained from the Local Climatological Data and hourly data from Fort Myers Airport. The mean
ar‘}nual wind speed used 1o calculate emissions was 6.9 mph and the maximum daily wind speed used
was 11 mph. Moisture contents for fuel, limestone, fly and bottom ash, and gypsum used to calculate
emissions were 6.45, 2, 20, and 10 percent, respectively. The moisture content for fuel was obtained
fr(!;m the fuel analyses of the representative fuels proposed for FGPP. AP-42 was used as the
mc‘>isture content for limestone. Fly ash that is transported to the byproduct storage area will contain
mcl>isture from the pug mill. Bottom ash is collected in a submerged conveyor. Gypsum from the

FGD system has a high-moisture content.

For emissions from wind erosion of active (frequently disturbed) storage piles, the PM(TSP) and
PM,, emission factors from continuously active piles, derived from Section 2.3.1.3.3 in EPA’s

fugitive dust background document, are:

E = k(1.7)(s/1.5){(365-p)/235)({/15) (Ib/day/acre)

where: E = emission factor (Ib/day/acre),
k = particle size multiplier,
s = silt content of aggregate (percent),
p = number of days with at least 0.01 inch of precipitation per year, and

= percent of time that unobstructed wind speed exceeds 12 mph at the
mean pile height.

The particle size multiplier, k, was based on the EPA multipliers of 1.0 and 0.50 in developing the
PM(TSP) and PM;, emission estimates, respectively. The coal silt content was assumed to be
2.2 percent, based on typical silt contents associated with coal-fired power generation sources

L
identified in Table 13.2.4-1 of AP-42; the mean silt content is 2.2. The silt content for limestone and
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gypsum was 1.6 percent based on AP-42. For annual average emissions, the number of days with at
least 0.01 inch of precipitation per year was 113, based on data collected at Fort Myers Airpont. The
annual frequency of wind speed greater than 12 mph [5.4 meters per second (m/s)] was 13 percent

based on an evaluation of hourly meteorological data.

The PM(TSP) and PM,, emission factors for active coal pile maintenance, derived from Section

13.2.2 in AP-42, are:
E = k{5.9)(s/12) (W/3)b [(365-p)/365](Ib/vehicle mile traveled)

where:  E = emission factor (Ib/vehicle mile traveled),
k = particle size multiplier,
a,b = particle size exponents,
s = silt content of surface material (percent),
W = mean vehicle weight (ton), and

P = number of days with at least 0.01 inch of precipitation per year.

The particie size multiplier, k, was based on the EPA multipliers of 4.9 and 1.5 in developing the
PM(TSP) and PM,; emission estimates, respectively. The particle size exponents, a and b, were
based on the EPA multipliers. For exponent a, the exponents were 0.7 and 0.9 in developing the
PM(TSP) and PM,; emission estimates, respectively. For b, the exponent was 0.45. The coal silt
content was assumed to be 2.2 percent and the silt content for limestone and gypsum was 1.6 percent

based on AP-42.

The PM(TSP) and PM,, emussion factors for vehicle transportation on paved roads was derived from
Section 13.2.1 in AP-42, are;
E = (k (s/12)" (W/3)" -C) (p/4 x 365)](Ib/vehicle mile traveled)

where: E = emission factor (Ib/vehicle mile traveled);,
k = particle size multiplier,
a,b = particle size exponents,
s = silt loading (g/m’),
W = mean vehicle weight (ton),
C = exhaust, brake and tire correction factor (0.00047),

p = number of days with at least 0.01 inch of precipitation per year (113 inches).
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v

IT‘ht: particle size multiplier, k, was based on the EPA multipliers of 0.082 and 0.016 in developing the
i’M(TSP) and PM,, emission estimates, respectively. The particle size exponents, a and b, were based
on the EPA multipliers. For exponent a and b, the exponents were 0.65 and 1.5, respectively, for the
PM(TSP) and PM,, emission estimates. The silt loading was assumed to be 1 g/m’ based on AP-42.
The vehicle weights were 32.5 tons Joaded and 12.5 tons empty.

Control efficiencies were based on EPA's fugitive dust background document (EPA, 1992), AP-42,
and information about the source and historical fugitive emission factors. Appendix A contains the
basis of the control efficiencies.

For dust collection systems with fabric filters, an emission rate of 0.01 grain per standard cubic foot

(g/scf) was used. This is a typical guarantee for fabric filters. Annual and maximum daily emissions

for these sources were based on their operation (i.e., loading rates and coal usage).

Table 2-5 presents a summary of emissions from material handling operations. The material
handling was based on using a conservative basis for estimating emissions. FGPP was assumed to
operate at a 100-percent capacity factor (8,760 hours per year at 100-percent load for both boilers).
The amounts of fuel, limestone, bottom ash, fly ash, and FGD byproducts were the maximum
amounts for the fuels being considered for FGPP. All by-products were assumed to be transported
offsite by truck to maximize emissions from paved roads. Appendix A presents detailed emissions

on emissions from each air emission point and the basis of the emissions calculations.

An auxiliary boiler rated at 200,000 Ib/hr will be installed 1o supply steam during startup. The
auxiliary boilers will fire 0.0015-percent distillate oil. Table 2-6 presents performance and emissions
information of the auxiliary boilers firing distillate oil. Annual emissions for each boiler are based

on a capacity factor of 10 percent or equivalent to operating 876 hours/year at maximum capacity.

Each unit will be equipped with 100-percent capability, 2,000-kilowatt (kW) emergency generators.
These emergency generators will be used when electric power cannot be transmitted into the FPL
transmission system and is unavailable to the Site. This primanly would occur during catastrophic
events such as hurricanes. At a maximum expected operation of 160 hours per year, the emissions of
any regulated air pollutant wiil not exceed 5 TPY. At this emission rate, each emergency generator is

an exempi emission unit and can be considered an insignificant activity for air permutting purposes.

|
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FGPP will have a distillate oil-fired fire pump that is rated at 500 hp.

Table 2-7 contains emissions and manufacturer’s information for the emergency generators and fire
pump. Typically, these emergency generators would be operated 1 to 2 hours per month for

maintenance and reliability testing or approximately 12 to 24 hours per year.

Note that the estimated annual emissions provided a worst-case estimate for determining PSD

applicability and are not representative of normal annual operation.

A summary of the maximum total potential annual emissions estimated for FGPP is presented in

Table 2-8.

FGPP will have various emission activities that would be classified under Rule 62-210.300(3),
F.A.C,, as insignificant emission activities by meeting the criteria for either categorical or generic
exemptions. These emission activities include steam vents, lube oil systems and tanks, laboratory
equipment, fire and safety equipment, brazing, soldering and welding equipment, distillate oil tanks,
vacuum pumps used in laboratory operations, internal combustion engines (vehicles), and other
ancillary equipment that emut insignificant amounts of air emissions. These emission activities
contribute negligible amounts of air pollutants and do not have any effect on the regulatory
applicability of FGPP. These insignificant emission activities will be identified in the Title V
application as required in Rule 62-213.420(3)(n).

24 STRUCTURES AND STACK SAMPLING FACILITIES

The dimensions of the buildings and structures used to analyze the Good Engineering Practice (GEP)

stack height are presented in Section 6.0. Stack sampling facilities will be constructed in accordance

to Rule 62-297.310(6) F.A.C.

25 EXCESS EMISSIONS

Emissions during startup of the units will be minimized by the use of the auxiliary boilers to provide
steam for cleaning the boiler and steam generator and the use natural gas or 0.0015-percent sulfur
distillate oil igniters in the boilers to warm the boiler and steam turbine. The startup of the units will

require an excess emission allowance greater than 2 hours allowed under the FDEP rules for certain
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air emissions. There are three types of possible startup conditions that are summarized in .
I

Figure 2-10 and discussed below.

. Cold Start: A cold start is defined as a startup after the boiler has been shut down
for more than 48 hours. The auxiliary boilers are started and operated for about
80 hours to warm and clean the steam generator. The WESP and wet FGD system
are started prior to the ignitors. The steam turbine is then ramped up using steam
generated from the boiler firing the startup fuels to about 30-percent load. The
auxiliary boiler is shutdown once sufficient steam is provided by the boiler to the
steam turbine. Total auxiliary boiler operation during a cold start is up lo
80 hours. The ignitors are fired for about 14 hours to reach 30-percent load. After
stabilizing at 30-percent load and pulverizers brought into service. The SCR
system can be started when the SCR inlet reaches 600°F. The units would be in
| compliance. The total duration is about 24 hours with the ignitors used for about

| 14 hours.
. Warm Start: A warm start is defined as a startup afier the boiler has been shut

down for more than 8 hours, but not more than 48 hours. The startup procedure is

similar to a cold start except the durations are shorter. The auxiliary boiler is
L initially operated for about 44 hours. The ramp-up to 30-percent load using
ignitors takes about 9 hours. The total duration of the startup cycle is about

14 hours.
. Hot Start: A hot start is defined as a startup afier the boiler has been shut down
(unfired) for 8 hours or less. The hot start procedure is similar to a warm start.
The auxiliary boiler is initially operated for about 12 hours. The ramp-up using

ignitors to 30-percent load takes about 1.5 hours. The total duration of the startup

cycle is about 6 hours.

The emissions from the auxiliary boilers during startup will comply with the emission rates proposed
for the Project. The use of 0.0015 percent sulfur distillate fuel, along with the operation of the fabric
filter, WESP and wet FGD systems will minimize emissions of those pollutants associated with
contaminants in the fuel (PM, SO, and SAM). Because the ignitors and the boiler will be operating
at l':ow load conditions and the SCR will not be operating, excess emissions for combustion products,

such as CO, VOC and NO,, may occur. An allowance for excess emissions during startup is

requested according to the times required to fire the ignitors and reach a load where the SCR is
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turmed on. The maximum estimated times for each type of startup is 24 hours for a cold start,

14 hours for a warm start and 6 hours for a hot start.

Because the ignitors and the boiler will be operating at low load conditions and the SCR will not be
operating, excess emissions for combustion products, such as CO, VOC, and NO,, may occur.
However, the potential emissions for these poliutants will not be greater than the mass emissions
provided in Table 2-2. Mass emissions during startup will remain low due to the operation at low

loads during the startup process.
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TABLE 2-1
ULTIMATE AND PROXIMATE ANALYSIS OF REPRESENTATIVE FUELS AND FUEL BLENDS, FGPP
) Central
Appalachian,
Central Appalachian Typical Imported Coals Petroleum Imported and
UNITS Minimum  Average Maximum Minimum Average  Maximum Coke Petroleum Coke
Ultimate Analysis
Carbon % 64.57 70.73 76.74 62.20 64.40 65.80 79.00 69.85
Sulfur % 0.61 0.9 1.28 0.50 0.67 0.80 6.75 1.98
Oxygen Y% 4.50 5.65 6.03 6.34 7.73 10.14 ¢.78 5.51
Hydrogen % 4.15 4.62 5.35 4.25 4.60 495 1.30 4,35
Nitrogen % 1.15 1.46 1.66 1.00 1.17 1.36 1.60 1.37
Chlorine Y% 0.04 0.13 0.29 0.01 0.03 0.06 0.02 0.07
Ash Y 6.26 10.05 15.25 7.90 8.90 11.80 0.50 7.68
Moisture % 5.50 6.45 7.50 10.40 12.50 13.20 8.00 9.18
Proximate Analysis
Moisture % 5.50 6.45 7.50 10.40 12.50 13.20 8.00 0.18
Volatile matter % 30.75 31.22 36.07 32.00 33.00 33.90 10.00 27.69
Fixed Carbon % 46.89 52.28 53.94 43.80 45.60 47.80 81.50 5545
Ash % 6.26 10.05 15.25 7.50 8.90 11.80 0.50 7.68
Gross {Higher) Heating Value Btu/lb 11,564 12,510 13,090 11,100 11,300 11,399 13,676 12,324
Hardgrove Grindability HGI 42.00 44 60 47 50 53 35 45

Note: Petroleum Coke will be co-fired with coal at a maximum amount of 20 percent on a weight basis.

Source: FPL, 2006.
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TABLE 2-2 »
TYPICAL DISTILLATE OIL COMPOSITION

Elements Maximum
Carbon Residue 0.35 % on 10% Bottoms
Water and Sediment 0.05%

Ash 0.01 %
Vanadium 0.5 ppm
Sodium and potassium 0.5 ppm

Lead 1 ppm
Calcium 2 ppm

Sulfur 0.0015 wt. %

High Heating.Value (HHV) - 19,300 Btw/lb; 135,100 Btu/gallon.

Note: ppm = parts per million.

0637567/4.2 SCA/App 10.1.5/PSD Repon Golder Associates
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TABLE 2-3 .

AIR POLLUTANT EMISSIONS FOR CRITERIA POLLUTANTS FROM FGPP

Data for Each Nominal 980 MW net Unit *
Parameter Units 100% lL.oad 70% Load 40% Load Twe Units
Performance
Net Power Qutput kW 980,000 678,201 362,511 1,960,000
Heat Input {(HHV) MMBsuw/hr 8,700 6,090 3,480 17,400
Capacity Factor 100% 100% 100% 100%
Stack Data
Height feet 500 500 500
Diameter feet 30 30 30
Temperature °F 135 135 135
Velocity ft/sec 55 37 21
Emissions
50, Ib/MMBtu 0.04 0.04 0.04
tb/hr 348 244 139 696
L tons/year 1,524 1,067 610 3,048
Filterable PM/PM ,, Ib'MMBtu 0.013 0.013 0.013
' tb/hr 113 79 45 226
! ions/year 495 347 198 991
NO, tb/MMBtu 0.05 0.05 0.05
ib/hr 435 305 174 870
f tons/year 1,905 1,334 : 762 3,811
co - Ib/MMBHtu 0.150 3.150 0.150
1b/hr 1,305 914 522 2,610
tons/year 5,716 4,001 2,286 11,432
vOC . 15/MMBtu 0.0034 0.0034 0.0034
. Ib/hr 296 20.7 11.8 59
. tons/year 129.6 90.7 51.8 259
Sulfunic Acid Mist Ib'MMBwu 0.004 0.004 0.004
Ib/hr 348 244 139 70
tons/year 152 107 61 305

* Based on maximum fuel input for representative fuels and fuel blends shown on Table 2-1.

Sources: FPL 2006; Worley-Parsons, 2006; Golder, 2006.

\
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TABLE 24

PHYSICAL, PERFORMANCE, AND EMISSIONS DATA FOR ONE MECHANICAL

DRAFT COOLING TOWER

Parameter

Physical Data
Number of Cells

Deck Dimensions, ft

Width
Height
Stack Dimenstons
Height, fi
Stack Top Effective Inner Diameter, per cell, ft
Effective Diameter, all cells, ft

Performance Data

Discharge Velocity, ft/min

Circulating Water Flow Rate (CWFR), gal/min
Design hot water temperature, °F

Design cold water temperature, °F

Heat Rejected, million Btuw/hr

Design Air Flow Rate per cell, acfm

Liquid/ Gas (Air Flow } {L/G) Ratio

Hours of operation

Emission Data
Drift Rate® (DR), percent

Total Dissolved Solids (TDS) Concentration b, maximum ppm

Solution Dnift © {SD), Ib/hr
PM Drift ?, Ib/hr
tons/year
PM,, Drift®
PM,, Emissions, Ib/hr
tons/year

32

864
108
50

60
35.0
198.0

1,395
460,855
98.29
78.37
4,044
1,342,235
1.203
8,760

0.0005
25,000
1,153

28.83
126.26

1.77
7.1

0637567/4 4/PSDibIs/PSD Tab_Sec 2.xls

* Drift rate is the percent of circulating water.

® A TDS of 5,000 results in maximum PM emissions.

© Includes water and based on circulating water flow rate and drift rate

(CWFR x DR x 8.34 Ib/gal x 60 min/hr).

¢ PM calculated based on total dissolved solids and solution drift (TDS x SD).

¢ PM,; based on "Calculating Realistic PM,, Emissions from Cooling Towers," Reisman

Frisbre, 2001 (see Appendix A).

Sources: GEA, 2006, FPL, 2006; Golder, 2006.

Golder Associates
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TABLE 2-5 .

SUMMARY OF PM EMISSIONS FROM THE MATERIAL HANDLING OPERATIONS

AT FGPP
Emission Rate (1b/hr) Emission Rate (TPY)
PM PM10 PM PM10
24-hour 24-hour Annual Annual
Operation Rate Rate Rate Rate
Coal Handling System
Emission Points 0.98 0.98 430 3.82
Transfer Points (Fugitive) 0.44 0.21 1.30 0.61
Fugitive Emissions 1.78 0.54 3.06 0.88

Limestone Handling System- Dust Collection and Ventilation

Emission Points 0.04 0.04 0.20 0.15
Transfer Points (Fugitive) 0.25 0.12 1.98 0.94

| Fupgitive Emissions 0.57 0.13 1.01 0.22

I Fly Ash Handling System
. Emission Points 0.26 0.26 1.13 1.13

Transfer Points (Fugitive) 0.051 0.024 0.121 0.057

Bottom Ash Handling System
¢ Transfer Points {Fugitive) 0.0318 0.0150 0.0760 0.0359
_ Fugitive Emissions 0.14 0.03 0.42 0.09

Gypsum Handling System

Transfer Points (Fugitive) 0.114 0.054 0912 0.431
Fugitive Emissions 0.004 0.001 0.006 0.002

Byproduct Handling System
Fugitive Emissions 5.64 1.21 20.18 4.10

| Reagent Handling System

Emission Points 0.03 0.03 0.13 0.13
TOTAL EMISSIONS 10.34 3.64 34.80 12.60
Number of Sources 53

0637567/4.4/PSDibls/PSD Tab_Sec 2.x1s Golder Associates
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TABLE 2-6

PERFORMANCE, STACK PARAMETERS, AND EMISSIONS FOR THE START-UP STEAM
BOILER ASSOCIATED WITH FGPP - DISTILLATE OIL FIRING

Boiler-100%; Load

Boiler-75% Load

Boiler-50% Load

Performance
Fuel
Heat Content {HHV-Btu/Ib)
Fuel Density (Ib/gal)
Fuel Usage (gallons/hr-diesel}
Rating (lb steam/hr-boiler)’
Heat Input (mmBtwhr-HHV)
Maximum Hours per Year
Maximum Fuel Usage (gallons/vr)

Exhaust Flow®
Mass Flow (Ib/hr)
Molecular Weight
Moisture (%)

Stack Parameters
Diameter (R)
Height (ft)
Temperature { °F)
Velocity (ft/sec)
Flow (acfm)

Emissions
S0, -Basis (%5 ) "
{Ib/hr)
(tpy}

NO, - (Ib/MMBtu) *
{Ib/hr)
(tpy)

CO - {(Ib/MMBtu}
{Ib/hry
{tpy)

VOC - (Ib/mmBtu) *
(Ib/hr)
(rpy)

PM/PM,, - (Ib/mmBiu) ©
{Ib/hr)
(tpy)

No. 2 Fuel Oil
19,300
7.0
1,666.39
200,000
225.13

876
1,459,758

205,035
28.74
12.29

5.00
330.00
298.00

56
65,792

0.0015%
0.350
0.153

0.120
27.016
11.833

0.077
17.335
7.593

0.005
1.126
0.493

0.030
6.754
29582

No. 2 Fuel Qil
19,300
7.0
1,245.44
150,000
168.26

876
1,091,005

160,906
28.74
12.29

5.00
330.00
280.00

43
50,406

0.0015%
0.262
0115

0.120
20,191
8.844

0.077
12.956
5.675

0.005
0.841
0.368

0.030
5.048
22109

No. 2 Fuel Oil
19,300
70
826.02
100,000
112.00
876
726,218

107,096
28.74
12.29

5.00
330.00
265.00

28
32,869

0.0015%
0.174
0.076

0.120
13.440
5.887

0.077
8.624
3777

0.005
0.560
0.245

0.030
3360
1.4717

* FPL, (2006), Nebraska Boiler (2005); Golder Associates Inc., (2006)
" Typical maximum sulfur content for distillate fuel oil
© Emissions based on EPA. 1998 (AP-42, Tables 1.3-1 and 1.3-3).

0637567/4.4/PSDbls/PSD Tab_Sec 2.xls
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TABLE 2.7 .

PERFORMANCE AND EMISSION DATA FOR THE EMERGENCY GENERATORS AND
EMERGENCY FIRE PUMP ASSOCIATED WITH THE FGPP

Parameter Emergency Generator Emergency Fire Pump
Performance
Number of Units 2 1
Rating (kW) 2,000 403
! Rating (hp} 2,680 540
Fuel Diesel Diesel
Fuel Heat content {Btu/lb) (HHV) 19,300 19,300
Fuel density (Ib/gal) 7.0 7.0
Heat input (MMBnw/hr} (HHV) 18.77 3.90
Fuel usage (gallons/hr) 138.9 289
I Maximum operation (hours) 160 40
Maximum fuel usage {gallons/yr) 22,224 1,156
Emissions
S0, - Basis (%S) 0.0015% 0.0015%
Conversion of S to SO, 160 100
Molecular weight SO,/ S (64/32) 2 2
Emission rate (Ib/hr) 0.029 0.006
{tpy) 0.0023 0.0001
l {tpy/plam) 0.005 0.000
NO, - Basis (g/hp-hr) ' 43 4.3
Emission rate {Ib/hr) 284 5.7
(tpy} 2.27 0.11
(tpy/plant) 4.538 0.114
CO - Basis (g/hp-hr) ! 2.6 26
Emission rate (Ib/hr) 15.4 3.1
{tpy) 1.23 0.06
{1py/plant) 2.458 0.062
vOC - Basis (g/hp-hr) ' 0.5 0.5
Emission rate (Ib/hr) 30 0.6
(tpy) 0.24 0.01
(tpy/plant) 0.473 0.012
PM/PM,, - Basis (g/hp-hr) * 0.15 0.15
Emission rate {Ib/hr) 0.9 0.2
(tpy) 0.07 0.00
(tpy/plant} 0.142 0.004

Note: Performance and emissions shown for each unit.

' Emissions for emergency generator based on EPA Tier 2 Standards for generator sets >900 kW {71 FR 91 54,
Table 1 of Section 11); Emissions for fire pump engine based on Tier 3 Standards for engines equal to or greater

than 300 hp (71 FR 9154; Table 4 10 Subpart 1111 of Pan 60); VOCs for both engines based on EPA Tier 1
reduced by 50%.

Source: Caterpillar, Golder; 2006.

0637567/4 4/PSInbIVPSD Tab_Sec 2.xls Golder Associates
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TABLE 2-8
SUMMARY OF POTENTIAL AIR EMISSIONS (TPY) FOR FGPP BASED ON 100-PERCENT CAPACITY FACTOR
One Two PSD
Two Two Startup Emergency Significant PSD
980-MW (net) Cooling Material Auxiliary Diesel Engines Total Emission Rate  Review

Poliutant Units Towers Handling Boiler and Fire Pump Emissions (tons/vear) Required?
50, 3,048 0.15 0.005 3,049 40 Yes
PM 991 252.52 3480 2.96 0.15 1,281 25 Yes
PM,, 991 15.49 12.60 2.96 0.15 1,022 15 Yes
NO, 3,811 11.83 4.65 3,827 40 Yes
CcO 11,432 7.59 2.52 11,442 100 Yes
VOC (as methane) 259 0.49 0.48 260 40 Yes
Sulfuric Acid Mist 305 Neg Neg 305 7 Yes
Fluoride 17.5 Neg Neg 18 3 Yes
Lead 0.2 Neg Neg 0.2 0.6 No
Mercury 0.09 Neg Neg 0.09 0.1 No

Note: Neg = negligible.

(637567/4.4/PSDibls/PSD Tab_Sec 2.xls
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FIGURE 2-10

ESTIMATED STARTUP TiMES - FPL GLADES POWER PARK

Emission Source

Start-Up Phase

Estimated Duration (Hours)

Auxilary Boiler

Fire and Preheat Phase
(Piping, Hot well etc)

Auxiliary Boiler

Clean, Fill and Chemistry Phase

Auxiliary Boiler

Boiler Clean-Up Phase

Boiler- Ignitors

Fire and Preheat Phase
(Initialize AQCS System, fire ignitors, start
steam generator and STG warming)

Boiler- Igniters

Initial STG Startup Phase
(Roll, soak STG at minimum and low loads,
synchronize STG)

Boiler- Pulverizers

Fire Pulverizer Phase
(Start coal firing, BMS and SCR. Ramp STG up
to 50% load including hold time for STG and

Boiler- Pulverizers

Full Load Phase
(Soak STG and ramp up to full pressure and
load)

Legend:

: Warm Start

Cold Start

Hot Start

Figure 2-10

Estimated Startup Times
FPL Glades Power Park, Glades County, Florida

Source: Golder, 2005,
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3.0 AIR QUALITY REVIEW REQUIREMENTS AND APPLICABILITY

The following discussion pertains to the federal and state air regulatory requirements and their

applicability to FGPP. These regulations must be satisfied before the facility can begin operation.

31 NATIONAL AND STATE AAQS
The existing applicable national and State of Flonda AAQS are presented in Table 3-1. Primary

national AAQS were promulgated to protect the public health, and secondary national AAQS were
promulgated to protect the public welfare from any known or anticipated adverse effects associated
with the presence of pollutants in the ambient air. Areas of the country in violation of AAQS are
designated as nonattainment areas; and new sources to be located in or near these arcas may be

subject to more stringent air permitting requirements,

3.2 PSD REQUIREMENTS
3.2.1 GENERAL REQUIREMENTS

Under federal and State of Flonda PSD review requirements, all major new sources of air pollutants
regulated under the Clean Air Act (CAA) must be reviewed and a pre-construction permit issued.
Florida's State Implementation Plan (SIP), which contains PSD regulations, has been approved by

EPA; therefore, PSD approval authority has been granted to FDEP.

A "major facility” is defined as any 1 of 28 named source categories that have the potential to emit
100 TPY or more or any other stationary facility that has the potential to emit 250 TPY or more of
any pollutant regulated under CAA. "Potential to emit" means the capability, al maximum design
capacity, to emit a pollutant after the application of control equipment. PSD review would apply for
each pollutant at a major facility that increases emissions by greater than significant amounts, PSD

significant emission rates are shown in Table 3-2.

Regulations have been promulgated providing certain increases above an air quality baseline
concentration level of SO;, PM |, and NO, that would constitute significant deterioration. The EPA
class designations and allowable PSD increments are presented in Table 3-1. The State of Florida

has adopted the EPA class designations and allowable PSD increments for SO,, PM g, and NO,.

PSD review is used to determine whether significant air quality deterioration will result from the new

or modified facility. Federal PSD requirements are contained in 40 CFR 51.166, Prevention of

0637567/4.2 SCA/App 10.1 5/PSD Report Golder Associates
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Significant Deterioration of Air Quality. The State of Florida’s PSD regulations are found in .
I
Rule 62-212.400, F.A.C. Major facilities and major modifications are required to undergo the

following analysis related to PSD for cach pollutant emitted in significant amounts:

1. Control technology review,
{ 2 Source impact analysis,
‘f 3. Air quality analysis (monitoring),
' 4 Source information, and
| 5 Additional impact analyses.

In addition to these analyses, a new facility also must be reviewed with respect to good engineering
practice (GEP) stack height regulations, Discussions concerning each of these requirements are

presented in the following sections.

3i2.2 CONTROL TECHNOLOGY REVIEW
The control technology review requirements of the federal and state PSD regulations require that all

applicable federal and state emission-limiting standards be met, and that BACT be applied to control
[

emissions from the source (Rule 62-212.400, F.A.C.). The BACT requirements are applicable to all
régulated pollutants for which the increase in emissions from the facility or modification exceeds the

significant emission rate (see Table 3-2).

“Best Available Control Technology” or “BACT” is defined in Rule 62-210.200(38), F.A.C., as:
(a) An emission limitation, including a visible emissions standard, based on the
maximum degree of reduction of each pollutant emitted which the Department, on a
case by case basis, taking into account:

1. Energy, environmental and economic impacts, and other costs:

2. All scientific, engineering, and technical material and other information

available to the Department; and

3. The emission limiting standards or BACT determinations of Florida and

any other state; determines is achievable through application of production
( processes and available methods, systems and techniques (including fuel

cleaning or treatment or innovative fuel combustion techniques) for control

of each such pollutant,

0637567/4.2 SCA/App 10.1.5/PSD Repont Golder Associates
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(b) If the Department determines that technological or economic limitations on
the application of measurement methodology to a particular part of an emissions unit
or facility would make the imposition of an emission standard infeasible, a design,
equipment, work practice, operational standard or combination thereof, may be
prescribed instead to satisfy the requirement for the application of BACT. Such
standard shall, to the degree possible, set forth the emissions reductions achievable
by implementation of such design, equipment, work practice or operation.

(<) Each BACT determination shall include applicable test methods or shall
provide for determining compliance with the standard(s) by means which achieve
equivalent results.

(d) In no event shall application of best available control technology result in
emissions of any pollutant which would exceed the emissions allowed by any

applicable standard under 40 CFR Parts 60, 61, and 63.

BACT was promulgated within the framework of the PSD requirements in the 1977 amendments of
the CAA {Public Law 95-95; Part C, Section 165(a)(4)]. The primary purpose of BACT is to
optirnize consumption of PSD air quality increments and thereby enlarge the potential for future
economic growth without significantly degradihg air quality (EPA, 1978; 1980). Guidelines for the
evaluation of BACT can be found in Guidelines for Determining Best Available Control Technology
(BACT) (EPA,1978), in the PSD Workshop Manual-Draft (EPA, 1980) and in the New Source
Review Workshop Manual-Draft (1990). These guidelines were promulgated by EPA to provide a
consistent approach to BACT and to ensure that the impacts of alternative emission control systems
are measured by the same set of parameters. Under these guidelines, BACT must be conducted on a
case-by-case basis. According to EPA (1980), "BACT analyses for the same types of emissions unit
and the same pollutants in different locations or situations may determine that different control

strategies should be applied to the different sites, depending on site-specific factors.

The BACT requirements are intended to ensure that the control systems incorporated in the design of
a facility reflect the latest in control technologies used in a particular industry and take into
consideration existing and future air quality in the vicinity of the facility. BACT must, as a
minimum, demonstrate compliance with any applicable new source performance standards (NSPS;
40 CFR Part 60) and any applicable National Emission Standard for Hazardous Air Pollutants
(NESHAPs; 40 CFR 61 and 63). An evaluation of the air pollution control technigues and systems,

0637567/4.2 SCA/App 10.1.5:PSD Report Golder Associates
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including a cost-benefit analysis of alternative control technologies capable of achieving a higher
degree of emission reduction than the proposed control technology, is required. The cost-benefit
analysis requires the documentation of the materials, energy, and economic penalties associated with
the proposed and alternative control systems, as well as the environmental benefits derived from
thesc systems. A decision on BACT is to be based on sound judgment, balancing environmental

benefits with energy, economic, and other impacts (EPA, 1978).

EPA has issued a draft guidance document on the top-down approach entitled, Top-Down Best
Available Control Technology Guidance Document (EPA, 1990). EPA’s BACT guidelines include a
“top-down” approach to determine the “best available control technology” for application at a
particular facility. These guidelines discuss the BACT as a “case by case” analyses to identify the
most stringent emission control technologies that have been applied to the same or similar source
categories, and then to select a BACT emission rate, taking into account technical feasibility and
energy, environmental and economic impacts specific to the project. The most effective control

effective control alternative not rejected from the analysis is proposed as BACT.

EPA’s BACT guidelines establish a specific five-step anatytical process for conducting a BACT
determination. The five steps consist of: 1) identifying the potentially applicable control technologies
for the proposed process or source, 2) evaluating the technical options for feasibility taking into
consideration source specific factors, 3) comparing the remaining control technologies based on
effectiveness, 4) evaluating the remaining options taking into consideration energy, environmental

and economic impacts, and 5) selecting BACT based on the above analyses.

3.2.3 SOURCE IMPACT ANALYSIS

A source impact analysis must be performed for a major source subject to PSD review for each
pollutant for which the increase in emissions exceeds the significant emission rate (Table 3-2). The
PSD regulations specifically provide for the use of atmospheric dispersion models in performing
impact analyses, estimating baseline and future air quality levels, and determining compliance with
AAQS and allowable PSD increments. Designated EPA models normally must be used in
performing the impact analysis. Specific applications for other than EPA-approved models require
EPA's consultation and prior approval. Guidance for the use and application of dispersion models is
presented in the EPA publication Guideline on Air Quality Models (Revised). The source impact

analysis for criteria pollutants to address compliance with AAQS and PSD Class Il increments may

0637567/4.2 SCA/App 10.1.5/PSD Repon Golder Associates
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be limited to the new or modified source if the net increase in impacts as a result of the new or

modified source is above significance levels, as presented in Table 3-1.

The EPA has proposed significant impact levels for Class | areas. The levels are as follows:

. Proposed EPA PSD Class |
Pollutant Averaglng Significant Impact Levels
Time 3
(pg/m’)
SO, 3-hour 1
24-hour 0.2
Annual 0.1
PMy 24-hour 0.3
Annnal 0.2
NO, Annual 0.1

Note: pg/m’ = micrograms per cubic meter.

Although these levels have not been officially promulgated as part of the PSD review process and
may not be binding for states in performing PSD reviews, the proposed levels serve as a guideline in
assessing a source’s impact in a Class I area. The EPA action to incorporate Class I significant
impact levels in the PSD process is part of implementing NSR provisions of the 1990 CAA
Amendments. Becausc the process of developing the regulations will be lengthy, EPA believes that
the proposed rules concerning the significant impact levels is appropriate to assist states in
implementing the PSD permit process. The FDEP has accepted the use of these significant impact
levels. Source impact analyses for PSD Class | Areas are performed if the source is within 200

kilometers (km) of the Class I Area.

Various lengths of meteorological data records can be used for impact analysis. A 5-year period can
be used with corresponding evaluation of highest, second-highest short-term concentrations for
comparison 1o AAQS or PSD increments. The term "highest, second-highest” (HSH) refers to the
highest of the second-highest concentrations at all receptors (i.e., the highest concentration at each
receptor is discarded). The second-highest concentration is significant because short-term AAQS
specify that the standard should not be exceeded at any location more than once a year. If fewer than
5 years of meteorological data are used in the modeling analysis, the highest concentration at each

receptor normally must be used for comparison to air quality standards.

0637567/4.2 SCA/App 10.1.5/PSD Report Golder Associates
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The term "baseline concentration” evolves from federal and state PSD regulations and refers to a
cloncentralion level corresponding to a specified baseline date and certain additional baseline sources.
By definition, in the PSD regulations as amended August 7, 1980, baseline concentration means the
ambient concentration level that exists in the baseline area at the time of the applicable baseline date.

A baseline concentration is determined for each pollutant for which a baseline date is established and

includes:
1.  The actual emissions representative of facilities in existence on the applicable
baseline date; and
2. The allowable emissions of major stationary facilities that commenced

construction before January 6, 1975, for SO, and PM{TSP) concentrations or
February 8, 1988, for NO; concentrations, but that were not in operation by the

applicable baseline date.

The following emissions are not included in the baseline concentration and, therefore, will affect

PSD increment consumption.
| - « . - ey - v
1. Actual emissions from any major stationary facility on which construction

commenced after January 6, 1975, for SO; and PM(TSP) concentrations and after
February 8, 1988, for NO; concentrations; and

2. Actual emission increases and decreases at any stationary facility occurring after

the baseline date.

In reference to the baseline concentration, the term "baseline date” actually includes three different

dates:

1. The major facility baseline date, which is January 6, 1975, in the cases of SO, and
PM(TSP) and February 8, 1988, in the case of NO;;

2. The minor facility baseline date, which is the earliest date after the trigger date on

which a major stationary facility or major modification subject to PSD regulations

submits a complete PSD application; and

The trigger date, which is August 7, 1977, for SO, and PM(TSP) and February 8,
1988, for NO,.

The minor source baseline date for SO, and PM(TSP) has been set as December 27, 1977, for the
entire State of Florida (Rules 62-204.200(22); 204.360, F.A.C.). The minor source baseline for NO,
|

!
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has been set as March 28, 1988 (Rule 62-204.200(22); 204.360, F.A.C). It should be noted that
refercnces to PM(TSP) are also applicable to PM;,.

3.2.4 AIR QUALITY MONITORING REQUIREMENTS

In accordance with requirements of Rule 62-212.400(5)(f), F.A.C., any application for a PSD permit
must contain an analysis of continuous ambient air quality data in the area affected by the new major
stationary facility or major modification. For a new major facility, the affected pollutants are those
that the facility potentially would emit in significant amounts. For a major medification, the
pollutants are those for which the net emissions increase exceeds the significant emission rate (see

Table 3-2).

Ambient air monitoring for a period of up to 1 vear generally is appropriate to satisfy the PSD
monitoring requirements. Data for a mimimum of 4 months are required. Existing data from the
vicinity of the proposed source may be used, if the data meet certain quality assurance requirements;
otherwise, additional data may need to be gathered. Guidance in designing a PSD monitoring
network is provided in Ambient Monitoring Guidelines for Prevention of Significant Deterioration

(EPA, 1987a).

The regulations include an exemption that excludes or limits the poliutants for which an air quality
analysis must be conducted. This exemption states that a new major stationary facility or major
modification is exempt from the monitoring requirements with respect to a particular pollutant, if the
emissions increase of the pollutant from the facility or modification would cause, in any area, air
quality impacts less than the de minimis levels presented in Table 3-2 (Rule 62-212.400-3, F.A.C.).
If a facility’s predicted impacts are less than the de minimis levels, therefore, preconstruction

monttoring will not be required pursuant to Rule 62-212.400(3)e) F.A.C.

3.2.5 SOURCE INFORMATION/GEP STACK HEIGHT
Source information must be provided to adequately describe the proposed facility. The general type

of information required for this facility is presented in Section 2.0.
The 1977 CAA Amendments require that the degree of emission limitation required for control of

any pollutant cannot be aifected by a stack height that exceeds GEP or any other dispersion

technique. On July 8, 1985, EPA promulgated final stack height regulations (EPA, 1985a). Identical
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regulations have been adopted by FDEP (Rule 62-210.550, F.A.C.). GEP stack height is defined as

the highest of:
1. 65 meters (m); or
2. A height established by applymg the formuia:
Hg = H+15L
' where: Hg = GEP stack height,
' H = Height of the structure or nearby structure, and
L = Lesser dimension (height or projected width) of nearby structure(s); or
‘ 3. A height demonstrated by a fluid model or field study.
; .
"I\:Iearby" is defined as a distance up to 5 times the lesser of the height or width dimensions of a
structure or terrain feature, but not greater than 0.8 km. Although GEP stack height regulations
rclquire that the stack height used in modeling for determining compliance with AAQS and PSD

increments not exceed the GEP stack height, the actual stack height may be greater.
!

i
The stack height regulations also allow increased GEP stack height beyond that resulting from the

above formula in cases where plume impaction occurs. Plume impaction is defined as concentrations
measured or predicted to occur when the plume interacts with elevated terrain. Flevated terrain is

defined as terrain that exceeds the height calculated by the GEP stack height formula.

3.2.6 ADDITIONAL IMPACT ANALYSIS

In addition to air quality impact analyses, federal and State of Florida PSD regulations require
analyses of the impairment to visibiiity and the impacts on soils and vegetation that would occur as a
result of the proposed source [Rule 62-212.400(5)(e), F.A.C.]. Impacts as a result of general
commercial, residential, industrial, and other growth associated with the source also must be

addressed. These analyses are required for each pollutant emitted in significant amounts (see
Table 3-2).

3.2.7 AIR QUALITY-RELATED VALUES
An Air Quality Related Value (AQRV) analysis is required lo assess the potential risk to AQRVs in
PSD Class | areas. The Everglades National Park is the closest Class I area to FGPP and is located

abc;ut 113 km south of the Site. The Chassahowitzka National Wilderness Arca (NWA) is located
|
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about 239 km northwest of the Site and within the 200-km distance that requires a source impact

analysis.

The U.S. Department of the Interior in 1978 administratively defined AQRVs to be:

| All those values possessed by an area except thuse that are not affected by changes
in air quality and include all those assets of an area whose vitality, significance, or
integrity is dependent in some way upon the air environment. These values include
visibility and those scenic, cultural, biological, and recreational resources of an

area that are affected by air quality.

Important attributes of an area are those values or assets that make an area
significant as a national monument, preserve, or primitive area. They are the assets
that are to be preserved if the area is to achieve the purposes for which it was set

aside (Federal Register, 1978).

The AQRVs include visibility, freshwater and coastal wetlands, dominant plant communities, unique
and rare plant communities, soils and associated periphyton, and the wildlife dependent on these
communities for habitat. Rare, endemic, threatened, and endangered species of the national park and

bioindicators of air pollution (e.p., lichens) must also be evaluated.

3.3 NONATTAINMENT RULES

Based on the current nonattainment provisions (Rule 62-212.500, F.A.C.), all major new facilities
and modifications to existing major facilities, located in a nonattainment area, must undergo

nonattainment review. Currently, there are no nonattainment areas in Florida.

3.4 EMISSION STANDARDS
3.4.1 NEW SOURCE PERFORMANCE STANDARDS

The NSPS are a set of national emission standards that apply to specific categories of new sources.
As slated in the 1977 CAA Amendments, these standards “shall reflect the degree of emission
limitation and the percentage reduction achievable through application of the best technological
system of continuous emission reduction the Administrator dctermines has been adequately

demonstrated.”
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The ultra-supercritical boilers will be subject to emission limitations covered under 40 CFR Subpart
Pa, which limits NO,, SO,, and PM emissions from electric utility generating units capable of
combusting more than 73 MW (250 MMBtwhr) heat input using fossil fuel. EPA issued changes to
these NSPS on February 27, 2006 (71 FR 9866). These NSPS, that are applicable to new affected
féci]ities that commence construction after February 28, 2005, lowered the emission limits for PM,
éOz, and NO,. The NSPS emission limit for PM is 0.14 pound per megawatt hour (Ib/MW-hr) (gross
energy} or 0.015 Ib/MMBtu. As an alternative, PM is limited to 0.03 Ib/MMBtu and 99.8-percent
rfI:duc(ion from uncontrolled PM level when combustion solid fuel. SO; emissions are limited to
1.4 1b/MW-hr or 95-percent reduction, based on a 30-day rolling average. Subpart Da limits NO,
emissions to 1.0 Ib/MW-hr (gross energy output) based on 30-day rolling average. Visible emissions
are limited to 20-percent opacity (6-minute average) except up to 27-percent opacity is allowed for

one 6-minute period per hour. FGPP will meet these emission limits.

EPA promulgated the Clean Air Mercury Rule (CAMR) that consisted of NSPS for new sources and
a cap-and-trade program for new and existing sources. EPA’s Hg emission limit for new sources was
pfomulgaled as part of 40 CFR 60, Subpart Da, and applies to new, modified, or reconstructed
electric utility steam-generating units (40 CFR 60.45a; 70 FR 28653; May 18, 2005, and
71i FR 33388, June 9, 2006). The emission limit is production based and is 20.0 x 10 Ilb/MW-hr for

bituminous coal. Mercury emission rates proposed for the FGPP will be well below these standards.

The auxiliary boilers are subject to the NSPS codified in 40 CFR Part 60, Subpart Db, Standards for
Pe‘rformancc for Industrial-Commercial-Institutional Steam Generating Units, which is applicable to
steam-generating units commencing construction after February 28, 2005, with a heat input capacity
of greater than 100 MMBtwhr. EPA issued changes to these NSPS on February 27, 2006 (71 FR
9866). When firing distillate oil, there are emission limits for SO,, PM, and NO,. For SO,, using
very low-sulfur oil, defined as fuel with a sulfur content of 0.3-percent sulfur or less would obviate
the need to meet an SO, emission limit or percent reduction requirement. The PM emission limit is
not required using very low sulfur oil. There is also a PM limit expressed as an opacity limit. The
opacity limit 1s 20 percent as a 6-minute average, except for one 6-minute period not to exceed 27-
percent opacity. A continuous opacity monitoring system is required when firing oil. The Subpan
Db requirements limit the emissions of NO, to 0.2 1b/MMBtu for high-heat-release rate units, and
0.1Ilb/MMBtu for low-heat-release rate units. The boiler would be a high-heat-release rate unit since

the: heat release rate would be greater than 70,000 British thermal units per hour per cubic foot
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(Btwhr-ft'). Based on the provisions in Sections 60.44b(j) and (k), the NO, emissions would not

apply to the auxiliary boilers because: (1) the capacity factor would be less 10 percent, (2) only
natural gas and distillate oil is fired, (3) the capacity factor and fucl would be included in a federally
enforceable permit and (4) the auxiliary boilers are less than 250 MMBtuw/hr. Notwithstanding, the
auxiliary boilers would meet a NO, limit of 0.2 Ib/MMBtu.

EPA promulgated final regulations establishing NSPS for Stationary Compression Ignition (CI)
Internal Combustion Engines (ICE} (71 FR 39154; July 11, 2006). This regulation, promulgated as
Subpart Il of Part 60 establishes emission standards based on type, use, size, and year. This
promulgation is part of other EPA regulations establishing emissions standards for stationary non-

road engines.

The maternial handling operation associated with coal crushing and transfer are subject to the NSPS
codified in 40 CFR Part 60 Subpart Y, Standards of Performance for Coal Preparation Plants. The
activity of crushing coal, which will be performed by coal crushers prior to transfer and storage in the
coal silos, is included in the definition of a “coal preparation plant”. The emission limits for this
NSPS is 20 percent opacity for coal processing and conveying equipment, and coal storage. The coal
crushers and transfer equipment will be enclosed with vent filters in several locations to limit PM

emissions. The PM emissions from these emission points will be less than the NSPS limits.

The grinding of limestone for use in the wet FGD system is subject to the NSPS codified in 40 CFR
Pant 60, Subpart OOO, Standards of Performance for Nonmetallic Mineral Processing Plants.
Limestone is defined as a nonmetallic mineral and the crushing or grinding of a nonmetallic mineral
is an affected facility under the NSPS. The NSPS apply to certain activities with the most stringent
requirements being a PM emission limit of 0.05 gram per dry standard cubic meter (gr/dscm) and

7-percent opacity. The emissions associated with limestone processing will meet these requirements.

In addition to emission limitations, there are requirements for notifying, record keeping, reporting,
performance testing, and monitoring. These are summarized below:

40 CFR 60.7 - Notification and Record Keeping

(a)(1) Notification of the date of construction - 30 days after such date.

(a)(3) Notification of actual date of initial start-up - within 15 days after such date.
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{a)(5) Notification of date that demonstrates continuous emission monitoring (CEM) -

not less than 30 days prior to date.

60.7 (b)Maintain records of all start-ups, shutdowns, and malfunctions.
(c) Excess emissions reports — semi-annually by the 30th day following 6-month
period (required even if no excess emissions occur).

(d) Maintain file of all measurements for 2 years.

60.8 - Performance Tests

| {a) Must be performed within 60 days after achieving maximum production rate but

i no later than 180 days after initial start-up.

: (d) Notification of Performance tests at least 30 days prior to them occurring.

i
3.4.2 NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS
EPA promulgated the National Emission Standards for Hazardous Air Pollutants (NESHAPS)
for Industrial, Commercial, and Institutional Boilers and Process Heaters, 40 CFR Part 63,
Shbpart DDDDD. New or reconstructed large liquid fuel boilers must meet: 1) a PM emission rate
of 0.03 b/MMBtu, 2) a HCL emission rate of 0.0005 lb/MMButu, and 3) a CO emission limit of
400 parts per million by volume on a dry (ppmvd) basis corrected to 3-percent oxygen based on a
three-run average. Since the auxiliary boiler will have a capacity factor of 10 percent, it will be
classified as in “limited use fuel subcategory”. The emission limits apply to auxiliary boilers in this
sﬁbcalegory but monitoring requirements are not as extensive. The auxiliary boilers proposed for
FGPP will meet these requirements. The emergency generators will be subject 40 CFR 63,
Subpart ZZZZ, the Reciprocating Internal Combustion Engine (RICE) MACT Rule since they will be
located at a major source of HAP emissions and will have a site rating of greater that 500 hp. The

errllergency generators will only be subject to the notification requirements of the RICE MACT.

3.43 FLORIDA RULES

The FDEP regulations for new stationary sources are covered in the F.A.C. The FDEP has adopted
the EPA NSPS by reference in Rule 62-204.800(7). Therefore, FGPP is required to meet the same
emissions, performance testing, monitoring, reporting, and record keeping requirements as those

described in Subsection 3.4.1. FDEP has authority for implementing NSPS requirements in Florida.

]
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344 FLORIDA AIR PERMITTING REQUIREMENTS

The FDEP regulations require any new source to obtain an air permit prior to construction. Major
new sources must mect the appropriate PSD and nonattainment requirements as discussed previously.
Required permits and approvals for air pollution sources include NSR for nonattainment areas, PSD,
NSPS, NESHAPS, Permit to Construct, and Permit to Operate. The requirements for construction
permits and approvals are contained in Rules 62-4.030, 62-4.050, 62-4.210, 62-210.300(1), and
Chapter 62-212.400, F.A.C. Specific emission standards are set forth in Chapter 62-296, F. A.C.

34.5 LOCAL AIR REGULATIONS

Glades County has no specific ordinances or requirements related to air emissions or impacts from

FGPP.

35 SOURCE APPLICABILITY
3.51 AREA CLASSIFICATION
The facility is located in Glades County, which has been designated by EPA and FDEP as an

attainment area (includes unclassifiable) for all criteria pollutants. Glades County and surrounding
counties are designated as PSD Class Il areas for SO;, PM(TSP), and NO,. The nearest Class | area
is the Everglades National Park (NP) located about 113 km {68 miles) to the south of the Site and
within the 300-km distance requiring a PSD Class I air quality analysis.

3.5.2 PSD REVIEW
Pollutant Applicability

FGPP is considered to be a major facility because the emissions of several regulated pollutants are
estimated to exceed 100 TPY and the emissions units are in one of the 28 listed categories. FGPP is
a new major facility under the PSD rules, and PSD review is required for any pollutant for which the
emissions exceed the PSD significant emission rates. As shown in Table 3-3, potential emissions
from FGPP will trigger PSD for PM(TSP), PM,,, SO,, NO,, CO, VOC, SAM, and fluorides. Impacts
for the pollutants that are predicted to be above the significant impact levels require a modeling

analysis incorporating the impacts from other sources.

As part of the PSD review, a PSD Class I increment analysis is required if the proposed facility's

impacts are greater than the proposed EPA Class I significant impact levels. The nearest Class | area
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1s about 113 km (71 miles) from the Site, and a PSD Class 1 increment analysis and an evaluation of .

impacts to AQRVs is required.

Emission Standards

The applicable NSPS for the ultra-supercritical steam generators is 40 CFR Part 60, Subpart Da. The

proposed emissions for FGPP will be below the specified limits (see Section 4.0).

Ambient Monitoring

Based on the estimated pollutant emissions from the Project (see Table 3-4), a pre-construction
ambient monitoring analysis is required for PM,, SO,, NO,, CO, and O, (based on VOC emissions).
If the net increase in impact of PM;p, SO, NO,;, and CO is less than the applicable de minimis
monitoring concentration (100 TPY in the case of VOC), then an exemption from the
pre-construction ambient monitoring requirement is available by Rule 62-212.400(3)(e) F.A.C. In
a(idition, if an acceptable ambient monitoring method for the pollutant has not been established by

EPA, monitoring is not required.

As shown in Table 3-4, FGPP’s impacts are predicted to be below the applicable de minimis
mbnitoring concentrations for PM,y, SO,, NO,, and CO. Therefore, pre-construction monitoring is
not required to be submitted for these pollutants. The emissions of VOC are above the de minimis

monitoring threshold for O,. The monitoring analysis for O; is presented in Section 5.0.

GEP Stack Height Impact Analysis
The GEP stack height regulations allow any stack to be at least 65 meter (m) [(213 feet (ft)] high.
The stack for FGPP will be 499 ft. This stack height does not exceed the GEP stack height of 512 ft.

353 NONATTAINMENT REVIEW
The facility Site is located in Glades County, which is classified as an attainment area for all criteria

pollutants. Therefore, nonattainment requirements are not applicable.

3.5:.4 OTHER CLEAN AIR ACT REQUIREMENTS
The 1990 CAA Amendments established a program to reduce potential precursors of acidic
deposition. The Acid Rain Program was delineated in Title IV of the CAA Amendments and

required EPA to develop the program. EPA’s final regulations were promulgated on
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January 11, 1993, and included permit provisions (40 CFR Part 72), allowance system (Part 73),

continuous emission monitoring (Part 75), excess emission procedures (Part 77), and appeal

procedures (Part 78).

EPA’s Acid Rain Program applies to all existing and new utility units except those serving a
generator less than 25 MW, existing simple cycle combustion turbines (CTs), and certain non-utility
facilities; units that fall under the program are referred to as affected units. The EPA regulations
would be applicable to FGPP for the purposes for obtaining a permit and allowances, as well as
emission monitoring. New units are required to obtain permits under the program by submitting a

complete application 24 months before the date on which the unit commences operation (e.g., first

fire}.

The permit would require the units 10 hold S50, emission allowances. Emission limitations
established in the Acid Rain Program are presumed to be less stringent than BACT or lowest
achievable emission rate (LAER) for new units. An allowance is a market-based financial instrument

that is equivalent to 1 ton of SO, emissions. Allowances can be sold, purchased, or traded.

Under EPA’s Acid Rain Program CEMs are required for opacity, SO;, flow, NO,, and CO, for coal-
fired affected units. When an SO; CEM is used to monitor SO, mass emissions, a flow monitor is
also required. CO; emissions must also be determined either through a CEM (e.g., as a diluent for

NO, monitoring). Alternate procedures, test methods, and quality assurance/quality control

(QA/QC) procedures for CEM are specified (Part 75, Appendices A through I}. The acid rain CEM
requirements including QA/QC procedures are, in general, more stringent than those specified in the
NSPS for Subpart Da. New units are required to meet the requirements by the later of January 1,
1995, or not later than 90 operating days or 180 calendar days afier the unit commences commercial

operation. There are specific notification requirements regarding EPA’s Acid Rain Program.
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TABLE 3-1
NATIONAL AND STATE AAQS, ALLOWABLE PSD INCREMENTS, AND SIGNIFICANT IMPACT LEVELS
AAQS (ug/m’) PSD Increments (ug/m’) PSD Class 11
L __ Primary _ _ Secondary_ __ - . — - -- -—- — -- -Significant Impact |
" | Pollutant Averaging Time Standard Standard Florida Class I Class 11 Levels (pug/m’) "

Particulate Matter* Annual Arithmetic Mean 50 50 50 4 17 1
(PM) 24-Hour Maximum 150 150 150 8 30 5
Sulfur Dioxide Annual Arithmetic Mean 80 NA 60 2 20 |

24-Hour Maximum® 365 NA 260 5 91 5

3-Hour Maximum? NA 1,300 1,300 25 512 25
Carbon Monoxide 8-Hour Maximum® 10,000 10,000 10,000 NA NA 500

1-Hour Maximum*® 40,000 40,000 40,000 NA NA 2,000
Nitrogen Dioxide Annual Arithmetic Mean 100 100 100 2.5 25 1
Ozone 8-Hour Maximum® 157 157 157 NA NA NA
Lead Calendar Quarter 1.5 1.5 1.5 NA NA NA

Arithmetic Mean

Note: Particulate matter (PM,o) = particulate matter with aerodynamic diameter less than or equal to 10 micrometers.
NA = Not applicable, i.e., no standard exists.
# Short-term maximum concentrations are not to be exceeded more than once per year.

b Maximum concentrations are not to be exceeded.
¢ On October 17, 2006, EPA promulgated revised AAQS for particulate matter. For particulate matter, PM; s standards were introduced with a

24-hour standard of 35 pg/m® (3-year average of 98™ percentile) and an annual standard of 15 ug/m’ (3-year average). The annual PM10 standard

was revoked.
These standards have not yet been adopted by FDEP.
4 0.08 ppm; achieved when 3-year average of 99th percentile is 0.08 ppm or less. On July 18, 1007, EPA promulgated this standard, which has not

yet been adopted by FDEP.

Sources; Federal Register, Vol. 43, No. 118, June 19, 1978.
40 CFR 50; 40 CFR 52.21.
Chapter 62-204, F.A.C.
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TABLE 3-2
~ PSD SIGNIFICANT EMISSION RATES AND
DE MINIMIS MONITORING CONCENTRATIONS

De Minimis
Significant Monitoring
Emission Rate Concentration®
Pollutant Regulated Under (TPY) (ng/m’)
Sulfur Dioxide NAAQS, NSPS 40 13, 24-hour
Particulate Matter [PM(TSP)] NSPS 25 10, 24-hour
Particulate Matter (PM,) NAAQS 15 10, 24-hour
Nitrogen Dioxide NAAQS, NSPS 40 14, annual
Carbon Monoxide NAAQS, NSPS 100 5753, 8-hour
Volatile Organic )
Compounds (Ozone) NAAQS, NSPS 40 100 TPY®
Lead NAAQS 0.6 0.1, 3-month
Sulfuric Acid Mist NSPS 7 NM
Total Fluondes NSPS 3 0.25, 24-hour
Total Reduced Sulfur NSPS 10 10, 1-hour
Reduced Sulfur Compounds NSPS 10 10, 1-hour
Hydrogen Sulfide NSPS 10 0.2, 1-hour
Mercury NESHAP 0.1 0.25, 24-hour

Note: Ambient monitoring requirements for any pollutant may be exempted if the impact of the
increase in emissions 1s below de minimis monitoring concentrations.

NAAQS = National Ambient Air Quality Standards.

NM = No ambient measurement method established; therefore, no de minimis
concentration has been established.
NSPS = New Source Performance Standards.
NESHAP =  National Emission Standards for Hazardous Air Pollutants.
ug/m’ = micrograms per cubic meter.

? Short-term concentrations are not to be exceeded.
No de minimis concentration; an increase in VOC emissions of 100 TPY or more will require
monitoring analysis for ozone.

Sources: 40 CFR 52.21; Rule 62-212.400.
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: TABLE 3-3

: MAXIMUM EMISSIONS DUE TO FGPP COMPARED

' TO THE PSD SIGNIFICANT EMISSION RATES

' Pollutant Emissions (TPY)

! Potential

\ Emissions from Significant

‘Pollutant FGPP* Emission Rate PSD Review
'Sulfur Dioxide 3,049 40 Yes
‘Particulate Matter [PM(TSP)] 1,283 25 Yes
|

IParticulate Matter (PM,) 1,024 15 Yes
Nitrogen Dioxide 3,827 40 Yes
Carbon Monoxide 11,442 100 Yes
Volatile Organic Compounds 260 40 Yes
!

Lead 0.2 0.6 No
Sulfuric Acid Mist 305 7 Yes
'ifotal Fluorides 17.5 3 Yes
Total Reduced Sulfur NEG 10 No
Reduced Sulfur Compounds NEG 10 No
Hydrogen Sulfide NEG 10 No
Mercury 0.09 0.1 No

Note: NEG = Negligible.
? See Table 2-7.
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TABLE 3-4
PREDICTED NET INCREASE IN IMPACTS DUE TO FGPP COMPARED
TO PSD DE MINIMIS MONITORING CONCENTRATIONS

De Minimis
Concentration (pg/m’) Monitoring
Pollutant Predicted Increase in Impacts® Concentration
Sulfur Dioxide 5.2 13, 24-hour
Particulate Matter (PM ) 6.9 10, 24-hour
Nitrogen Dioxide 0.69 14, annual
Carbon Monoxide 42 575, 8-hour
Volatile Organic Compounds® 260 TPY 100 TPY

* See Section 6.0 for air dispersion modeling results.

® VOCs emissions are used as the PSD momtoring concentration threshold for O,.
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i

4.0 CONTROL TECHNOLOGY REVIEW

4.1 INTRODUCTION
4.1.1 APPLICABILITY

The PSD regulations require new major stationary sources to undergo a control technology review
for each pollutant that may potentially be emitted above significant amounts. The control technology
ﬁeview requirements of the PSD r(_:gulations are applicable to emissions of NO,, SO,, PM/PM,,, CP,

VOCs, fluorides, and SAM.

This section presents the applicable NSPS and the proposed BACT for these pollutants. The
approach to the BACT analysis i1s based on the regulatory definitions of BACT, as well as
c:ansideration of EPA’s current policy guidelines requiring a top-down approach. A BACT
determination requires a site-specific analysis of the economic, environmental, and energy impacts of

the proposed and alternative control technologies (see Rule 62-212.400, F.A.C.).

4:1.2 NEW SOURCE PERFORMANCE STANDARDS

The ultra-supercritical boilers will be subject to emission limitations under 40 CFR 60, Subpart Da,
wihich limits NO,, SO,, and PM emissions from electric utility generating units that commence
construction after February 28, 2005, capable of combusting more than 73 MW (250 MMBtwhr)
heat input using fossil fuel (71 FR 9866). The NSPS emission limit for PM from such units is
0.ll4 Ib/MWhr (gross energy) or 0.015 1/MMBtu. As an alternative, PM may be limited to
0.b3 1b/MMBtu and 99.8-percent reduction from uncontrolled PM level when combusting solid fuel.
The PM emissions from FGPP wil] be iess than 0.11 1b/MW-hr or 0.013 [b/MMBtu, thus meeting the
NSPS limit. The NSPS limits SO, emissions to 1.4 1b/MW-hr or 95-percent reduction, based on a
3d-day rolling average. FGPP is designed to achieve an SO, emissions rate of less than
0.33 Ib/MWhr (0.04 Ib/MMBtu) on a 30-day rolling average and a control efficiency of greater than
95 percent, thus meeting the NSPS limits. Subpart Da limits NO, emissions to 1.0 Ib/MW-hr {gross
energy output) based on 30-day rolling average. FGPP’s NO, emission rate will be less than
0.41 Ib/MW-hr (0.05 Ib/MMBtu) on a 30-day rolling average. Visible emissions are limited to
20:-percent opacity (6-minute average) except up to 27-percent opacity is allowed for one 6-minute
period per hour. FGPP will meet this opacity limit.

i
The auxiliary boilers are subject to the NSPS codified in 40 CFR 60, Subpart Db, Standards for

Performance for Industrial-Commercial-Institutional Steam Generating Units for emissions of SO,
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PM, and NO,. This NSPS is applicable to steam-generating units with a heat input capacity of
greater than 100 MMBtuwhr commencing construction after February 28, 2005 (71 FR 9866). To
reduce emissions of SO, and PM, FGPP will use 0.0015-percent sulfur distillate oil, which is less
than the NSPS requirement of 0.3 percent, defined as very low-sutfur fuel. The NSPS opacity limit
of 20 percent as a 6-munute average, except for one 6-minute period not to exceed 27- percent
opacity, will be met and demonsirated using continuous opacity monitors. The NO, emissions from
the boiler will be 0.12 Ib/MMBtu, which is iess than the Subpart Db emission limit for emissions
NO, of 0.2 Ib/MMBtu {high-heat-release rate units) although not applicable since the capacity factor

will be 10 percent.

EPA promulgated final regulations establishing NSPS for Stationary Compression Ignition (CI)
Internal Combustion Engines (ICE) (7! FR 39154; July 11, 2006). Under this regulation, engine
manufacturers are required to produce engines that will meet the emission limiting standards for the
life of the engine. In addition, fuel requirements have been established. The engines proposed for
FGPP will utilize fuel with a sulfur content of 0.0015 percent and obtain the certifications necessary
that demonstrate that the NSPS in 40 CFR Part IIIl will be met. Thus, the emergency generators and

fire pump engine will meet the NSPS requirements.

The material handling operation associated with FGPP will be required to meet two different NSPS.
For coal crushing and transferring, the NSPS codified in 40 CFR Part 60, Subpart Y; Standards of
Performance for Coal Preparation Plants, will apply. The emission limits for this NSPS is 20-percent
opacity for coal processing and conveying equipment and coal storage. The coal crushers and
transfer equipment will be enclosed with vent filters in several locations to limit PM emissions with

resulting opacity less than 20 percent.

The grinding of limestone for use in the wet FGD system is subject to the NSPS codified in 40 CFR
Part 60, Subpart OQQ, Standards of Performance for Nonmetallic Mineral Processing Plants. The
NSPS PM emussion limit is 0.05 gr/dscm and 7-percent opacity. Limestone will be ground in an

enclosed wet ball mill with no stack or vent, resulting in negligible PM emissions that will meet the

NSPS requirements.
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4.1.3 BEST AVAILABLE CONTROL TECHNOLOGY METHODOLOGY

BACT review is required under FDEP rules and EPA regulations pertaining to PSD. FDEP has
adopted PSD rules in Rule 62-212.400, F.A.C. BACT is applicable to all pollutants for which PSD
rleview is required and is pollutant specific. It is an emission limitation that is based on the maximum
&egree of reduction for each reguiated pollutant, which is determined to be appropriate after taking
into account energy, environmental, economic impacts, and other costs. BACT cannot be any less

stringent than the federal NSPS applicable to the source under evaluation.

The FDEP performs BACT reviews based on EPA’s regulations and guidance in which the most
stringent control alternatives are evaluated to identify the “best available control technology™ and a
related appropriate emissions limitation for each pollutant requiring a BACT determination. This
procedure is referred to as the “top down” approach. This approach in EPA guidance consists of the
following five steps (New Source Review Workshop Manual-Draft, 1990):
1} Identification of potentially applicable control technologies;
' '2)  Evaluation of the technical feasibility of installing the identified
control technologies at the Site;
"~ 3)  Ranking of the feasible control technologies based on their effectiveness;
4)  Evaluation of the energy, environmental and economic impacts of the feasible
control options; and

= 5)  Selection of BACT based on consideration of the above factors.

FGPP’s PSD application requires a BACT review for emissions of the following pollutants from the
ult‘ra-supercritical boilers: nitrogen oxides (NO,), sulfur dioxide (SO,), particulate matter (PM/PM ),
combustion products {carbon monoxide or CO and volatile organic compounds or VOCs), sulfuric
acid mist (SAM), and fluoride (F'). In addition, a BACT analysis is required for PM emissions from
the cooling tower, fugitive particulate emissions from material handling, and emissions of certain
specific pollutants from particular auxiliary equipment (the auxiliary boiler, e€mergency generators,
and a diesel fire pump). This section provides the required BACT analyses for these emissions. It is
based on a comprehensive review of recent BACT determinations for new coal-fired units similar to
those proposed for FGPP. For each of the pollutants, a specific top-down analysis is based on the
five steps to determine BACT. In each case, a BACT is an emission limitation that meets the

maximum degree of emission reduction after taking into account FGPP’s specific energy,
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environmental and economic impacts and other costs, as well as consideration of the application of

the technologies was proposed.

Appendix B, Tables B-1 through B-8, sumarize the BACT determinations made to other similar
projects with regard to each pollutant — NO,, SO,, PM/PM,y, SAM, CO, VOCs, and fluorides. The
projects include supercritical and conventional pulverized coal-fired steam-generating units since
these units are comparable to FGPP. These tables were developed by reviewing the EPA
BACT/LAER Clearinghouse information and obtaining specific permit information on each project.
The projects consist of supercritical and conventional pulverized coal-fired steam-generating units

since the potentially applicable control technologies are feasible for these type units.

4.2 BEST AVAILABLE CONTROL TECHNOLOGY — BOILERS
4.2.1 OVERVIEW OF PROPOSED BACT

A summary of the emission rates proposed as BACT and compliance methods i1s presented in

Table 4-1. The proposed BACT emission rates for FGPP are consistent with recent BACT
determinations. Table 4-2 presents a summary of the economic, environmental, and energy impacts
of the proposed BACT control technology for the ultra-supercritical boilers. The following sections
provide BACT evaluations for NO,, PM/PM,,, SO,, SAM, fluorides and combustion products (CO
and VOC). As will be evident, the emission rates proposed for FGPP are consistent with recent PSD
determinations for other similar projects. In particular, with regard to each pollutant, the proposed

emission rate is less than or equal to the median rate for recent BACT determinations.

4.2.2 NITROGEN OXIDES

Identification of Potentially Applicable Control Technologies

The BACT analysis was performed based on those available and feasible control technologies that
can provide the maximum degree of emission reduction for NO, emissions. Emissions of NO, are
produced by the high-temperature reactions of molecular nitrogen and oxygen in the combustion air
and by fuel-bound nitrogen with O,. The former is referred to as therrnal NO, while the latter is
referred to as fuel-bound NO,. The relative amount of each depends on the combustion conditions
and the amount of nitrogen in the fuel. Formation of thermal NO, depends on the combustion
temperature and becomes rapid above 1,400 degrees Celsius (°C) (2,550°F). The equations

developed by Zeldovich are recognized as the reactions that form thermal NO,:
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r N,+O — NO+N
N +0, - NO+O
N +OH - NO+H

The important parameters in thermal NO, formation are combustion temperatures, gas residence
time, and local stoichiometric ratio of fuel and air. Fuel-bound NO,, although with most fossi] fuels
are usually small compared to thermal NO,, is more readily formed by the nitrogen in the fuel that
reacts with combustion air. Another mechanism for NO, formation is the reaction of molecular
nitrogen with free hydrogen (H} radicals. This mechanism is known as "prompt NO," and occurs
within the combustion zone with the following major reactions:

N,+ CH —» HCN+ N
N +0, - NO +0

The contribution of prompt NO, to overall NO, levels is relatively small (less than 5-percent). The
primary ways to reduce NO, emissions are through either combustion process control or through
ca‘ltalytic or noncatalytic reactions.
|

Combustion controls arc the primary engineering choice in reducing NO, concentrations within the
boiler. Combustion controls include low NO, burners (LNB) and over-fire air OFA). Such controls
are considered “pollution preventing”, since the formation of NO, is limited in the combustion
process. A combustion technology referred to as reburn has also been installed as retrofits on

existing units to reduce NO, emissions.

Rebumn involves using fuel as a reducing mechanism in the combustion process to remove NO,. The
process invoives three basic components. The first is the primary combustion area where 80
to 85 percent of the fuel is bummed. In this area, fuel is fired typically using the existing burner
systems, which also can be low-NO, burners. In the second area, downstream of the primary
combustion zone, remaining fuel is introduced to form a slightly fuel rich combustion zone. This
area 1s often referred to as the reburn zone, where hydrocarbon compounds are formed that react with
nitrogen oxide, the primary form of NO, in combustion processes. The reactions of these
hydrocarbon radicals and nitrogen oxide ultimately form nitrogen, which is the opposite of the NO,

formation process (i.e., Zeldovich equation). The third area, downstream of the reburn zone, is often
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referred to as the bumout zone where combustion air is added to combust the remaining hydrocarbon

compounds. Overall the combustion process is typically fuel lean.

Reburn has been demonstrated using natural gas, coal, residual oil, and Orimulsion®. Reductions in

NO, from 40 to 70 percent have been demonstrated with this wide variety of fuels.

Post combustion NO, control processes include catalytic and non-catalytic conversion of NO,,
typically to nitrogen. Non-catalytic processes, referred to as selective non-catalytic reduction, use
ammoenia or urea injection at high temperatures, generally about 1,800°F. These technologies, which
can achieve from 30- to 80-percent NO, removal (depending on the fuel), are primarily applicable to
boilers that can maintain a relatively constant temperature for the reaction. The primary applications

have been on circulating fluidized bed boilers.

The catalytic NO, removal process that has been demonstrated and proven is selective catalytic
reduction (SCR). SCR is a widely used post-combustion NO,-control technology that has been used
on a variety of fuels (e.g., coal, natural gas, residual and distillate oil, and Orimulsion®) and
apphications (e.g. fossil stecam units, combined cycle units, diesel engines and simple cycle gas
turbines). Developing technologies include processes that either combine removal of various
pollutants or specifically target the removal of NO,. Such technologies, that include Electro-
Catalytic Oxidation™ and SO,-NO,-RO, Box and THERMALONOx™, have future promise but

have not been demonstrated on large (>100 MW) thermal power facilities.

The fundamental reaction for SCR was noticed by the selective reaction of ammonia with NO in the
presence of a catalyst and excess oxygen that was discovered by Engelhard Corporation in 1957.
SCR technology was commercially developed in Japan and used there on a continuing basis for the
first time. In an SCR process, either anhydrous or aqueous ammonia is injected into the flue gas
upstream of catalysts. The catalysts are arranged in modules set up into single or multiple stages.
The selective reduction reactions occur at temperatures between 650 and 800°F on the surface of the
SCR catalysts to produce molecular nitrogen gas and water. The reactions are as follows:

4NH, + 4NO + 0, — 4N, + 6H,0

4NH; + 2NO, + O, — 3N, + 6H,0
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SCR catalysts consist of two types: base metal oxides and zeolite. In an SCR system using a base
metal oxides catalyst, either vanadium or titanium is embedded into a ceramic matrix structure; the
zeolite catalysts are ceramic molecular sieves extruded into modules of honeycomb shape. Catalysts
exhibit advantages and disadvantages n terms of exhaust gas temperatures, ammomna/NQO, ratio, and
exhaust gas O; concentrations for optimum control. A common disadvantage for ali catalyst systems
1s the limited temperature window where the NO, reduction process takes place. Operating outside
this temperature range results in failure to remove NO, and/or harm to the catalyst system. Chemical
poisoning can occur at lower temperature conditions, while thermal degradation can occur at higher
temperatures plus NO, can be produced at higher temperatures. Reactivity can only be restored
through catalyst replacement. Sufficient O, is required to ensure successful reactions. For most SCR

applications that have been effective, O, concentrations have been in excess of 2 percent of flue gas.

The reaction occurs typically between about 320 and 400°C (600 and 750°F). These temperatures
occur after the economizer in a structure containing the ammonia injection grid followed by the SCR

catalyst.

Evaluation of Technically Feasible Control Alternatives

Low NO, burners (LNB) and over-fire air (OFA} are the initial choice in reducing NO, from the
combustion process. SNCR and reburn are feasible and available but their application has been
limited to existing units with lower NO reduction rates ranging between 30 to 80 percent. SCR can
achieve NO, reduction in excess of 80 percent. Most recent permits issued for coal-fired power
plants have required the use of combustion controls combined with SCR to control NO, because
these controls are generally available, technically feasible and provide the maximum degree of
eniﬁssion reduction. Appendix B, Table B-2, presents the emission rates for similar projects. In ali
these projects, combustion controls and SCR are used.

|

Ranking of Feasible Contro) Alternatives

Combustion controls and SCR will achieve the maximum degree of NO, emission reduction. SNCR
and reburn will not achieve an emission rate as low as that being proposed for FGPP. Combustion
controls, while an effective means of initially reduction NO, formation will not achieve the

quimum emission reduction.
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Evaluation of Energy, Environmental and Economic Impacts of Feasible Technologies
Economic

The total estimated capital, annualized, and incremental costs of SCR are based on budgetary cost
estimates, The total estimated capital, annualized, and incremental costs are summarized in
Table 4-3. The capital cost for one 980-MW unit is about $43 mullion with an annualized cost of
about $9.7 million. The cost effectiveness is $853 per ton of NO, removed based on emissions from
the boiler of 0.35 1b/MMBtu. The NO, emissions from the boiler are inherent in the combustion

design of the boiler and would include LNB and over-fire air.

Environmental

The maximum predicted NO, impact of FGPP with SCR is 0.7 pg/m’, considerably below the NO,
PSD Class II increment of 25 pg/m’ (annual average) and the AAQS of 100 ug/m’ (annual average).

The addition of SCR will reduce NO, emissions by at least 11,432 TPY per unit. The combustion
controls will prevent the formation of 13,337 TPY of NO, based on a hypothetical uncontrolied
emssion rate from the boiler of 0.7 Ib/MMBtu and a boiler outlet NO, emission of 0.35 Ib/MMBtu.
Together, these technologies reduce NO, emissions by about 24,400 TPY or over 90 percent

reduction.

The SCR system has recognized collateral benefits for the conversion of elemental mercury (Hg) to
an oxidized form typically mercuric chloride (HgCl;). Elemental Hg is difficult to remove in
downstream pollution control equipment. The oxidized form is readily collected in wet FGD

systems.

The electrical energy required to run the SCR system and the pressure drop from the SCR catalyst
will reduce the available power from FGPP that would otherwise be available to FPL customers. To
replace this lost energy, additional emissions from FGPP would occur. The pressure drop is a result
of the catalyst modules located in the exhaust gas stream. The pressure drop to reduce NQO, to
0.05 I’'MMBtu is estimated to 8 inches of water gauge. This pressure drop requires more fan power,
which would otherwise be available to the electrical system. Based on the amount of megawaits per
hour required to provide the fan and electric energy, the additional emissions would be 78 TPY. This

amount of increased emissions is low compared to the amount of NO, reduced.
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SCR will require the construction and maintenance of a storage vessel for ammonia for use in the
reaction. The construction of ammonia storage facilities triggers the application of at least three
major standards: Clean Air Act (Section 112), Occupational Safety and Health Administration
(bSHA) 29 CFR 1910.1000, and OSHA 29 CFR 1910.119. FGPP would comply with the applicable
rlequircments under these standards.

Energy

Energy penalties occur with SCR. With SCR, the output is reduced due to the pressure drop and

there are energy requirements to operate the SCR system.

The energy required to operate the SCR equipment would be about 13,000 megawatt-hours (MWh)
per year per unit, while the energy required to overcome the pressure drop requires 35,700 MWh.
Taken together, the total energy requirement is 48,600 MWh. This is about 0.5 percent of the gross
generation. Energy is also required to atomize the ammonia, estimated to be 9,000 MMBtw/yr. This

15 only about 0.012 percent of the heat input of the unit.

Sélection of BACT and Rationale

The identification, technical evaluation and ranking and of the available control technologies clearly
indicate that combustion controls and SCR provide the maximum degree of emission reduction. The
evaluation of the energy, environmental and economic impacts demonstrate that this combination of

controls are cost effective and do not have collateral environmental impacts greater than the benefit

ofireduction NO,.

The proposed technologies to achieve the emission proposed as BACT for NO, is advanced
combustion technology and SCR. This combination of the technology can achieve the maximum
arﬁloum of emission reduction available, technically feasible and demonstrated for FGPP. SCR is
feqsiblc and reasonable based on the economic, environmental, and energy impacts. An emission

rat{f: of 0.05 Ib/MMBu is proposed as BACT and is equal to or less than the BACT emission rates
established as BACT for similar projects
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4.2.3 PARTICULATE MATTER
Identification of Potentially Applicable Control Technologies

Introduction

There are two primary methods of PM formation in the proposed supercritical boilers and associated
control equipment: 1) fly ash from coal combustion in the boiler, and 2) solids from reaction
products introduced in the FGD system. The latter is reduced by mist eliminators and further PM

removal (see Subsection 4.2.5, Sulfunc Acid Mist).

Combustion of coal in a pulvenzed coal-fired boiler creates ash, which is the non-combustible
portion of the fuel. The ash is solid and therefore is classified as PM. A portion of this PM,
approximately 20 percent, falls to the bottom of the boiler as bottom ash and is removed by the
bottomn ash system. The majority of the PM, approximately 80 percent, is fly ash and is entrained by
the flue gases leaving the boiler. The majority of this fly ash is then collected by the flue gas PM

removal system.

Inertial separators such as mechanical cyclones and wet scrubbers such as venture and spray
chambers were historically used for particulate control prior to the 1970’s. These devices have
typically achieved particulate removal in the range 60 to 90 percent. Recent coal fired units have not

used these devices since the emission rates would be at levels that could not achieve the NSPS.

ESPs and fabric filters are the most effective PM-control devices being successfully applied to
modern coal-fired power plants. PM removal efficiencies of these devices can be greater than

99.8 percent. Both devices are also highly effective in controlling PM;, emissions.

ESPs

In an ESP, a high-voltage electric field is produced to impant an electric charge to the solid particles
in the flue gas stream. The pulsating direct current voltage in the range of 20,000 to 100,000 volts is
used 10 ionize the gas stream, known as corona. The ions produced using a negative corona, are
attracted to the particles while traveling in the ionized gas stream. These particles are then removed
from the gas stream by migrating toward the collecting electrode. Rapping mechanisms, that are
operated intermittently, dislodge the collected particles, which subsequently fall into a hopper. ESP
performance is highly dependent on the electrical characteristics or resistivity of the particle or

aerosol to be collected.
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ESP performance is dependent on a number of factors, which influence the resistivity of the particle.
These factors include the particle composition, flue gas characteristics, particle size distribution, and
particle loading. These parameters can vary during normal operation and can influence ESP

performance when gas streams come directly from the boiler.

Fabric Filters

In a fabric filter, PM is removed from the flue gas as it passes through a fabric filter media such as
woven cloths or felts; hence the term "fabric filter." The filters are normally arranged as a number of
cylinders or tubes (commonly referred to a "bags") through which the flue gas is directed. The filters
are contained in a housing which has gas inlets and outlets. The flue gas enters the cylindrical filter
fr_pm the bottom and flows upward, from either the inside of the cylinder to the outside or the
o;“aposite depending upon the design. Particulate collection occurs through several mechanisms,
including gravitational settling, direct impaction, inertial impaction, diffusion, and electrostatic
attraction. When the pressure drop reaches a predefined level, a section of the filters is taken offline
for cleaning. Various methods are used to clean the bags in the fabric filter. The three general types
ofE cleaning are shaker cleaning, pulse-jet cleaning, and reverse-air cleaning. All three types of

cleaning methods ensure the fabric filter achieves the same low emission rates.

The shaker cleaning is accomplished by taking the bags off-line, shaking the bags of the fabric filter,
and then deflating the bag by inducing a vacuum. The PM collected on the bags is dislodged and

then falls into the collection hoppers at the bottom of the fabric filter.

In the pulse-jet method of cleaning, cleaning is accomplished off-line by directing a short burst of
compressed air inside the filter bags. This burst produces a shock wave, which travels down the
length of the bag, dislodging the accumulated dust cake. The collected PM then falls into the

hoppers located below the bags. This is currently the best practice for cleaning.
In reverse air fabric filters, the PM is collected on the inside of the filter bags. Cleaning 1is

acciomplished by introducing a reverse flow of air through the bags. This causes the bag to collapse,

thereby dislodging the filter cake. The dislodged PM falls into the collection hoppers for disposal.
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Evaluation of Technically Feasible Control Alternatives

ESPs and fabric filters are available, technically feasible and demonstrated as effective PM control
devices for coal fired units. Mechanical collectors and wet scrubbers are feasible technologies but

their application for new coal fired units has not occurred for over 30 years.

Ranking of Technically Feasible Control Alternatives

Both fabric filters and ESPs are highly effective in controlling PM,;, emissions and are considered
equivalent in PM removal. Other technologies, such as mechanical collectors and wet scrubbers,
have not demonstrated equivalent levels of control for PM. As a result, ESPs and fabric filters are

considered equivalent to achieve an emissions rate potentially applicable as BACT for FGPP.

Evaluation of Energy, Environmental and Economic Impacts of Feasible Technologies

Economic

The total estimated capital, annualized, and incremental costs for an ESP are summarized in
Tables 4-4 and 4-5, shown with and without ash disposal cost, respectively. The capital cost for one
980-MW unit is about $67 million with an annualized cost of about $10 million if ash can be sold (no
net cost for disposal). If ash is stored onsite, the annualized cost is $13.5 million. The cost
effectiveness ranges from $39 to $52 per ton of PM removed. The difference depends on the amount

of ash that can be recycled as a pozzolin material.

The total estimated capital, annualized, and incremental costs for a fabnc filter are summarized in
Tabie 4-6 and 4-7, shown with and without ash disposal cost respectively. The capital cost for one
980 MW unit is $67 millien with an annualized cost of $11 million if ash can be sold (no net cost for
disposal}). If ash is stored onsile the annualized cost is $14 million. The cost effectiveness ranges for
$45 to $55 per ton of PM removed. The lower cost effectiveness for the ESP is a result of the much

higher pressure drop for the fabric filter.
Environmental
The maximum predicted PM impact of FGPP with an ESP or baghouse is considerably below the

PSD Class H increments and the AAQS of 100 pg/m’.

The addition of ESP or fabric filter will reduce PM emissions by 260,000 TPY per unit. There is
also a reduction in HAPs of about 3 TPY.
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The electrical energy required to run the ESP system or the pressure drop from a fabric filter will
reduce the available power from FGPP. The pressure drop is a result of the filter bags located in the
éxhaust gas stream. The pressure drop to reduce PM to 0.013 1b/MMBtu is estimated to 8 inches of
water gauge. This pressure drop requires more fan power. The ESP is a high-voltage device and
requires electrical energy. The pressure drop of the ESP will be generally low. The lost power from
electrical usage or back pressure would otherwise be available to the electrical system. To replace
this lost energy, additional emissions from FGPP would occur. Based on the amount of megawatts
pler hour required to provide the fan and electric energy, the additional emissions would be 24 TPY

for the ESP and 57 TPY for the fabric filter. While amount of increased emissions is low compared

| . - .
to the amount of PM reduced, the fabric filter results in slightly more emissions from lost energy.

The fabric filter has an advantage over an ESP as it relates to additional removal of pollutants when
sorbents are injected prior to the control device. Sorbents, such as activated carbon, are in the form
olf fine particles that can react in the gas stream to remove pollutants, such as mercury. With a fabric
filter, the filter cake developed on the bags that includes the sorbent will continue to remove
pollutants until the bags are cleaned. During this period, additional removal is achieved that could
n(:)t be accomplished in an ESP. As a result, the use of a fabric filter has additional pollutant removal
co-benefits beyond PM removal.

E‘{:ergy
Energy losses will occur with ESP/fabric filter. With a fabric filter, the output is reduced due to the

pressure drop; while with an ESP, there are high energy use requirements.

The energy required to operate an ESP would be about 15,000 MWh per year per unit. This is about
\

0.16 percent of the gross generation. The energy required to operate a fabric filter would be about
I

35,700 MWh per year per unit. This is about 0.39 percent of the gross generation.

Selection of BACT and Rationale

Thle identification, technical evaluation and ranking and of the available control technologies clearly
inc%icale that ESPs and fabric filters provide the maximum degree of emission reduction for PM
em?issions from coal fired units. The evaluation of the energy, environmental and economic impacts
derlnonstrate that these controls are cost effective and do not have collateral environmental impacts

gréaler than the benefit of reduction PM.
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While both an ESP and fabric filter can achieve the maximum amount of PM emussion reduction
available, the fabric filter has additional benefits when sorbents are used. A fabric filter is feasible
and reasonable based on the economic, environmental, and energy impacts. An emission rate of
0.013 1b/MMBtu is proposed as BACT given the evaluations and recent BACT decisions on other
similar projects. The proposed emission rate is equal to emission rates established for similar

projects (refer to Appendix B, Table B-3).

4.2.4 SULFUR DIOXIDE
Identification of Potentially Applicable Control Technologies

Introduction

Sulfur compounds are produced in boilers firing fossil fuels by the combustion process in which
complete oxidation of the fuel-bound sulfur occurs, forming primarily SO,, with smaller quantities of
sulfur trioxide (SO;). The amount of SO, emissions is directly proportional to the sulfur and suifate
content in the fuel. Reducing SO; emissions by boiler modification is not feasible because
combustion processes do not affect SO, emissions. Generally, complete oxidation of sulfur in fuel is
readily achieved before complete combustion of carbon, the most abundant element in fossil fuel.
For pulverized coal-fired utility boilers, SO, emission reduction is typically accomplished by treating

the post-combustion flue gas with a FGD process.

Standard FGD processes for pulverized coal-fired boilers are back-end equipment of either the wet or
dry type; these are often referred to as wet and dry scrubbing, respectively. Since the early 1970s,
FGD has been used cxtensively in the United States to control SO, emissions from coal-fired power
plants. Indeed, the use of FGD systems was, in effect, mandated for pulverized coal-fired power
plants with the promulgation of the NSPS for electric utility steam generating units (i.e., 40 CFR
Part 60, Subpart Da), which required minimum reductions between 70 and 90 percent in the potential

combustion concentration of SO,,

Dry FGD

In a dry FGD process, the flue gas entering the scrubber contacts an atomized slurry of either wet lime
or wet sodium carbonate (Na,CO3) sorbent. The exact mechanisms for the absorption of gaseous SO,
and the formation of alkaline salts are complex. Overall, the SO, gas reacts with lime or sodium sorbent
to initially form either calcium sulfite (CaSO:eV2H,0) or sodium sulfite (Na,SOs). Upon further

oxidation or SO, absorption enhanced by the drying process, the sulfite salts transform into calcium
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l
sulfate (CaSO,*2H,0) or sodium sulfate solids. A typical dry scrubber will use lime as the reagent

! . . . . ;
because it is more readily available than sodium carbonate and the sodium-based reactions produce a

s,'oluble by-product that requires special handling.

Lime slurry is injected into the dry scrubber chamber through either rotary atomizers or pressurized
fluid nozzles. Rotary atomizers use centrifugal energy to atomize the slurry. The slurry is fed to the
center of a rapidly rotating disk or wheel where it flows outward to the edge of the disk. The slurry

is atomized as it leaves the surface of the rapidly rotating disk.

Flluid nozzles use kinetic energy to atomize the slurry. High-velocity air or steam is injected into a
siurry stream, breaking the slurry into droplets, which are ¢jected at near-sonic velocities into the
spray-drying chamber. Slurry droplets of comparable size can be obtained with both fluid nozzles
and rotary atomizers, minimizing differences in performance due to atomizer type. The nozzle

location relative to the flow, however, can be different depending on the particular design.

i . .
The moisture in the lime slurry evaporates and cools the flue gas, and the wet lime absorbs SO, in the

flue gas and reacts to form liquid-solid phase salts that are then dried into insoluble crystals by the

thermal effect of the flue gas. The dry scrubber chamber is designed to provide sufficient contact
an}d residence time to complete this reaction process. The prolonged residence time in the chamber is
typically designed for 10 to 15 seconds. Sufficient contact between the flue gas and the slurry
solution 1s maintained in the absorber vessel, allowing the absorbing reactions and the drying process

to be completed.

The particulate exiting the dry scrubber contains fly ash, dried calcium salts, and dried unreacted
lime. The moisture content of the dried calcium salt leaving the absorber is about 2 to 3 percent,
) : . . .
eventually decreasing to about 1 percent downstream. The simultaneous evaporation and reaction in

the spray drying process increases the moisture and particulate content of the flue gas and reduces the

flue gas temperature.

In the dry scrubber, the amount of water used is optimized to produce an exit stream with "dry"
particulates and gases with no liquid discharge from the scrubber. The flue gas temperature exiting
the dry scrubber is typically 18 to 30°F above adiabatic saturation. The "dry"” reaction products and

coal fly ash are removed from the flue gas by a particulate collection device located downstream of .

the scrubber. This differs from the wet scrubber system, wherein the slurry leaving that system must
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be dewatered and the gas is cooled to adiabatic saturation temperature. Moreover, in the wet process,
the particulate control device is located upstream of the scrubber. The dry byproduct from the dry
scrubber system is generally not marketable since the byproducts includes a fly ash and reacted SO;
and calcium compounds. In contrast, the wet limestone FGD system can produce a marketable

byproduct (i.e., gypsum).

Key design and operating parameters that can significantly affect dry scrubber performance are
reagent-to-sulfur stoichiometric ratio, slurry droplet size, inlet water content, residence time, and
scrubber outlet temperature. An excess amount of lime above the theoretical requirement is
generally fed to the dry scrubber to compensale for mass transfer limitations and incomplete mixing.
Droplet size affects scrubber performance. Smaller droplet size increases the surface area for
reaction between lime and acid gases and increases the rate of water evaporation. A longer residence
time results in higher chemical reactivities, and the reageni-S0, reaction occurs more readily when
the lime is wet. The scrubber outlet temperature is controlled by the amount of water in the slurry.
Typically, effective utilization of lime and effective SO, removal occur at temperatures close to
adiabatic saturation, but the flue gas temperature must be kept high enough to ensure that the slurry

and reaction products are adequately dried prior to the particulate collection process.

The dry scrubber is located upstream of the particutate control device, which is either an ESP or a
fabric filter (baghouse) system. The baghouse is generally preferred when using a dry scrubber FGD
system over the ESP because it provides additional SO, and acid gas removal. When a baghouse is
used, a layer of porous filter cake is formed on the surface of the filter bags. This filter cake contains
unspent reagent, which provides a site for additional FGD since all flue gases also pass through the

filter bags.

Based on BACT determinations previously issued, the dry scrubber FGD system can achieve 70- to
93-percent SO, removal for coal-fired boilers, with the majority of pulverized-coal boilers designed
for 93-percent removal. Higher removal efficiencies of greater than 90 percent can be achieved by

maintaining an optimal ratio of reagent and SO; gas.

Wet FGD
The primary technology that has been developed and installed to remove SO, at high efficiencies

(95 percent or greater} from thermal power plants has been wet scrubbing. Other SO, control
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!
processes either have lower removal efficiencies than wet scrubbing or are in the developmental and

demonstration stage. For example, there are several SO, control processes have been tested at
l:i)ench-, pilot-, and/or small-scale application but has neither been demonstrated at full-scale nor
commercially available at the size required for FGPP. Such technologies include SO,-NO,-RO, Box
and Electro-Catalytic Oxidation™™.
|

Wet scrubbing is a gaseous- and liquid-phase reaction process in which the SO, gas is transferred to
the scrubbing liquid under saturated conditions. The wet scrubbing process usually involves a liquid
waste stream and slurry as by-products. Therefore, a wastewater treatment and by-product disposal

sj.rstcm is generally associated with a wet scrubbing system.

V\ifct scrubbing systems include three different types, which are classified by the reagents used in the
S(;:rubbing process. The type of reagent influences the scrubber design, the quantity and type of
wlaslcs produced, and the type of disposal system required. Sodium-based, calcium-based, or dual-
alkali-based chemicals are used; these systems are referred to as sodium-based, wet lime/limestone

scrubbers, or dual-alkali.

The sodium scrubbing systems use either a sodium hydroxide {(NaOH) or a sodium carbonate
{Na;CO;) wet scrubbing solution to absorb SO, from the flue gas. Because of the high reactivity of
the sodium alkali sorbent compared to the lime or limestone sorbents, these systems are characterized
by; a low liquid-to-gas ratio. The SO, gas reacts with the hydroxide or carbonate to form sulfite (e.g.,
NE‘QCO;) initially, then sulfate (Na,;SO,) with further oxidation. Both sodium sulfite and sulfate are
hiéhly soluble; therefore, the final scrubber effluent is a mixture of sodium alkaline salt liquor that
rec.;uires special disposal. Although these sodium-based systems are capable of achieving greater
tha:n 90-percent SO, reduction, they have not been used commercially on large utility boilers;
therefore, these systems are considered unproven.
t

The dual-alkaline scrubbing process uses the sodium-based liquor to scrub the SO, from the flue gas
inifially, then calcium-based chemicals are used to regenerate the sodium hydroxide or Na,CO,
solution. Both the sodium-based and the dual alkali-based scrubbing systems were developed many
yez;rs ago to address the inherent fouling problem that was often experienced with conventional
lime/limestone wet scrubber systems. Secondly, it was believed that the sodium-based or the dual-

i
alkali-based systems could achieve higher percent removals of SO, due to higher reactivity. The
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primary reasons for not using the sodium-based system are the cost of premium chemicals, the lack
of availability of sodium-based chemicals, the highly alkaline waste liquid produced, and lack of

utility boiler experience.

The sodium-based and the dual-alkaline-based scrubbing processes are no longer commercially
available from the primary supplier, FMC Corporation. Other suppliers of the sodium-based or dual-
alkali-based systems, Ontario Hydro and General Electric Environmental Systems, no longer
recommend these systems to control coal-fired boilers over the improved lime/limestone wet
scrubber. Neither the sodium-based scrubber nor the dual-alkali scrubber has been installed for any
fossil fuel-fired facility in recent years. The last dual-alkaline system was supplied by General
Electric (GE) over 20 years ago at the Newton Station in lllinois. The sodium-based and the dual-
alkali scrubbing processes are generally considered technically unavailable. The Department of
Energy is sponsoring a commercial demonstration of a sodium based process referred to as the
Aimome Process. A 5-MW demonstration was completed in 2003 and future larger scale
demonstrations are planned in the future. This process i1s in the development stage and not yet

commercially available.

Development of the spray tower limestone FGD system operating at high liquid-lo-gas ratios has
produced levels of SO, removal as high as those of the dual-alkali-based system. Improved operating
techniques have also eliminated the severe fouling problems experienced by the earlier

lime/limestone scrubber systems.

The most widely used system for large-scale SO, removal is the calcium-based wet lime/limestone
FGD system. Worldwide, there are over 200,000 MW of installed wet limestone FGD systems,
which represents about 80-percent of FGD systems. The remaining 20-percent are sodium-based
systemS and spray-dryer lime systems. It is estimated that approximately 82 percent of the coal-fired

capacity with FGD control in the United States is equipped with this wet limestone FGD technology.

Depending on whether lime or limestone is used, the SO, reacts with the hydrates or carbonates to
form calcium sulfite (i.e,, CaSOs% H,;0) initially, then sulfate (i.e., CaS042H,0) with further
oxidation. The latter, known as wet limestone-forced oxidation FGD, involves blowing air into
the slurry to force oxidation of calcium sulfate to almost 100 percent. This produces a marketable

by-product (i.e., gypsum).
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One version of the wet FGD technology is the spray tower. In this system, a slurry of atomized
limestone is sprayed into a tall, vertical absorber tower through a series of nozzles. The flue gas
énters at the bottom of the tower, passes vertically up through the spray droplets, and exits the vessel

at the top.

The slurry is recirculated through the absorber system. This recirculation increases the scrubbing
utilization of the limestone reagent. The scrubbing reaction produces calcium sulfite as the
byproduct. Most systems oxidize the sulfite into calcium sulfate, which is easier to dewater. A
b:leedstream is 1aken off from the recycled slurry stream to purge the system of gypsum and avoiding
buildup inside the spray tower. By-products and unreacted reagents in the bleedstream are dewatered
using various equipment including thickeners (hydroclones), centrifuges, and vacuum filters.
Dewatering can reduce the water content in the filtered by-product to as low as 10 to 15 percent by

weight.

Wet scrubbing systems can use lime rather than limestone as the alkali reagent. Quick lime (calcium
oxide) is slaked with water to form hydrated lime (calcium hydroxide). The slurry of calcium
hydroxide and water is then sprayed into the spray tower. This alternative of using lime instead of
liﬁlestone is less attractive economically because the cost of either quick lime or hydrated lime is
much higher than the cost of limestone. While a limestone system requires more initial capital costs
folr auxiliary equipment (i.e., limestone ball mill and conveyors), the lower operating cost of the
reagent provides a substantial annual savings for wet limestone FGD systems over the use of lime.
This is especially beneficial for a facility using medium- and high-sulfur coals, where considerably

more reagent chernicals are needed.

In conventional wet limestone FGD systems, several additives have been used to enhance SO,
removal efficiencies. The majority of additives, both organic and inorganic, have been used to bring
the performance of the FGD system up to the original performance requirements. The organic
additives include various mixtures of organic acids that include dibasis acid and formac acid.
Magnesium, added as magnesium-lime has been successfully used to enhance performance. With the
ad\irancemem of wet FGD designs, efficiencies of 98 percent can be achieved by refinements in
design including critical elements of absorbers, materials, and control systems. Additives can still

play a role but their use is primarily focused on emergency condition operation, corrosion inhibition,

scaling, and by-product handling.
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Evaluation of Technically Feasible Control Alternatives

Dry and wet FGD system are available, technically feasible and demonstrated as effective SO,
control devices for coal fired units. Of the wet FGD systems, wet limestone FGD systems have been

the primary selection for coal fired units.

Ranking of Technically Feasible Control Alternatives

Wet limestone will achieve the maximum degree of SO, emission reduction with removal
efficiencies of 98 percent. Dry FGD systems will not achieve as great an emission reduction with
SO, removais in the range of 95 percent. Dry FGD systems are typically used with very low sulfur
coals and would not achieve an emission rate as low as that being proposed for FGPP. In addition,
wet FGD systems have additional collateral environmental benefits of achieving removal of other

gases (reactive mercury, hydrogen chloride and fluorides).

Wet limestone FGD systems have been demonstrated to achieve high SO, removal efficiencies of
98 percent or more and have been associated with emission limits that have been accepted as BACT.
This technology is technically feasible for FGPP and provides the maximum degree of emissions
reduction. For FGPP, the maximum emissions of SO, being proposed as BACT is 0.04 Ib/MMBtu
using wet limestone FGD and is equal to or lower than BACT emission limits that have been

established for similar projects.

Evaluation of Energy, Environmental and Economic Impacts of Feasible Technologies

Economic

The total estimated capital, annualized, and incremental costs are summarized in Tables 4-8 and 4-9,
shown with and without gypsum recycling, respectively. The capital cost for one 980-MW unit is
$146 million with an annualized cost of about $33 million if gypsum can be recycled {no net cost for
disposal). If gypsum is stored onsite, the annualized cost is about $39 million. The cost
effectiveness ranges from $275 to $319 per ton of SO, removed. The difference is due to the amount
of gypsum that can be recycled; the higher cost effectiveness is based on no gypsum recycle and the

lower cost effectiveness is based on recycling all the gypsum.

Environmental
The air quality impacts will be below the PSD increments and AAQS. The wet limestone FGD
system will reduce SO, emissions by about 120,000 TPY per unit. The use of wet limestone FGD to

0637567/4.2 SCA/App 10.1.5/PSD Repont Golder Associates



December 16, 2006 4-2] 063-7567

reduce SO, emissions has collateral benefits for minimizing emissions of HAPs. An estimated .
3,074 TPY of hydrogen chloride (HCL) will be removed, and an estimated 265 TPY of HF will be

#emoved. Based on the use of SCR and the increased oxidization potential of the SCR catalyst, the

wet FGD will be a significant component in the removal of mercury from the flue gases.

The use of wet limestone FGD will require about 200,000 TPY of limestone. Water requirements are

564 millions gallons/yr, much of which can be obtained from recycled sources. The wet FGD system
|

will produce about 360,000 TPY per unmit of gypsum that can be recycled.

The electrical energy required to run the FGD system and the pressure drop will reduce the available
plpwer from FGPP that would otherwise be available to FPL customers. To replace this lost energy,
additional emissions from FGPP would occur. The pressure drop is a result of the catalyst modules
located in the exhaust gas stream. This pressure drop requires more fan power, which would
otherwise be available to the electrical system. Based on the amount of MW-hr required to provide
the fan and clectric energy, the additional emissions would be 351 TPY. This amount of increased

emissions is low compared to the amount of SO, reduced.

Energy
Energy penalties occur with wet FGD. With wet FGD, the output is reduced due to the pressure drop

|
of the system as well as the energy requirements of the wet FGD system.

The energy required to operate the FGD equipment would be about 2 percent auxiliary power or
about 184,000 MWh per year per unit, while the energy required to overcome the 8 inches of
pressure drop requires 35,733 MWh/yr/unit. Taken together, the total €nergy requirement is

220,000 MWh/yr/unit. This is about 2.4 percent of the gross generation.

Selection of BACT and Rationale

'ThF identification, technical evaluation and ranking and of the available control technologies clearly
indicate that wet limestone FGD technology provides the maximum degree of emission reduction for
SO; emissions from coal fired units. The evaluation of the energy, environmental and economic
impacts demonstrate that these controls are cost effective and do not have collateral environmental

impacts greater than the benefit of reduction PM. Indeed, there are collateral benefits for the removal

of other acid gases and mercury.
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Wet limestone FGD technology can achieve the maximum amount of emissions reduction available,
and is both technically feasible and demonstrated for FGPP. Wet limestone FGD is feasible and
reasonable based on the economic, environmental, and energy impacts. An emission rate of
0.04 1b/MMBH1u is proposed as BACT given the evaluations and recent BACT decisions on other
similar projects. This proposed emission rate is equal to or less than that established for similar

projects as shown in Appendix B, Table B-4.

4.2.5 SULFURIC ACID MIST

Identification of Potentially Applicable Control Technologies

Introduction

The primary issues with gaseous SO; emissions are contribution to PM and PM,, and contribution to
regional haze associated when the SO; in the exhaust plumes enters the atmosphere. When exiting in
the boiler, SOs 1s difficult to control in standard ESP and fabric filter designs and wet FGD systems
especially when using medium-to high-sulfur fuels, While some control 1s obtained in wet FGD
systems, the majority of the SO; goes unreacted through the system and is condensed into an aerosol
in the FGD system. These acrosols have a particle size within the wavelength of light and are usually
exhibited as a blue haze in plumes. These phenomena can also occur in coal-fired units using

medium- to high-sulfur coals.

The formation of SO; in the combustion process is highly dependent on the boiler operation (e.g.,
excess (). The use of SCR will increase SO; emissions. The catalyst increases oxidation of SO, to
SO;. When firing petroleum coke, the relatively high vanadium content of the fly ash can build up
on boiler surfaces and the SCR catalyst. This can exacerbate the formation of SO, and routine
cleaning is needed to minimize the effect. With SCR, catalyst design is important in minimizing

additional SO, emissions.

Boiler Injection Technologies

Boiler injection technologies involve the injection of sorbents within the boiler that react with SO,
and are subsequently collected in the pariculate control device. These technologies include:
magnesium hydroxide (Mg(OH);) slurry injection, dolomitic lime tCa(OH); * Mg{OH);) injection,

limestone injection in the boiler (LIMB), and OmniClear™ injection.
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Sturry Mg(OH), is a reactive alkali compound that can be used to mitigate SO; emissions. The

overall chemica) reaction can be summarized as follows:

| Mg(OH), + SO; & MgSO0, + H,0

Dolomite (CaCO; * MgCQs} is a limestone mineral, an alkaline compound, that can react with and

remove SO, from the flue gas. The overall chemical reactions can be summarized as:
‘ CaCO; + SO; + H,0 - CaSO, + H,0 + CO;
MgCO; + SO; + HO 2 MgSO, + H,0 + CO,

L|imestone is an alkaline compound that can react with and remove SO; from the flue gas. The
overall chemical reaction can be summarized as:

CaCO; + SO; + H,O = CasS0, + H.O + CO,

OmniClear™ products include mixtures of calcium and magnesium compounds, custom blended for
pe;nicular applications. The OmniClear™ blend for fummace injection in a given application is
designed to maximize SO, removal efficiency, while minimizing increased particulate loading and
removal issues. The overall chemical reactions are similar to:

i CaCO; + SO; + H;0 > CaSO, + H,0 + CO,

. MgCO; + SO, + H,0 > MgSO, + H,0 + CO,

An injection system utilizing pumps is used to inject the sorbent into the furnace where they react

wil;h SO;. Slurry MgCO; and dolomite injection technology will potentially remove up to 90 percent
L

of the combustion generated SO;. Limestone and OmniClear™ injection have lower efficiencies.

While these technologies will remove SO, from the combustion process, they will not significantly

b
reduce the SO; downstream of the SCR system.
|

].l’l_]lBCtIOl‘l of SO, absorption chemicals is desired upstream of the particulate collection device, which

would avoid contamination of the gypsum in the FGD system.

Post-combustion Injection Technologies

The post-combustion injection SAM-control technologies involve injection of reactants downstream
of fhe SCR and air heater and upstream of a PM control device for removal of SO;. The Project

includes the installation of a fabric filter to further control PM, as well as providing assurance for
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controlling Hg as required by the HAA and the proposed CPR. In addition, the length of ductwork
from the air heater to the fabric filters will be relatively long, which allows considerable reaction
times. The injection technologics include sodium bicarbonate (NaHCO;) injection, calcium
hydroxide — hydrated lime (Ca(OH),) injection, Trona injection, dry magnesium oxide (MgQO)
injection, sodium bisulfite {NaHSO; or SBS) injection, calcium carbonate (CaCO,) injection,

micronized limestone injection, and ammonia (NH,) injection.

Dry sodium bicarbonate is an alkaline compound that can react with and remove SO, from the flue
gas. Sodium bicarbonate is injected as a dry fine powder and forms a water-solubie particulate. The

overall chemical reaction can be summarized as:

NaHCO; + SO; = Na2S80, + NaHSO, + H;0 + CO,

Hydrated lime or calcium hydroxide is a reactive alkaline compound that can be used to mitigate SO,
emissions. This sorbent is injected as a dry powder with SO removal in the gas stream and the
particulate control device. This technology is similar to that used in spray-dryer absorber systems,
when combined with the fabric filter for SO, and SO; control using low-sulfur coals. The overall
chemical reaction with the SO, can be summarized as:

Ca(OH); + SO3 > CaSQ,; + H,O

Trona, or hydrated sodium bicarbonate carbonate, is a reactive alkaline compound that can be used to
mitigate SO, emissions. The overall chemical reaction involving SOs can be summarized as:

aNaHCO; N32C032H20 + bSO3 -2 CNHHSOq + cINaZSO4 + CCO; + szO

Mg(OH); is a very reactive alkaline compound that can be used to mitigate SO; emissions. The
overall chemical reaction can be summarized as:

MgO; + SO; > MgSO,

NaHSO:; can react with SO: in the flue gas to form sodium suifate and sodium bisulfate. The overall

chemical reaction is:

2NaHSO; + SO; = Na2S0O; + 250, + H,0
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Since commercially available NaHSO, has up to 10 percent by weight of sodium sulfite, the

following side reaction occurs:
Na2 SO; + SO, + H;O = 2NaHSO,

| . .
The NaHSQ; generated by the side reaction can react and remove S0; in the flue gas. Alternately, it
can react directly with SO, and remove 1t as sodium sulfate:

' Na2S0; + SO: + 0, > Na250,

]
Micronized dry limestone is an alkaline compound that can provide a large amount of surface area to
allow deposition (condensation and adsorption) and removal of the SO; on the small limestone
particles (large surface area). The adsorption removal mechanism (adsorption of SO; on the
micronized limestone particles) for SOs follows the overall chemical reaction:

C3C03 + SO3 + H20 > CHSO4 + H;O + COz

NH; injected in the flue gas reacts with SO; to form ammonium sulfate and ammonium bisulfate
salts. The overall reaction is:
aNH; + bH2S0, > ¢(NH,)2S0, + d(NH,)HSO,

Ammonia has been used as a control technique of minimizing SO; emissions. However, ammonia
salts are formed and the downstream particulate control device must be capable of handling the
additional particle load. These ammonia salts can affect the quality of the ash as well as find a way
im? the FGD system. While ammonia slip occurs with SCR systems, some reaction of SO, with
ammonia slip can form ammonium sulfates. This amount is usually too small to be of benefit. Most
often ammonia systems are used only intermittently when needed during certain meteorological

conditions that exacerbate opacity problems.

Naf[CO;, NaHSO;, and magnesium hydroxide have high reactivities with SO, and are predicted 1o
achieve 80- to 90-percent removal of SO, if injected prior to a fabric filter. Ca(OH), and limestone

are not as reactive with SO;_and would have removal efficiencies of less than 80 percent.
NaHSO; technology is commercially available, and has been installed in over a dozen units for SOs

control. An advantage of NaHSO; injection is that a reaction with SO; does not occur, as with other

alkaline sorbents (e.g., calcium- or magnesium-based compounds).
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Sorbent injection prior to the fabric filters is considered a commercially available and demonstrated

technology.

Add-on Conitrols

The FGD will reduce the SAM emitted. As the SOs enters the absorber, some of the SO; converts to
SAM due to the lowering of the temperature and the moisture in the gases, and reacts with the
limestone slurry in the FGD absorber. The actual removal efficiencies vary, but are generally in the

range of 53 percent.

WZESPs are similar to dry ESPs except that they are well suited for acid mists. They are operated at
temperatures less than 190°F. Instead of rapping mechanisms, WESPs typically use water to wash
particles from the collectors. The water wash can be either intermittent or continuous. Unlike dry
ESPs, resistivity of the particle is not a major factor in performance since the gas stream has high
humidity that reduces the resistivity of most particles. Due to this effect, WESPs can collect smaller
particles than dry ESPs since resistivity is lowered for all particle sizes and there is less

re-entrainment.

WESPs are an available and technically feasible control alternative that can provide the maximum
degree of emission reduction for SAM. This technology will also have collateral benefits of
removing other fine particulate and aerosols, including mercury. Removal efficiencies of 90 percent
can be expected for SAM emissions in new designs, and an emission rate of 0.004 1b/MMBtu is
proposed as BACT. This SAM emission level has been approved as BACT on similar recent

projects.

Evaluation of Technically Feasible Control Alternatives

Sorbent and WESP systems are available and technically feasible as effective SO, control devices for
coal fired units. Sorbent injection systems have considerable removal SO, range depending upon the
application. For FGPP an 80 percent removal is expected. WESP technology is proven to remove
acid mists. In addition, there are collateral environmental benefits in that other fine particulate
matter and aerosols will be collected. To compare the technologies, the emissions from combustion
through control were evaluated. This evaluation used the an approach referred to as the “Southemn
Company Method” for estimating sulfuric acid mist emissions from coal fired power plants. This

method accounts for SO, oxidation from the combustion process and in the SCR catalyst as well as
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SO, scavenging in the air heater, PM control device and wet FGD system. The results are presented

in Table 4-10. As shown, the WESP is more effective.

Ranking of Technically Feasible Control Alternatives

{NESP will achieve the maximum degree of SAM emission reduction. Sorbent injection systems will
ﬁot achieve as great an emission reduction with SAM removals in the range of 80 percent. Sorbent
ilnjection system, which include dry FGD systems are typically used with very low sulfur coals and
\:yould not achieve an emission rate as low as that being proposed for FGPP. In addition, wet FGD
systems have additional collateral environmental benefits of achieving removal of other fine

t .
particulates and aerosols.
I

Evaluation of Energy. Environmental and Economic Impacts of Feasible Technologies

E'[conomic

The total estimated capital, annualized, and incremental costs of WESP are based on budgetary cost
estimates. The total estimated capital, annualized, and incremental costs are summarized in
Table4-11. The capital cost for one 980-MW unit is $89 million with an annualized cost of

$13.2 million. The cost effectiveness based on SAM emission reduction is $7,600 per ton,

Environmental

Tlile environmental benefit of reducing SAM emissions is twofold. First, SAM emissions are visible
ariid can be seen afier the water vapor in the plume dissipates. Second, SAM is a fine aerosol that
contributes to PM;, and particulate matter with acrodynamic size of 2.5 micrograms or less (PM, ;) as

i : . . . .
w?ll as regional haze. In the analysis of regional haze, SAM emissions can contribute 30 percent or

more to predicted regional haze.

I
|
Thle addition of WESP will reduce SAM emissions by about 1,750 TPY per unit. The WESP will

also reduce other fine particulates and aerosols including HAPs.

Th‘lc electrical energy required to run the WESP and the pressure drop from the WESP will reduce the
!

available power from FGPP. The pressure drop is a result of WESP located in the exhaust gas

stream. The pressure drop to reduce is estimated 1o 2 inches of water gauge. This pressure drop

requires more fan power, which would otherwise be available to the electrical system. Based on the
|
i
1
|
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amount of MW-hr required to provide the fan and electric energy, the additional emissions would be

38 TPY. This amount of increased emissions is low compared to the amount of SAM reduced.

Energy

Energy penalties occur with the WESP, since the output is reduced due to the pressure drop and there

are energy requirements to operate the system.
The energy required to operate the WESP equipment would be about 14,900 kWh per year per unit
while the energy required 1o overcome the pressure drop requires 8,900 kWh. Taken together, the

total energy requirement is about 23,800 kWh. This is about 0.3 percent of the gross generation.

Selection of BACT and Rationale

The proposed technology for reducing SAM emissions is the WESP. This technology can achieve
the maximum amount of emission reduction available. WESP technology is technically feasible and
demonstrated for FGPP. WESP is feasible and reasonable based on the economic, environmental,
and energy impacts. An emission rate of 0.004 Ib/MMBtu is proposed as BACT given the
evaluations and 1s equal to or lower than recent BACT decisions on other similar projects as seen in

Table B-5, Appendix B,

4.2.6 PRODUCTS OF COMBUSTION—CARBON MONOXIDE AND VOLATILE
ORGANIC COMPOUNDS

Carbon Monoxide-1dentification of Potentially Applicable Control Technologies

There are no applicable NSPS for the control of carbon monoxide (CO) from wiility boilers. CO
enussions result from incomplete combustion of the fuel. CO emissions are controlled by boiler
design features and combustion air feed rates. The boilers will be designed and operated for high-

combustion efficiency, which will inherently minimize the production of CO.

Theoretically, CO emissions can be reduced by passing the flue gas over an oxidation catalyst at a
suitable temperature (900 1o 1,000°F). In practice, this technology has several unknowns and
disadvantages, including the following:
. No utility pulverized coal-fired boilers are operating with catalytic CO control
systems and it would be difficult to locate an oxidation catalyst in the proper
temperature zone in a boiler.

2. Catalyst converts up to 70 percent of SO, to SO;.
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3. There is a lack of experience with large-scale operation of this technology using
particulate-laden gases from coal-fired boilers. Catalysts can be easily eroded and
fouled by silica and trace metals in the flue gas.

4. The temperature profile of the flue gas does not match the temperature
requirements of typical catalysts.

' 5. Use of an undemonstrated catalyst technology would reduce the availability and
| refiability of the plant (e.g., catalyst plugging).

l 6.  The high costs to install and operate the system (additional pressure drop, catalyst
| replacement, and disposal, etc.) are without corresponding demonstrated need or
benefit. Design and operation of the boilers 1o efficiently combust the fuel will
minimize CO emissions. The additional costs to further lower emissions are not

justified.

T;hc use of thermal oxidation after the WESP, while also theoretically possible, is not feasible as
BACT. Thermal oxidation systems include direct flame incinerators, thermal oxidizers, or
aft'terbumcrs. Afterburners are generally appropriate only to control gases coming from a process
wlhere combustion is incomplete and is not appropriate for controlling boiler emissions. Incineration
or; thermal oxidation is the process of oxidizing combustible materials by raising the temperature of
thLe material above ils auto-ignition point in the presence of oxygen, and maintaining it at high
teinperature for sufficient time to complete combustion to carbon dioxide and water. Time,
tefnperature, turbulence (for mixing), and the availability of oxygen all affect the rate and efficiency
of the combustion process. The auto-ignition temperature of CO is 1,300°F. The use of oxidation

caialysl (RCQO) can reduce the temperature requirement down to 500°F for CO oxidation.

While regenerative thermal oxidation (RTO) has been demonstrated on a cement kiln in Texas, RTO
sys:tems are not considered technically feasible for boilers of the size proposed for FGPP. The
proposed boiler will have an estimated stack gas flow rate of over 2 million actual cubic feet per
mir'lmle (acfm). Thermal oxidation systems are typically designed for flow rates in the range of 500
to §0,000 standard cubic feet per minute (scfm) (EPA Air Pollution Control Fact Sheet — Thermal
Oxidation) with custom designed systems for flow rates in the range of 200,000 scfm. CO oxidation
18 c‘lonsidered technically infeasible for FGPP for the following reasons:

. Never been demonstrated on a coal-fired boiler.

t
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. RTO and RCO would have fuel requirement and natural gas is currently not
available at the Site.
. Technical issues include:

0 Heating over 2 million acfm from approximately 130 to 500°F as required
with for an RCO and even more so with the requirements of RTO of
1,300°F; and

o Designing a system of this size with sufficient turbulence and residence time

to thermally destruct CO emissions.

Carbon Monoxide-Evaluation and Ranking of Technically Feasible Control Alternatives

BACT emission limits established for coal fired units have required combustion control as the
primary method used to control CO emissions. Other technologies such as oxidation catalysts and

thermal oxidation are not demonstrated or feasible for coal fired power plants.

Carbon Monoxide-Evaluation of Energy, Environmental and Economic Impacts of Feasible
Technologies

Control of CO is inherent to the contro} of the combustion process. The use of combustion controls
such as low-NO, burners and over-fire air, minimizes the formation of NO, while also minimizing
the emissions of CO through poliution prevention. The resultant combustion efficiency is
99.9 percent for the fuel input. In addition, the environmental impacts of CQ are substantially below

the significant impact levels and would be immeasurable in the environment.

Carbon Monoxide-Selection of BACT and Rationale

Design of a boiler and combustion air system to efficiently burn the coal represents the technology
that will achieve the maximum degree of emission reduction for CO emissions. The CO emission
rate for the pulverized coal boiler will achieve an emission rate 0.15 I1b/MMBtu limit, which is within
the range of BACT emission rates recently established (refer to Table B-6 in Appendix B) and is
specific to the type of boiler being considered for FGPP.

Volatile Organic Compounds
Emissions of VOCs also occur during the combustion. Similar to CO, there are no applicable NSPS
for VOC emission {non-methane hydrocarbons) from utility boilers. VOC emissions result from

incomplete combustion of the fuel. This incomplete combustion can result from poor air/fuel mixing
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i

or insufficient oxygen for combustion. Such emissions are reduced by modifying design features of .

the boiler and control of the combustion air feed rates. Design of a boiler and combustion air system
l‘to efficiently burn the coal represents technology that can achieve the maximum degree of emissions
reduction as BACT. Similar to CO, oxidation catalyst and thermal oxidation are not feasible to
further reduce VOC emissions. The combustion efficiency as related to emissions of VOCs is
greater than 99.9 percent. The VOC emission rate proposed for FGPP is 0.0034 1b/MMBtu and is

equal to or lower than similar projects (see Appendix B, Table B-6).

4.2.7 FLUORIDES

Fluorides are emitted in the combustion process in gaseous and particulate form as a trace element in
fuel. The primary control device for {luorides would be the wet FGD system since fluorides are
highly soluble.  Fluorides in particulate form are readily removed in the fabric filter.
Subsections 4.2.3 and 4.2.4 provide technology descriptions of these technologies. These sections
d:iscuss the available technologies for the recommended EPA 5-step process. There are no other
control technologies with a greater amount of emissions reduction than the fabric filter followed by

the wet FGD system for removal of fluorides. In addition, the addition of the WESP would assure

e):;tremely low emissions of fluorides by removing additional fine particulate and aeroscls. The latter
could contain fluorides since fluorides as soluble. The proposed emission rate of about 2 lb/hr
(0.00023 Ib/MMB1tw/hr) as BACT is in the lower range of recent BACT determinations and is based
on 97-percent removal (see Appendix B, Table B-7).

4.2.83 OPACITY

Opacity is a result of particulate matter and/or gases emitted from combustion process. The control
equipment that will reduce opacity are the fabric filter, wet FGD system and WESP. The primary
pa‘niculate control device is the fabric filter where opacity is measured at the outlet. The wet FGD,
while designed primarily for SO, removal will also reduce PM as well as SAM, both of which
co?tribute to opacity. Finally, the WESP will remove fine particulate and aerosols such as SAM.
These fine particulate and aerosols are of a particle size that falls within the wavelength of light and
can cause opacity. The combination of the fabric filter, wet FGD and WESP provide the maximum
degree of opacity reduction. An opacity standard of 20 percent measured by CEMs after the fabric
filter is proposed as BACT. This opacity level is consistent with other similar projects (Appendix B,
Table B-3).
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4.3 COOLING TOWER

Mechanical draft cooling towers force air through the cooling water to cool the water through
evaporative cooling. To minimize water use, the circulating water in the tower is recycled with a
portion removed and replaced. The direct contact between the cooling water and the air passing
through the tower results in entrainment of some of the liquid water as aerosols in the air stream.
The aerosols carried out of the tower are known as “cooling tower drift”. These aerosols contain the
same chemical characteristics as the water circulating through the cooling tower. As the aerosols
leave the cooling tower further evaporation of the aerosol occurs. PM can be formed depending upon
the amount of evaporation and original size of the aerosol. The amount of evaporation depends upon
meteorological conditions. The PM is made up of the dissolved solids in the circulating water.
Cooling towers are used of all types of power plants involving steam generating. This includes

natural gas fired combined cycle plants and coal fired power plants.

4.3.1 IDENTIFICATION OF POTENTIALLY APPLICABLE CONTROL
TECHNOLOGIES

Drift eliminators are the primary option for addressing drift from cooling towers. Drift eliminators
are incorporated into the tower design to remove aerosols from the air stream before exiting the
tower. The dnft eliminators rely on the inertial separation caused by directional changes in the

airflow that occur while passing through the eliminators.

Dnift eliminator configurations include cellular (or honeycomb), wave-form, and herringbone (blade-
type)} designs. Drift eliminators may include various materials such as wood installed or formed into

closely spaced slats, sheets, honeycomb assemblies, or tiles; ceramic; fiberglass; metal; and plastic.

43.2 EVALUATION AND RANKING OF TECHNICAL FEASIBILITY OF CONTROL
TECHNOLOGIES

Drift eliminators are the only feasible technology to reduce particulate emissions from mechanical
draft cooling towers. Other particulate control device such as ESPs, fabric filters, and WESP are not
feasible. Each mechanical draft cooling tower associated with FGPP will have an air flow rate of
about 45 million acfm. This amount of air flow is 20 times the flow rate from each ultra-supercritical
unit. The only feasible way to limit PM emissions from the mechanical draft cooling towers is the

installation of high efficiency drift eliminators within each cooling tower cell.
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'4.3.3 EVALUATION OF ENERGY, ENVIRONMENTAL AND ECONOMIC IMPACTS OF
FEASIBLE TECHNOLOGIES

Drift eliminators as passive control devices. These devices increase the pressure drop through the
tower which will increase power requirements. However, the amount of pressure drop is small
'g:ompared to the pressure drop through the cooling tower fill where the recirculating cooling water is
distributed.  The mechanical fans are designed to overcome the pressure drop of the drift
eliminators. For an environmental perspective, the majority of particulate matter emitted from the
éooling tower is typically large particles and much larger than 10 microns. These larger particles
settle out near the cooling tower. In contrast, the amount of PM,, is generaily much smaller. For the
mechanical draft cooling towers associated with FGPP the amount of PM,, formed is about 16 times

less than the total drift.

43.4 SELECTION OF BACT FOR COOLING TOWERS

The analysis demonstrates that for the cooling tower the installation of drift eliminators is BACT.
Particulate emissions from each combined cycle unit’s cooling tower will be controlled utilizing
hfgh-efﬁcicncy drift eliminators achieving a design drift rate of 0.0005 percent of the cooling tower
recirculating water flow. This design drift rate has been established by FDEP as BACT on recent
pi’ojects including the FPL Turkey Point Unit 5 and FPL West County Energy Center.

4.4 MATERIAL HANDLING

Fugitive particulate emissions from fuel, ash and FGD by-product handling, conveying, and storage
will be minimized by equipment design and operating procedures. Fuel will be unloaded into an
underground hopper that is protected from wind. Dust from fuel unloading operations will be

controlled using dust collection and/or suppression systems.

Conveyors used for transfer of the fuel to the active storage piles will be enclosed for minimizing
wind-borne fugitive dust. Unloading onto the active and inactive storage piles will be accomplished
using telescoping chutes to minimize dust emissions. The fuel will be reclaimed and conveyed to an
enclosed crusher tower. After crushing, the fuel is then conveyed through an enclosed tripper house
to "lhe storage silos adjacent 1o the boilers. All fuel storage silos are connected to a dust collection
system. Qutdoor conveyors will be enclosed (i.e., covers and windskirts) to minimize dust emissions.
All conveyor transfer points will have a dust collection system. The inactive storage pile will be
compacted when built and sprayed with a crusting agent and/or chemical stabilizer to prevent wind

€rosion.
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Fugitive particulate emissions from the limestone handling and storage systems will be minimized by
equipment design and operating procedures. Limestone will be delivered by rail and unloaded in an
enclosed bottom dump building. From the unloading building, limestone will be transferred to an
active roof-covered storage area. Conveyors will be covered to minimize dust emissions, Dust

collection or suppression techniques will be utilized to minimize dust emissions.

Botiom ash will be collected in a wet bottom ash hopper and have sufficient moisture content to
minimize fugitive dust for transport to the by-product storage area or transported offsite for use as an
aggregate. Fly ash from the ESPs or fabric filters will be pneumatically conveyed to storage silos that
will be equipped with fabric filters to minimize PM emissions. Fly ash, used for cement or other
purposes, will be transported offsite in enclosed tanker trucks or rail cars. While filling these trucks or
rail cars, displaced air will be vented to the dust coliection system. Fly ash stored in the by-product
storage area will be mixed with water (e.g., pug mill), unloaded into covered trucks, and transported to

the onsite by-product disposal area.

Fugitive emussions from the FGD byproduct storage area are minimized by the higher moisture
content of the by-products. The FGD by-product is calcium sulfate (gypsum) with inherently high
moisture content. Saleable gypsum will be transported offsite in trucks or railcars. Onsite disposal

of gypsum will be by trucks from the gypsum storage to the byproduct storage area.

Waltering, using a water-spray truck, will also be performed as necessary to minimize fugitive

emissions from active areas (i.c., unpaved roads and working areas of the storage area).

4.5 AUXILIARY BOILER

The proposed BACT for the auxiliary boiler is the use of distillate oil to limit emissions of PM and
S0O,, and good combustion practices to limit emissions of NO,, CO, and VOC. Distillate oi] with
sulfur content of 0.0015 percent is the cleanest available fossil fuels for this purpose and will
minimize the emissions of PM and SO, to emission levels recognized as BACT. The auxiliary boiler
wiil limit emissions using low-NO, bumers to an emission level of 0.12 Ib/MMBtu. The emission of
CO will also be minimized through the use of good combustion practices to meet the requirements of

40 CFR Subpart DDDDD.
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|

The use of alternate controls such as SCR or SNCR is neither cost effective nor practicable. The
zlauxiliary boiler will only be used for startup of the main units and will be limited to a capacity factor
of 10 percent or an equivalent of 876 hours per year at full load. Altemmative controls would not be
cost effective and the installation of additional control equipment unnecessary.

|

%.6 EMERGENCY GENERATORS AND DIESEL FIRE PUMP

The emergency generators proposed for FGPP will utilize clean fuel (i.e., 0.0015-percent sulfur

distillate oil} and good combustion techniques to minimize emissions. These engines will be
plurchased from manufacturers that will meet the EPA non-road emission standards, specifically
45 CFR, Subpart IIII. EPA has established emission standards for CO, VOCs, PM and NO, for
ciasscs of engines and has established dates for compliance. The engines purchased for FGPP will
meet the EPA non-road emission standards at the time of purchase. These emission rates are
p;l'oposed as BACT (see Table 2-6). Each will have potential emissions for each regulated pollutant

of less than 5 TPY. Asa result, the fire pump engine is classified as an insignificant activity under
FDEP Rule 62-213.430(6)(b), F.A.C.

L
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TABLE 4-1
PROPOSED BACT EMISSION RATES AND COMPLIANCE METHODS FOR FGPP
Pollutant Fmission Proposed Compliance Methods
Unit Emission Limits
PM/PM Boilers 0.013 b/MMBtu Initial/ Annual: EPA Mcthod 5B
20% Opacity 40 CFR Part 75 COMS after Fabric Filter
Cooling Tower 0.0005% drift of circulating water rate  Manufacturer certification of design drift rate
Material Handling 0.01 grain/cubic foot for fabnc filters  Manufacturer certification of filter design
Fugitive-best management practices Dresign and controls (c.g., waterning) as required
Aauxiliary Boiler 0.0015% Sulfur Distitlate Oil 10% or less VE using EPA Method 9
Emergency Generators  EPA Tier 2 Emission Standards Manufacturer certification of engine selected
Fire Pump EPA Tier 3 Emission Standards Manufacturer certification of engine selected
NO, Boilers 0.05 Io/MMBtu 40 CFR Part 75 CEMS,; 30-day rolling average
Auxiliary Boiler 0.12 lo’'MMBtu EPA Method 7e; Imtial and Annual
Emergency Generators  EPA Tier 2 Emission Standards Manufacturer certification of engine selected
Fire Pump EPA Tier 3 Emission Standards Manufacturer certification of engine selected
SO, Boilers 0.04 Ib’MMBtu 40 CFR Part 75 CEMS; 30-day rolling average
Auxiliary Boiler 0.0015% Sulfur Distillate Oil Vendor supplied data
Emergency Generators  0.0015% Sulfur Distillate Qil Vendor supplied data
Fire Pump 0.0015% Sulfur Dhstillate Oil Vendor supplied data
Co Boilers 0.15 Ib’'MMBtu Initial/Annuat: EPA Method 10
Auxiliary Boiler | 0.08 lbo/MMBtu EPA Method 10; Initial Only
Emergency Generators  EPA Tier 2 Emission Standards Manufaciurer certification of engine selected
Fire Pump EPA Tier 3 Emission Standards Manufacturer certiftcation of engine selected
vOC Boilers 0.0034 Ib/MMBtu Initial Only: EPA Methods 18 or 25A {baseload)
Auxiliary Boiler Good combustion Meet CO emission limits
Emergency Generators EPA Tier 2 Emission Standards Manufacturer certification of engine selected
Fire Pump EPA Tier 3 Emission Standards Manufacturer certification of engine selected
SAM Botlers 0.004 1b/MMBitu Initial/ Annual: Method 8A Controlled Condensate
Auxiliary Boiler 0.0015% Sulfur Distillate Qil Vendor supplied data
Emergency Generators  0.0015% Sulfur Distillate Oil Vendor supplied data
Fire Pump 0.0015% Sulfur Distillate Oil Yendor supplied data
Fluorides Boilers 0.00023 I’MMBtu Initial: EPA Method 26A; Continucus: Meeting S0, emission
limit
Mercury Boilers 9.9 x 10" Ib/MW-hr 40 CFR Part 60; Appendix B P.S. 12A; CEMS annual average

Note: BACT = Best Available Control Technology.
CEMS = Coentinuous Emission Monitoring System.
COMS = Continuous Opacity Monitoring System.

PSD = Prevention of Significamt Deterioration.

' EPA (2006) reports precision and accuracy difficulties below 5 ppm. Emission level is about 0.3 ppm and {esling uncertainties may occur,
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SUMMARY OF ENVIRONMENTAL AND ENERGY IMPACTS FOR FGPP (PER 980-MW UNIT)

IPCE/Category Benefit/Cost Yalue Units
SCR
‘F Cost Effectiveness $ per tons NO, Removed 833 $/on
Environmental NO, removed 11,432 tons/year
! Amrmonia Use 4,084 tons/year
| Ammonia Slip 38 tons/ycar
! Lost Generation from Pressure Drop 78 tons/year
Energy Pressure Drop 35,733 MW-hr
Electrical Energy 12,877 MW-hr
| Supplementary Heat 9,000 MMBtu
ESP
:Cost Effcctiveness $ per tons PM Removed 39 $/ton with ash sale
‘ $ per tons PM Removed 52 $/ton with ash disposal
‘Environmental PM Removed 257,978 tons/yr
; Metals-HAPs 3.14 tons/yr removed
| Lost Generation from Pressure Drop 24 tons/year
Energy Pressure Drop included MW-hr
I Electrical Energy 15,119 MW-hr
Baghouse
Cost Effectiveness $ per tons PM Removed 13 $/ton with ash sale
| $ per tons PM Removed 55 $/ton with ash disposal
Environmental PM Removed 257,482 tons/yr
! Metals-HAPs 314 tons/yr removed
‘; Lost Generation from Pressure Drop 57 tons/year
Energy Pressure Drop 35,733 MW-hr
Electrical Energy included MW-hr
Wet Limestone FGD
Cost Effectiveness $ per tons SO, Removed 275 $/ton with gypsum sale
E $ per tons SO, Removed 319 $/ton without gypsum sale
Environmental S0, Removed 121,177 tons/yr
‘l HCL removed 3,074.33 tons/yr removed
: HF removed 265.65 tons/yr removed
Limestone Used 202,624 tons/yr
Water Usage 564,232 1,000 galions
| Lost Generation from Pressure Drop 351 tons/year
Energy Pressure Drop 35,733 MW-hr
: Electrical Energy 183,960 MW-hr
Wet ESP
Cost Effectiveness $ per tons SAM Removed 1,557 $/1on
E:nvironmemal SAM removed 1,753 tons/yr
Water Use 183,960 1,000 gallons
! Lost Generation from Pressure Drop 38 tons/year
Energy Pressure Drop 8,875 MW-hr
: Electrical Energy 14,892 MW-hr

|
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TABLE 4-3
FGPP COST EFFECTIVENESS OF SCR, ONE 980-MW UNIT, 100-PERCENT CAPACITY FACTOR
Cost
Cost Items Cost Factors” 2005 (%)
DIRECT CAPITAL COSTS (DCC):
SCR Equipment and Materials FPL Cost Esimale, Matenals 19.396,352
Emission Monitoring 5% of SCR equipment cost 965.818
Ammonia Storage System Vendor quote”. 10.000 gallon storage tank 170,060
Instaltation:
Foundation and Structere Support FPL. Cost Estimate 12.078.724
Conrrol Room and Enclosures 4% of equipiment cost, engineering estimale 715.854
Transition Ducts 1o and trom SCR FPL Cos1 Esumate. included in foundation and siructure costs included
Wining and Condust FPL Cost Estimate. inciuded in foundation and structure costs ncluded
Insulatton FPL. Cost Estimate. included in foundation and structure costs included
Motor Control and Motor Starters FPL. Cos! Estimate. included in foundation and struciure costs ncluded
SCR Bypass Duct FPL Cost Estimate, included in foundation and structure costs mcluded
Induced Dratl Fan FPL Cost Estimate. included in foundation and struciure costs included
Taxes Mot Required for Pollution Control Equipment [
Total DCC: 33.390.748
INDIRECT CAPITAL COSTS {ICC):
General Facilities FPI1. Cost Estimate. included in engineering and construction fees included
Engineering and Construction Fees FPL Cost Estimate 9.442 523
Performance test 1% of DCC ) 333.907
FPL. Cost Estimate. included in engineenng and construction fees 0

Process Contingencies
Total 1CC:

T 9776430

TOTAL CAPITAL INVESTMENT (1CI): DCC + ICC + Project Contingencics 43.167.179
DIRECT OPERATING COSTS (DOC):
Operating Labor
Operator 1/2 additicnal operator @ $65.000/year 65.000
Supenvisor 20% of operating tabor cost 13.000
Mainlenance Materials 400,000
Maimenance Labor 66.7% of Maintenance Materials 267.000
SCR Energy Requirement 8 inch pressure drop. $30/MWh 1.072,000
Auxiliary Power Cost 0.14% auxiliary power, $30/MWh 386,316
Ammonia Cost $4335/40n, 12 Tb/hir an fulbl load 1.735.687
Supplementary Heat $3/Mbtu - 650 Biwlb NH3 vaporization + 600 Btub for air heating 27.000
Catalyst Repiacement and disposal $5.125.000 with 3-5 year life 1.708.333
Toal DOC: 5.674.336
CAPITAL RECOVERY COSTS (CRC): CRF of 0.0944 times TC1 (20 yrs (@ 7%) 4.074.982
ANNUALIZED COSTS (AC): DOCt CRC 0,749,318
BASELINE NO, EMISSIONS (TPY) : 0.35 Ib/MMBiu, 8700 MMBtwhr. 8760 hriyt
100% Capacity Faclor 13,337
MAXIMUM NG, EMISSIONS (TPY) ! 0.05 I/MMB1u, 8700 MMBtwhr, 8760 hriyr 1.905
REDUCTION IN NO, EMISSONS (TPY): 11.432
COST EFFECTIVENESS: $ per ton of NO, Removed 853
Footnotes:

* Unless otherwise specified. factors and cost estimates reflect OAQPS Cost Manual, Section 3. Sixth edition.

" Ammonia storage tank vendor's quotation for RM Technologies, for a §0,000-gallon anhydrous ammonia wnk. Includes

stainkess steel honzontal tank. valves. and wransfer station.
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FGPP COST EFFECTIVENESS OF DRY ESPF FOR PM CONTROL, ONE 980 MW UNIT, 100-PERCENT CAPACITY FACTOR, FLY ASH RECYCLED

i Cost Items Cost Factors® Cost
(5)
i
1
DIRECT CAPITAL COSTS (DCC):
i Purchased Equipment Cost {PEC) Based on EPA Aar Pollution Control Fact Shect EPA-452/F-03-028 58.766.813
, ESP Included in Equipment and Materials included
! Ducrwork to ESP inlet and oulet hcluded in Equipment and Matcrials included
, Electrical switchgear, moter control centers included in Equipment and Materials included
' Instruments and Controls Included in Fquipment and Malenials included
Freight Inchuded in Equipinent and Matenals inchuded
Taxes Not required for Pollution Cenirel Equipment inclhuded
E Total PEC: 58.7606.813
| Direct installation Cosis
' Foundation and Structure Suppert frciuded in Equipment and Materials inchuded
Handling & Ercction Included in Equipmem and Martenals i huded
| Electrical Inctuded in Equipmert and Materials included
| Piping Inchuded in Equipment and Matenials inchuded
) Insulation for ducrwork Encluded in Equipment and Materials inctuded
' Painting Inchuded in Equipment and Matenials included
. Total Direct Ensiakiation Costs
\ Total DCC: 58,766,813
INDIRECT CAPITAL COSTS (IC0):
Contractor Fees + 10% of PEC 5876681
‘ Perfonmance test + 1% of PEC 587.668
i Contingencies 3% of PEC 1.763.004
. Total KCC: 8.227.354
TOTAL CAPITAL INVESTMENT (TCT): DCC + ICC 66994167
1
|
DIRECT OPERATING COSTS (DOC):
Operater 1/2 additional pperator (i 65.000/vear 33.000
! Superviser 20% of operating labor cost 6.600
, Fan Power Requiremem 2 inch pressure drop, $30/MW-hr 293.029
! TR Set Energy Use Est. Plate Arca = 307400 A~ 2, $30/MW-hr 156,724
| Mainienance Malerials Eng. Estimate 150000
. Maintenance Eabor 66.7% of Mpimenance matenials 100,050
! Ash Disposal Ash recycled 0
' Total DOC. 739.403
g
INDIRECT OPERATING COSTS (10C):
! Overhead 60% of oper. labor & maintenance 273.812
Property Taxes 1% of fotal capital investment 669942
Insurance 1% of \otal capital investment 569,942
1 Administration 2% of total capital investment 1.339.383
Total 10C: 2953578
|
CAlPlTAL RECOVERY COSTS {CR(): CRF of 0.0944 times TC (20 yrs 0 7%) 6.324.249
ANNUALIZED COSTS (AC): DOC + 10C + CRC 10.017.230
|
BASELINE PM EMISSIONS (TPY} - £.77 Ib/MMBH, §.700 MMBrwhr, 8,760 hriyr 257978
M-&.‘(!MUM PM EMISSIONS (TPY?}. 0.013 Ib/MMBu, 8.700 MMBtwhr. 8760 hriyr 421
RE[?UCTION IN PM EMISSIONS (TPY): 257.556
1
COST EFFECTIVENESS: % per ton of PM Removed 39

* Unless otherwise specified. factors and cost estimales reflect OAQPS Cost Manual, Scction 3, Sixth edition.
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TABLE 4-5
. FGPP COST EFFECTIVENESS OF DRY ESP FOR PM CONTROL, ONE 980-MW UNIT, 100-PERCENT CAPACITY FACTOR,
ASH STORED ONSITE
Cost ltems Cost Factors® Cost
(%)

DIRECT CAPITAL COSTS (DCCY:
Based on EPA Air Pollution Control Fact Sheet EPA-452/ F-

Purchased Equipment Cost (PEC) 03-028 58,766,813
ESP Included in Equipment and Malenals included
Ductwork 1o ESP inlet and oulet Included in Equipment and Materials included
Electrical switchgear. motor control centers Included in Equipment and Matenals ncluded
Instruments and Controls Included in Equipment and Matenals included
Freight Included in Equipment and Materials in¢luded
Taxes Not required for Pollution Control Equipment ncluded

Total PEC: 58,766,813

Direct Installaton Costs
Foundation and Structure Suppon Included in Equipment and Matenials included
Handling & Erection Included in Equipment and Matenials mcluded
Electrical Included in Equipment and Matenals mcluded
Piping Included in Equipment and Matenals included
Insulation for ductwork Included in Equipment and Matenials included
Painting Included in Equipment and Materials included

Totat Direct Installation Costs

Total DCC: 58,766,813
INDIRECT CAPITAL COSTS {ICC):
Contracior Fees + 10% of PEC 5,876,681
Performance test + 1% of PEC 587,668
Contingencies 3% of PEC 1,763,004
. Tota} ICC: 8227.354
TOTAL CAPITAL INVESTMENT (TC1): DCC+1CC 66,994,167
DIRECT OPERATING CQOSTS (DOC):
Operator 1/2 additional operator @ 65,000/ year 33,000
Supervisor 20% of operating labor cost 6,600
Fan Power Requirement 2 inch pressure drop, $0.06/kwH 586,058
TR Sets Est. Plate Area = 307,400 fi~2, $30/MW-hr 156,724
Maintenance Materials Eng. Estimate = labor cost 150,000
Mainienance l.abor 66.7% of Maintenance materials 100,050
Ash Disposal Ash slored onsite 2,991,390
Total DOC: 4,023,822

INDIRECT OPERATING COSTS (I0C):

Overhead 60% of oper. labor & maintenance 449,629

Propetty Taxes 1% of total capital investment 669,942

Insurance 1% of 10tal capital investmem 669,942

Admimistration 2% of total capital investment 1,319,883

Total 10C: 3,129,396

CAPITAL RECOVERY COSTS {CRC): CRF of 0.0944 times TC1 (20 yrs @ 7%) 6,324,24§

ANNUALLZED COSTS (AC): DOC + 10 + CRC 13,477,467

BASELINE PM EMISSIONS (TPY) : 6.77 Ib/MMBtu, 8,700 MMBwhr, 8,760 hr/yr 257,978
MAXIMUNM PM EMISSIONS (TPY) 0.013 It/MMBiu, 8,700 MMBtwhr, 8760 hriyr 495

REDUCTION IN PM EMISSIONS (TPY): 257.482
COST EFFECTIVENESS: $ per1on of PM Removed 52

. * Unless otherwise specified, factors and cost estimates reflect QAQPS Cost Manual, Section 3, Sixth edition.
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. TABLE 4-6
| FGPP COST EFFECTIVENESS OF BAGHOUSE FOR PM CONTROL, ONE 980-MW UNIT, 100-PERCENT CAPACITY FACTOR, FLY .
[ ASH RECYCLED

Cost ltems Cost Factors” Cost
2005(5)
DIRECT CAPITAL COSTS {DCC):
Purchased Equipment Cost (PEC) Materials and Equipment, FPL Cost Estimate 22,208,898
Baghouse. FPL Cost Estimate, included in Equipment and Maternials inctuded
Ductwork to Baghouse inlet and oulet FPL Cost Estimate, included in Equipment and Maierials inctuded
' Electrical switchgear, metor control centers FPL. Cost Estimate, included in Equipment and Materials included
Instruments and Controls FPI. Cost Estimate, included in Equipment and Materrals meluded
i Freight FPL Cost Estimate, included in Equipment and Maierials mcluded
! Taxes Not required for Polletion Control Equipment inclueded
h Total PEC: 22,208,898
! Direct installation Costs FPL. Cost Estimate 26,668,127
' Foundation and Structure Support FPL. Cost Estimate, included in Installation Costs included
Handling & Erection FPL. Cost Estimate, included in Installation Costs included
| Electrical FP1. Cost Estimate, included in Installation Costs included
| Piping FPL. Cost Estimate, included in Installation Costs included
Insulation for ductwork FPL Cost Estimate, included in Installation Costs included
Painting FPL Cosl Estimate, included in Installation Costs included
Total Direct installation Costs 26,668,127
|
‘ Tota) DCC: 48,877,024
. .
INDIRECT CAPITAL COSTS (1CC): FPL Cost Estimate 14,663,107
I‘ Engineering FPL Cosi Estimate, included in Indirect Capital Costs
i Contractor Fees FPL Cost Estimate, included in Indirect Capital Costs 2,220.8%0
Performance test + 1% of PEC 222,089
l Contingencies . 3% of PEC 666.267
; Total ICC: 17,772,353
TpTAL CAPITAL INVESTMENT (TCl): DCC + ICC 65,649 377
|
DIRECT OPERATING COSTS (DOC):
Operator 1/2 additional operator (@ 65,000/year 33,000
i Supervisor 20% of operating labor cost 6,600
Electricaty 8 tnch pressure drop, $30/MWh 1,072,000
\ Bag Replacement Bags and Cages Replacement §72.000
Maintenance Materials Materials 132.000
Maintenance Labor 66.7% of Maintenance materials 88.000
Ash Disposal Ash recycled 1]
| Total DOC: ' 2,203,600
I
INDIRECT OPERATING COSTS (10C):
| Overhead 60% of oper. labor & maintenance 13,760
! Property Taxes 1% of 1o1af capital investmen! 656,494
| Insurance 1% of 1o1al capilal invesiment 666,494
. Adminisiration 2% of total capital investment 1,332,988
E Total 10C: 2 689,735
|
CAPITAL RECOVERY COSTS (CRC): CRF of 0.0944 times TCI (20 yrs @ 7%) 6,291,701
ANNUALIZED COSTS (AC): DOC +10C + CRC 11,185,036
|
BASELINE PM EMISSIONS (TPY) : 6.77 Ib/Y'MMBiu, §,700 MMBtwhr, 8,760 hr/yr 257,978
i
MTX!MUM PM EMISSIONS (TPY) : 0.013 1b/MMBtu, 8,700 MMBiu/hr, 8760 hr/yr 495
REDIJCTION IN PM EMISSIONS (TPY): 257,482
COST EFFECTIVENESS: $ per ton of PM Removed 43

* Unless otherwise specified, factors and cost estimates reflect OAQPS Cost Manual, Section 3, Sixih edition.
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TABLE 4-7

063-7567

FGPP COST EFFECTIVENESS OF BAGHOUSE FOR PM CONTROL, ONE 980-MW UNIT, 100-PERCENT CAPACITY FACTOR, FLY
ASH STORED ONSITE

Cost Items Cost Factors” Cost
2005 (%)
DIRECT CAPITAL COSTS (DCCY:
Purchased Equipment Cost (PEC) Materials and Equipment, FPL Cost Estimate 22,208,898
Baghouse. FPL Cost Estimate, included in Equipment and Materials included
Ductwork to Baghouse inlet and oulel FPL Cost Estimate, included in Equipment and Materials included
Electrical switchgear, motor contral centers FPL Cost Estimate, included in Equipment and Materials included
Instruments and Controls FPL Cost Estimate, included in Equipment and Materials included
Freight FPL Cos1 Estirnate, included tn Equipment and Materials included
Taxes Not required for Pollution Control Equipment included
Toal PEC: 22,208,898
Direct Insiallation Costs FPL Cost Estimate 26,668,127
Foundation and Structure Suppon FPL Cost Estimate, included tn Installation Costs ncluded
Handling & Ercction FPL Cost Estimate, included in Inslallation Costs included
Electrical FPL Cost Estimate, included in Insiallation Costs in¢luded
Piping FPL Cost Estimate, in¢luded i Insiallanon Costs metuded
Insulation for ductwork FPL. Cost Estimate, included in Insiallation Costs included
Painting FPL Cost Estimate, included in installation Costs included
Total Direct Insiallation Costs 26,668,127
Total DCC: 48,877,024
INDIRECT CAPITAL COSTS (ICC): FPL. Cost Estimate 14,663,107
Engineering FPL. Cost Estimate, included in Indirect Capital Costs
Contractor Fees FPL Cost Estimate, included in Indirect Capital Costs 2,220,890
Performance test + 1% of PEC 222,089
Contingencies 3% of PEC 666,267
Total ICC: 17,772,353
TOTAL CAPITAL INVESTMENT (TCY): bCC +ICC 66,649,377
DIRECT OPERATING COSTS (DOC):
Operator 1/2 additional operator @ 65,000/year 33,000
Supervisor 20% of operating labor cost 6,600
Eleciricity 8 inch pressure drop, $30/MWh 1,072,000
Bag Replacement Bags and Cages Replacement 872.000
Maintenance Materials Materials 132.000
Maintenance Labor 66.7% of Maintenance malernials 88,000
Ash Disposal Ash stered in byproduct storage 2.991.390
Total DOC: 5,194,990
INDIRECT OPERATING CQSTS (I0C):
Overhead 60% of oper. labor & maintenance 23,760
Property Taxes [% of total capital investment 666,494
Insurance 1% of total capital investment 666,494
Administration 2% of total capital investmen 1,332,988
Total 1OC: 2,689,735
CAPITAL RECOVERY COSTS {CRCY: CRF of 0.0944 times TCE (20 yrs @ 7%} 6,291,701
ANNUALIZED COSTS {AC) DOC +10C + CRC 14,176,426
BASELINE PM EMISSIONS (TPY) - 6.77 1b/MMBiu, 8,700 MMB1whr, 8,760 hr/yr 257,977.6
MAXIMUM PM EMISSIONS (TPY) : 0.013 Ib/MMB1u, 8,700 MMBuwwhr, 8760 hriyr 495.4
REDUCTION IN PM EMISSIONS (TPYY: 257,4822
COST EFFECTIVENESS: $ per ton of PM Removed 55

* Unless otherwise specified, factors and cost estimates reflect JAQPS Cost Manual, Section 3, Sixth edition.
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>. TABLE 4-8 .
FGPP COST EFFECTIVENESS OF WET LIMESTONE FGD FOR SO, CONTROL, ONE 980-MW UNIT, 160-
PERCENT CAPACITY FACTOR, BYPRODUCT RECYCLE
Cost Items Cost Factors” Cost
; 2005 ($)
DIRECT CAPITAL COSTS (DCC):
' Purchased Equipment Cost {(PEC
! Matenials and Equipment FPL Cost Estimate, included in Equipment and Materials 54,140,118
Taxes Not required for Pallution Control Equipment included
!
‘ Total PEC: 54,440,118
l
| Direct Installation FPL Cost Estimate 57,339,806
' Total Direct Installation: 57,339,806
i
| Total DCC (PEC + Direct Installation): 111,479,924
! INDIRECT CAPITAL COSTS (ICC): FPL Cost Estimate 33443977
Engineering FPL Cost Estimate, included in Indirect Capital Costs included
Construction and field expenses FPL Cost Estimate, included in Indirect Capital Costs inchuded
; Contractor Fees 2% of PEC (for excluded items) included
! Startup 1% of PEC 541,401
' Performance test 1% of PEC 541,401
. Contingencies 10% of PEC included
! Total iCC: 34,526,779
\
1
E TOTAL CAPITAL INVESTMENT (TC1): DCC+ICC 146,006,703
| |DIRECT OPERATING COSTS (DOC):
L Operating Labor
i Operator 12 operators (@ 65.000/year 780,000
| Supervisor 20% of operator labor cost 156,000
‘ Maintenance
' Materials Maintenance Matenals 1,030,000
| Labor 66.7% of maintenance materials cost 687,000
' Operating Materials
' Reagent $12/ton, 1.03 Stoich. 95.5% CaCO, 2,43],488
\ Water 1,073 gpm, $0.08/1000 gal 451,385
! Electricity 2% auxiliary power, $30/MWh 5,518,800
' Pressure Drop 8 inch pressure drop, $30'MWh 1,072,000
Dry Waste Disposal Gypsum Recycled 0
Total DOC: 12,126,673
INDIRECT OPERATING COSTS (10C):
! Overhead 60% of oper. labor & maintenance 1,591,800
| Propenty Taxes 1% of total capital investment 1,460,067
" Insurance 1% of total capital investment 1,460,067
: Administration 2% of total capital investmemt 2,920,134
Total 1IOC: 7,432,068
CAPITAL RECOVERY COSTS (CRC): CRF of 0.0944 umes TCl (20 yrs @ 7%) 13,783,033
ANNUALIZED COSTS (AC): DOC +10C + CRC 33,341,774
| BASELINE EMISSIONS (TPY): 3.22 IbyMMBtu, 87060 MMBuw/hr, 8760 hr/yr 122,701
| [MAXIMUM EMISSIONS (TPY) : 0.04 IbYMMBtu, 8700 MMBtwhr, 8760 hriyr 1,524
I |REDUCTION IN SO, EMISSIONS (TPY}: 120077
|
INCREMENTAL COST EFFECTIVENESS: $ per ton of pollutants Removed 275

* Unless otherwise specified, factors and cost estimates reflect OAQPS Cost Manual, Section §, Sixth edition.
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TABLE 4-9

FGPFP COST EFFECTIVENESS OF WET LIMESTONE FGD FOR SO, CONTROL, ONE 980-MW UNIT, 100-
PERCENT CAPACITY FACTOR, WITH BYPRODUCT STORAGE

Cost ltems Cost Factors™ Cost
2005 (%)
DIRECT CAPITAL COSTS (DCC):
Purchased Equipment Cost (PEC)
Materials and Equipment FPL Cost Estimate, included in Equipment and Matenials 54,140,118
Taxes Not required for Pollution Control Equipment included
Total PEC: 54,140,118
Direct Installation FPL Cost Estimate 57.339.806
Total [ireci Installation: 57,339.806

Total DCC (PEC + Direct Installation):

INDIRECT CAPITAL COSTS (ICC):
Engineenng
Construction and field expenses
Contractor Fees
Startup
Performance test
Contingencies

Toual ICC:

TOTAL CAPITAL INVESTMENT (TCI):

DIRECT OPERATING COSTS (DOC):

Operating Labor
Operator
Supervisor

Mamtenance
Matenals
Labor

Operating Matenals
Reagent
Water

Electricity

Pressure Drop

Dry Waste Disposal

Total DOC:

INDIRECT OPERATING COSTS ¢{10C):
Overhead
Property Taxes
Insurance
Administration
Total 10C
CAPITAL RECOVERY COSTS (CRC):
ANNUALIZED COSTS (ACY;
BASELINE EMISSIONS (TPY) :
MAXIMUM EMISSIONS (TPY}-
REDUCTION IN SO, EMISSIONS (TPY):

INCREMENTAL COST EFFECTIVENESS:

FPL. Cost Estimate

FPL. Cost Estimate, included in Indirect Capital Costs
FPL. Cost Estimate, included in Indirect Capital Costs
2% of PEC (for excluded items)

1% of PEC

1% of PEC

10% of PEC

DCC +ICC

12 operators (@ 65,000/year (Sargent & Lundy, 2005)
20% of operator labor cost

Maintenance Materials
66.7% of maintenance materials cost

$12/ton, 1.03 Stoich. 95.5% CaCO;
1,073 gpm, $0.08/1000 gal

2% auniliary power, $30/MWh

8 inch pressure drop, $30/MWh
153 per ton, 10 percent moisture

60% of oper. labor & maintenance
1% of otal capital investment
1% of total capital investment
2% of wotal capital investment

CRF of 0.0944 times TCI (20 yrs @ 7%)
DOC + 10C + CRC
3.22 Ib/MMBtu, 8700 MMBtwhr, 8760 hriyr

0.04 1b'MMBtu. 8700 MMBtwhr, 8760 hriyr

$ per ton of pollmants Removed

111479924

33.443977
included
included
included
541,401
541,401
included

34,526,779

146,006,703

780.000
156,000

1,030,000
687,000

2,431 488
451,385
5,518,800
1,072,000
5315470
17,462,143

1,591,800
1,460,067
1,460,067

2,920,134

7,432,068

13,783,033

38,677,244

122,701

1,524

121,177

319

" Unless otherwise specificd, factors and cost estimnates reflect OAQPS Cost Manual. Section 5, Sixth edition.
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06375674 4.4 PSD\Table 4-10 SAM EMISSIONS xls

SULFURIC ACID MIST (SAM) EMISSIONS FOR FPL GLADES POWER PARK

TABLE 4-10

Units

Category SBS Injection Wet-ESP
Coal Sulfur Content % 1.98 1.98
Coal Heat Content Btw/lb 12,324 12,324
Uncontrolled SO, Emissions’ 1b/MMBtu 3.21 3.21
Combustion Factor” 0.011 0.011
SAM from Combustion Ib/MMBtu 0.054 0.054
SCR Factor’ 0.017 0.017
SAM produced by SCR Ib/MMBtu 0.083 0.083
SAM Leaving SCR" 1b/MMBtu 0.137 0.137
Air Heater Factor® 0.850 0.850
SAM Leaving Air Heater Ib/MMBtu 0.116 0.116
SBS Injection and Baghouse Factor' 0.200 0.770
SAM Leaving Baghouse Ib/MMBtu 0.023 0.090
FGD System Factor® 0.470 0.470
SAM Leaving FGD Ib/MMBtu 0.011 0.042
Wet-ESP Removal NA 0.100
SAM Leaving Wet-ESP It/MMBw NA 0.004

* Assumes 100 percent of sulfur converted to SO, for the purpose of calculating the amount
of SAM produced; actual SO, emissions are 95 percent.

® Table 5-1 Souther Company, (2005); 0.011 for high sulfur eastern bituminous coal.

c

¢ Section 4 Southern Comapny; 0.6 ppm ammenia slip scavenging SAM.

1.7 percent SO; produced from SO, oxidation.

© Table 4-1 Southern Conapny (2005); 0.85 for high/medium sulfur eastern bituminous.
' 0.2 for 80-percent removal with SBS injection; 0.77 for 23 percent removal estimated

without injection.

£ 0.47 Table 4-3 Southern Company (2005); representative of 53 percent removal in wet

FDG system.

" 0.1 for 90-percent removal with WESP.

Golder Associates
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FGPP COST EFFECTIVENESS OF WET ELECTROSTATIC PRECIPITATOR FOR SAM CONTROL, ONE 930-MW UNIT, 100-PERCENT
CAPACITY FACTOR

TABLE 4-11

0637567

Cost ltems Cost Factors® Cost
2005 (5)
DIRECT CAPITAL COSTS (DCC).
Purchased Equipment Cost (PEC)
‘Wet ESP.Equipment and Materials FPL Cost Estimate 15.375.623
Pumps, piping and valves. external to ESP FPL Cost Estimate. included in Equipment and Materials included
Water handling treatmeni facilities FPL Cost Estimate. included in Equipment and Materials included
{Design and equipment cost: containment. skimming.
sludge removal. clanfication. pH adj. recirculation)
Ductwork 1o ESP inlet and oulet FPL Cost Estimale, included in Equipment and Materials ncluded
Electrical switchgear. motor contrel centers FPL Cost Estimatc. included in Equipment and Materials included
Instruments and Conrols FPL Cost Estimate, included in Equipment and Materials included
Fretght FPL Cost Estimate. included in Equipment and Materials included
Taxes Mot requirted for Pollution Control Equipmem included
Total PEC: 35.375.623
Birect installation Costs FPL Cosi Estimate 24.792.022
Foundation and Struciure Support FPL Cost Estimate. included m Installtaion Costs included
Handling & Ercction FPL Cost Estimate. included in Installtaion Costs included
Elecirical FPL Cost Estimate. included in Instalitaion Costs included
Piping FPL Cast Estimate. included in Installtaion Costs included
Insulation for ductwork FPL Cost Estimare. included in Installtaion Costs included
Painting FPL. Cost Estimate. included in Installiaion Costs included
Total Direet Instaltation Costs
Total DCC: 315.375.623
INDIRECT CAPITAL COSTS (ICCy FPL Cost Estimate 18.050.294
Engingering FPL Cost Estimaie. included wn Indirect Capntal Costs included
Contractor Fees + FPIL. Cost Estimate. included in Indirect Capital Costs included
Performuance test + 1% of PEC 353.756
Cenungencies FPL Cost Estimate. included in Indirect Capital Costs included
Total }COC: 18.404.050
TOTAL CAPITAL INVESTMENT (TCD): DCC + ICC 89.155.296
DIRECT OPERATING COSTS (DOC)
Operating Labor
Operator 172 additional operator {4 65.000/year 33.000
Supervisor 20% of operating lablor cost 6.600
Maintenance Matcnals Engineening Estimate 150.000
Maimenance Labor 66.7% of Mainienance Materials 100.000
Water Treatmem 350 GPM far 8760 hrvyr; $G 8/1000gal 147.168
Auxiliary Power Cost 2 nch pressure drop + 0 2% of net generation. $30/MWh 713.000
Total DOC: 1.149.768
INDIRECT OPERATING COSTS (10C)
Overhead 60% of oper. labor & maintenance F13.760
Property Taxes 1% of total capital investment 891.553
Insurance 1% of 1012l capital investment 891.553
Adminsstration 2% of 1otal capiial investment 1.783.106
Total 10C: 1679972
CAPITAL RECOVERY COSTS {CRC). CRF of 0.0944 times TCT {20 yrs (@ 7%) 8.416.260
ANNUALIZED COSTS (ACH DOC + 10C + CRC 13.246.000
BASELINE SAM EMISSIONS (TPY) - 0.05 1b/MMBtu. 8.700 MMBtwhr. 8.760 hrivr 1.905.3
MAXIMUM SAM EMISSIONS (TPY) . 0.004 it MMBiu. 8.700 MMBiu'hr. 8.760 hryr 132.4
REDUCTION IN SAM EMISSONS (TPY): 1752.9
COST EFFECTIVENESS: $ per ton of SAM Removed 1.557

* Unless otherwise specified. factors and cost estimanes reflect OAQPS Cost Manual. Section 3. Sixth edition
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' 5.0 AMBIENT MONITORING ANALYSIS

The PSD rules require that an air quality analysis be conducted for each criteria and non-criteria
pollutant subject to regulation under the CAA before a major stationary source is constructed.
Criteria pollutants are those pollutants for which AAQS have been established. Non-criteria
i)ollutants are those pollutants that may be regulated by emission standards for which AAQS have not
been established. This analysis may be performed by the use of modeling and/or by monitoring the
z;ir quality. -In addition, if EPA has not established an acceptable ambient monitoring method for the
ﬁollutant, monitoring is not required.

|

Based on the potential emissions from FGPP (see Table 3-3), pre-construction ambient monitoring
analyses for SO;, PM g, NO,, CO, O; (based on VOC emissions), and SAM may be required as part
of the application. Ambient monitoring analyses are not required if it can be demonstrated that the
proposed source’s maximum air quality impacts will not exceed the PSD de minimis concentration

levels and, for O; (based on VOC emissions), VOC emissions of 100 TPY.

Although FGPP’s emissions are greater than the significant emission rate for fluorides and SAM,
E]’A has not established an air monitoring method fof these pollutants. In addition, there are no

AAQS, PSD Increments or other air quality standards for these specific pollutants.

As shown in Section 6.10, FGPP’s maximum impacts are predicted to be below the PSD de minimis

cdncentration levels for all pollutants.

For O,, EPA has established a PSD de minimis monitoring level for a project based on an increase in
VOC emissions of 100 TPY or more, which would require a pre-construction ambient monitoring
analysis. Because FGPP's VOC emissions are greater than 100 TPY, pre-construction ambient
monitoring analysis for O, (based on VOC emissions) is required as part of the application.
|

Sirilce FGPP’s maximum 24-hour average SO, and PM,, impacts are predicted to be greater than the
signiﬁcant impact levels (see Section 6.10), more detailed analyses are required to address
compliance with the AAQS and PSD Class II increments. For the AAQS analyses, total air quality
impacts are predicted for the modeled sources, which are added to a non-modeled background

concentration. The non-modeled background concentrations are estimated from representative

Golder Associates
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ambient air quality monitoring data obtained from air monitoring stations. The background

concentrations developed for FGPP are discussed in the following sections.

5.1 0, AMBIENT MONITORING ANALYSIS

Ambient O; monitoring data from existing monitoring stations are included in this application to

satisfy the pre-construction monitoring requirement. Glades County and adjacent Counties are
classified as attainment or maintenance areas for O;. The nearest monitor to the Site that measures
O, concentrations is located in Sebring (AIRS No. 12-055-0003) in Highland County, approximately
37 km (22 miles) from the Site. Since O; is a regional pollutant, O; monitoring data collected in
Highlands County are considered to be representative of Oy concentrations for the region and are
used to satisfy this requirement for FGPP. This station is operated by the FDEP and measures

concentrations according to EPA procedures.

As shown in Table 5-1, from 2003 through 20035, the second-highest 1-hour average O; concentration
measured al Sebring was 0.084 ppm. This maximum concentration is less than the existing 1-hour
average O3 AAQS of 0.12 ppm. In addition, the 3-year average of the fourth highest 8-hour average
O; concentration was 0.072 ppm, and is below the revised 8-hour average O; AAQS of 0.08 ppm.
These O; monitoring data are included as part of this permit application 1o satisfy the

pre-construction monitoring requirement for FGPP.

5.2 SO; AMBIENT MONITORING ANALYSIS

Ambient SO, monitoring data from existing monitoring stations are summarized in this section.
Glades County and adjacent counties are classified as attainment for SO, The nearest SO,
monitoring stations to the Site are located in Riviera Beach in Paim Beach County (AIRS
No. 12-099-3004), approximately 123 km (74 miles) from the Site and in Sarasota in Sarasola
County (AIRS No. 12-115-1006), approximately 140 km (84 miles) from the Site. These stations are
operated by the FDEP and measure concentrations according to EPA procedures. These monitors are
located in areas that have significantly more commercial and industrial activities than are present
near the Site. As a result, the SO, monitoring data collected at these stations are likely to measure
higher values than those near FGPP and will provide a conservative estimate of background

concentrations,
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{

:;‘\s shown in Table 5-1, from 2003 through 2005, the second highest 24-hour average SO,
concentration of 24 pg/m’ was well below the AAQS of 260 pg/m’, respectively. This observed
concentration was used to represent background concentrations and added to model-predicted

¢oncentrations to estimate total air quality levels for comparison to AAQS.
i

5:.3 PM,; AMBIENT MONITORING ANALYSIS

ﬁi&mbiem PM,;, monitoring data from existing monitoring stations are summarized in this section.

(%“vlades County and adjacent Counties are classified as attainment for PM,,. The nearest PM,,
monitoring station to the Site is located in Belle Glade in Palm Beach County (AIRS
No. 12-099-0008), approximately 53 km (85 miles) from the Site. This station is operated by the
FIDEP and measures concentrations according to EPA procedures. This monitor is located in areas
that have significantly more commercial and industrial activities than are present near the Site. As a
résult, the PMy monitoring data collected at this station is likely measure higher values than those
near FGPP and will provide a conservative estimate of background concentrations.

L
As shown in Table 5-1, from 2003 through 2005, the second highest 24-hour average PM,,
C(")nccnlration of 38 pug/m’ was well below the AAQS of 150 pg/m’, respectively. This observed

concentration was used to represent background concentrations and added to model-predicted

concentrations to estimate total air quality levels for comparison to AAQS.
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TABLE 5-1
SUMMARY OF MAXIMUM MEASURED 03, SO2, AND PM,, CONCENTRATIONS OBSERVED FROM REPRESENTATIVE MONITORING STATHINS, 2003 THROUGH 2005
FOR THE GLADES POWER PARK PROJECT
Concentration
1-Hour 3-Hour 3-Hour 3-Hour 24-Hour Annual
J-year
Measurement Period Ind Ind Ind Average Ind
AIRS No, County Location Year Months  Highest  Highest  Highest  Highest Highest Highest  4th Highest  Highest Highest Average
Ozone * Florida AAQS NA 012 ppm NA NA NA NA 0.08 ppm NA NA NA
12-055-0003 Hightunds Schring, 123 Main Drive 2008 Ian-Dec 0.079 0.079 NA NA NA NA 0.072 NA NA NA
2004 Tan-Dec 0.083 0.076 NA NA NA NA 0.069 NA NA NA
2003 Jan-Dec 0.093 0.084 NA NA NA NA NA NA NA NA
Sulfur dioxide Florida AAQS NA NA NA 0.5ppm  0S5ppm  0.5ppm NA NA 0.1 ppm 0.02 ppm
12-099-3004 Palm Beach Riviera Beach, 1050 15th St. W 2005 Jan-Dec NA NA 0.003 0.003 0.003 0.003 NA 0.003 0.003 0.0012
2004 Jan-Dec NA NA 0.002 0.002 0.002 0.002 NA 0.003 0.001 0.001
2003 Jan-Dec NA NA 0.004 0.003 0.003 0.003 NA 0.002 0.002 0.001
12-115-1006 Sarasota Sarasia, 4570 17th South 2005 Jan-Dec NA NA 0.024 0.015 0.015 0018 NA 0050 0.007 0.0013
2004 Jan-Dec NA NA 0.014 0.014 0014 0.014 NA 0.008 0.004 0,0012
2003 lan-Dec NA NA 0.026 0.024 0.024 0.024 NA 0.010 0.009 0.0016
PM,, Florida AAQS NA NA NA NA NA NA NA NA 150 pg/m’ 50 pg/m’
12-099-0008 Palm Beach .Belle Glade. 38754 State Road 80 2005 Jan-Dec NA NA NA NA NA NA NA 41 38 17.6
2004 lan-Dec NA NA NA NA NA NA NA 3 30 17.1
2003 Jan-Dec NA NA NA NA NA NA NA 30 28 16.4
Note: NA = nol applicable.

AAQS = ambient air quality standard.

* On July 18, 1997, EPA promulgated revised AAQS for 0. The O, standard was modified to be 0.08 ppm for the B-hour average; achieved when the 3-year average of 98" percentile value is 0.08 pptn or less.

Source: EPA Air Quality System, Quick Leck Reports, Florida: 2003, 2004, and 2005.

Tab 5-1 Airmon.xls
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6.1 SIGNIFICANT IMPACT ANALYSIS APPROACH

6.1.1 SITE VICINITY (NEAR FIELD)

TLhe general modeling approach for FGPP followed the EPA and FDEP modeling guidelines for

6.0 AIR QUALITY IMPACT ANALYSIS

cietennining compliance with AAQS and PSD increments. For all criteria pollutants that will be
elmitted in excess of the PSD significant emission rate due to a proposed project, a significant impact
analysis is performed to determine whether the emission and/or stack configuration changes due to
FGPP alone will result in predicted impacts that are in excess of the EPA significant impact levels.
\

Iﬁ FGPP-only impacts are above the significant impact levels in the vicinity of the facility, then two
addilional and more detailed air modeling analyses are required. The first analysis demonstrates
cc}mpliance with federal and Florida AAQS, and the second analysis demonstrates compliance with

a]}owab]e PSD Class Il increments.

6.:1.2 PSD CLASS I AREAS (FAR FIELD)

G%:neral]y, if a major new facility is located within 200 km of a PSD Class I area, then a significant
irﬁpact analysis is also performed to evaluate the impact due to FGPP alone at the PSD Class 1 area.
The Everglades NP is located about 113 km from the Site and Chassahowitzka NWA is located about
239 km from the Site. At the request of the FLLM, the maximum predicted impacts at these Class I
art?as are compared to EPA’s proposed significant impact levels for PSD Class 1 areas. These
recommended levels are the currently accepted criteria to determine whether a proposed project will

|
inqur a significant impact on a PSD Class I area.

|
If IFGPP-on]y impacts at the PSD Class 1 area are above the proposed EPA PSD Class I significant

impact levels, then a cumulative analysis is performed to demonstrate compliance with allowable
i
PSD Cilass I impacts al the PSD Class I area.

b . . .

In addition, FGPP's maximum concentrations are evaluated at the PSD Class I area for pollutants
|

whose emissions are greater than the significant emission rate, to address potential impacts on

AQRYV. This analysis includes evaluations of visibility and deposition impacts.
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6.2 PRE-CONSTRUCTION MONITORING ANALYSIS APPROACH

The modeling approach followed EPA and FDEP modeling guidelines for evaluating a project’s
impacts relative to the de minimis monitoring levels to determine the need to submit ambient
monitoring data prior to construction. Current FDEP policies stipulate that the predicted highest
annual average and highest short-term concentrations are to be compared to the applicable

de minimis monitoring levels.

6.3 AIR MODELING ANALYSIS APPROACH
6.3.1 GENERAL PROCEDURES

As stated in the previous sections, air modeling analyses are required to determine if FGPP’s impacts

are predicted to be greater than the significant impact levels and de minimis monitoring levels for
each pollutant that is emitted above the significant emission rate. These analyses consider FGPP’s
impacts alone. Air quality impacts are predicted using 5 years of meteorological data and selecting
the highest predicted ground-level concentrations for comparison to the significant impact levels and

de minimis monitoring levels.

To predict the maximum annual and short-term concentrations for FGPP presented in Section 6.5, the
modeling approach was divided into screening and refined phases. Concentrations are predicted for
the screening phase using a coarse receptor grid and a 5-year meteorological data record. If the
highest concentration is predicted at a receptor that lies in an area where the receptor spacing is more
than 100 m, then a refined analysis is performed in that area using a receptor grid of greater
resolution. Modeling refinements are performed using a receptor spacing of 100 m with a receptor
grid centered on the screening receptor at which the maximum concentration was predicted. The air
dispersion model is then executed with the refined grid for the entire year of meteorology during

which the screening concentration occurred.

6.3.2 PSD CLASS II ANALYSIS

If FGPP’s impacts are greater than the significant impact levels, the air modeling analyses must
consider other nearby sources and background concentrations to predict a total concentration for
comparison to AAQS. Because FGPP's maximum 24-hour average SO, and PM,, impacts are
predicted 1o be greater than the significant impact level, additional AAQS and PSD Class II

Increment analyses were performed for these pollutants and averaging times.
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Cenerally, when using 5 years of meteorological data for the analysis, the highest annual and the
ﬂlighest, second-highest (HSH) short-term (i.e., 24 hours or less) concentrations are compared to the
zipplicable AAQS and allowable PSD increments. The HSH concentration is calculated each year for
a!I receptor field by:
. 1. Eliminating the highest concentration predicted at each receptor,
i 2. Identifying the second-highest concentration at each receptor, and
3

Selecting the highest concentration among these second-highest concentrations.

|
b

The HSH approach is consistent with AAQS and allowable PSD increments, which permit a short-
|
term average concentration to be exceeded once per year at each receptor.
I
lt: should be noted that for determining compliance with the 24-hour AAQS for PM,, the highest of
the sixth-highest concentration predicted in 5 years (i.e., H6H), instead of the HSH concentration

predicted for each year, is used to compare to the applicable 24-hour AAQS.

|

The AAQS analysis is a cumulative source analysis that evaluates whether the concentrations from
all sources will comply with the AAQS. These concentrations include the modeled impacts from
so;urces at the Site and from other nearby facility sources added to a background concentration. The

baEkground concentration accounts for sources not included in the modeling analysis.

|
!

| .. . . .
Thle PSD Class If analysis is a cumulative source analysis that evaluates whether the concentrations

for increment-affecting sources will comply with the allowable PSD Class II increments. These

concentrations include the modeled impacts from PSD increment-affecting sources at FGPP, plus

nearby PSD increment-affecting sources at other facilities.

6.3.3 PSD CLASS 1 ANALYSIS

FOI;' each pollutant for which a significant impact is predicted at the PSD Class I area, a cumulative
PSD Class | analysis is required. The PSD Class I analysis is a cumulative source analysis that
evaluates whether the concentrations for increment-affecting sources located within 200 km of the
PSD Class 1 area will comply with the allowable PSD Class 1 increments. These concentrations
inciude the impacts from PSD increment-affecting sources at FGPP, plus the impacts from PSD

inctement-affecting sources at other facilities.

|
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A modeling protocol was submitted to FDEP and the NPS on June 20, 2006 regarding the methods
and procedures to be used. Comments were received on July 28, 2006. The protocol and comments

arc presented in Appendix G.

6.4 MODEL SELECTION

The selection of air quality models to calculate air quality impacts for FGPP must be based on the

models’ ability to simulate impacts in areas surrounding the Site as well as at the PSD Class 1 areas
of the Everglades NP, located about 113 km from the Site, and Chassahowitzka NWA, located about
239 km from the Site. Two air quality dispersion models were selected and used in these analyses to
address air quality impacts for FGPPt. These models were:
. The American Meteorological Society and EPA Regulatory Mode! (AERMOD)
dispersion model, and

. The California Puff model (CALPUFF).

The AERMOD dispersion model (Version 04300) is available on the EPA’s Internet web site,
Support Center for Regulatory Air Models (SCRAM), within the Technology Transfer Network
(TTN). A listing of AERMOD model features is presented in Table 6-1.

The EPA and FDEP recommend that the AERMOD model be used to predict pollutant
concentrations at receptors located within 50 km from a source. The AERMOD model calculates
hourly concentrations based on hourly meteorological data. The AERMOD model is applicable for
most applications since it is recognized as containing the latest scientific algorithms for simulating

plume behavior in all types of terrain.

The AERMOD model was used 1o predict the maximum pollutant concentrations due to FGPP in
nearby areas surrounding the Site. The AERMOD model was also used to predict the maximum
pollutant concentrations due to FGPP's emissions together with appropriate background sources. The

predicted concentrations were then compared to the applicable AAQS and PSD Class II increments.

At distances beyond 50 km from a source, the CALPUFF model is recommended for use by the EPA
and the Federal Land Manager (FLM). The CALPUFF model is a long-range transport model

applicable for estimating the air quality impacts in areas that are more than 50 km from a source.
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1l"hc: CALPUFF model is maintained by the EPA on the SCRAM internet website. A listing of .
CALPUFF model features is presented in Table 6-2.

"i'he methods and assumptions used in the CALPUFF model are based on the latest recommendations
for modeling analysis as presented in the following reports:
. The Interagency Workgroup on Air Quality Models (IWAQM), Phase 2 Summary
! Report and Recommendations for Modeling Long Range Transport Impacts (EPA,
1998); and
. The Federal Land Manager's Air Quality Relative Values Workgroup (FLAG)
Phase I Report {(December 2000).
. Revised IMPROVE Algorithm for Estimating light Extinction from Particle
Speciation Data (Interagency Monitoring of Protected Visual Environments,

November 2006).

| R .
In addition, updates to the modeling methods and assumptions were followed based on comments

arf}d discussions with the NPS.

The CALPUFF model was used to perform a significant impact analysis for FGPP at the PSD Class 1
areas of Everglades NP and Chassahowitzka NWA and to assess FGPP’s potential impact on regional

| . ..
ha;e and total nitrogen and sulfur deposition levels.

For modeling analyses that will undergo regulatory review, such as PSD permit applications, the
following model features are recommended by EPA for rural mode and are referred to as the
regulatory default options in the AERMOD model and, where applicable, the CALPUFF model:

| 1. Final plume rise at all receptor locations,

b

' Stack-tip downwash,

Buoyancy-induced dispersion,

2
3
4. Default wind speed profile coefficients for rural mode,
5 Default vertical potential temperature gradients, and
6

Calm wind processing.

The EPA regulatory default options are used to address maximum impacts.

0637567/4.2 SCA/App 10.1.5/PSD Repon Golder Associates



December 16, 2006 6-6 063-7567

6.5 METEOROLOGICAL DATA

Meteorological data used in the AERMOD model to determine air quality impacts consisted of a

concurrent 5-year period of hourly surface weather observations and twice-daily upper air soundings
from the National Weather Service (NWS) offices located at the Ft. Myers Southwest and Tampa
International Airports, respectively. Concentrations were predicted using 5 years of hourly
meteorological data from 2001 through 2005. The NWS office at Ft. Myers is located approximately
70 km (42 miles) west of the Site. These data were provided by the FDEP which considers data from

this station to have surface meteorological data representative of FGPP.

AERMOD incorporates land use parameters for determining boundary Jayer parameters that are used
for dispersion. Based on the most recent regulatory guidance, the land use parameters should be
representative of the data measurement site (i.e., NWS at Ft. Myers). Land use data, representing the
average surface roughness, albedo, and Bowen ratio that exist within a 3-km radius of the NWS
station at Ft. Myers were extracted from 1-degree land use files from the U.S. Geographical Survey
(USGS) using the AERSURFACE program. AERSURFACE curmrently extracts land use data in
12 wind direction sectors covering 360 degrees. These parameters were compared to those estimated
in the same manner around FGPP. Based on this comparison, the values for all parameters were

simnilar.

For CALPUFF, the air modeling analysis was conducted using the latest meteorological and
geophysical databases which have been developed for use with the most recent versions of
CALPUFF. These datasets were prepared by the Visibility Improvement State and Tribal
Association of the Southeast (VISTAS) for the purpose of conducting visibility impairment analyses
.under the Best Available Retrofit Technology (BART) Rule. A discussion of these databases can be
found in Section 4.0 of the document entitled, Protocol for the Application of the CALPUFF Model
Jor Analyses of BART (revised August 31, 2006).

For FGPP, the VISTAS Florida CALMET domain with 4-km spacing (VISTA refined Domain 2)

was used. The data cover the period from 2001 to 2003. Golder obtained these datasets from the
FDEP. The FDEP and FL.M have recommended their use for PSD projects.
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6.6  EMISSION INVENTORY
6.6.1 SIGNIFICANT IMPACT ANALYSIS

J\ summary of the criteria pollutant emission rates, physical stack, and stack operating parameters for
II?GPP that were used in the air modeling analysis are presented in Table 2-2 and Appendix A. In an
effort to obtain the maxtmum air quality impacts for a range of possible operating conditions, the air

modeling for the boilers considered operating loads at 100, 75, and 40 percent.

"l:"he air modeling origin was assumed to be located at the stack for Boiler No. 1 and Boiler No.2. For
P;SD Class I modeling, the modeling origin was assumed to be located at UTM east and north

coordinates of 483,041 and 2,973,720 m, respectively, in UTM Zone 17.

A;‘IERMOD was used to predict maximum concentrations for the annual and 24-, 8-, 3-, and 1-hour
averaging times in the near-field areas of FGPP. To estimate impacts due to emissions from the
boiler stacks, a total emission rate of 7.9365 Ib/hr or 1.0 grams per second (g/s) was initially used.
These modeling results produced relative concentrations as a function of the modeled emission rate
(i:e., pg/m’ per 1.0 g/s). These impacts are referred to as generic pollutant impacts. Maximum air
quality impacts for specific pollutants were then determined by multiplying the maximum pollutant-
specific emission rate in Ib/hr (g/s) by the maximum predicted generic impact divided by the modeled
emission rate [e.g., 7.9365 Ib/hr (1.0 g/s)].

To address PM,, impacts from FGPP, the PM,, sources were modeled explicitly using the maximum
PM,, emission rates. These sources included the boilers and material handling operations for coal,

lin')estone, flyash, and gypsum. Detailed descriptions of these sources are presented in Section 2.0

and Appendix A.

For the PSD Class I areas, regional haze and sulfur and nitrogen deposition analyses were performed
for FGPPwith the CALPUFF mode! based on the maximum hourly emissions for the boilers which is

for 100-percent load conditions. Detailed descriptions of the operating conditions and pollutant

emission factors and rates are provided in Appendix A.

6.6.2 AAQS AND PSD CLASS 11 ANALYSES
The maximum pollutant impacts for FGPP are predicted to be less than the significant impact levels

for all pollutants and averaging periods except for SO, and PM;, for the 24-hour averaging periods.
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As a result, cumulative source impact analyses arc required to demonstrate compliance with the

24-hour average SO; and PMy AAQS and PSD Class II increments.

Air quality concentrations were predicted within the area of significant impact for individual
pollutants due to FGPP. A significant impact area (SIA) and the radius of the SIA were determined
for each pollutant and averaging time combination for which FGPP’s impact is predicted to be
significant. The radius of impact is used as the basis for determining inventory of background

sources to be included in the air impact analyses.

FGPP’s SIA for the 24-hour average SO, and PM,4 concentrations are predicted to extend out to 2
and 3.5 km, respectively, from the Site. For modeling purposes, the SO, S1A was assumed to extend

out to 10 km.

Facilities located within the SIA were modeled explicitly (considered 1o be the modeling area).
Facilities within the SIA plus 50 km were considered to be in the screening area. All facilities in the
screening area were evaluated using the North Carolina screening technique. Based on this
technique, facilities whose annual emissions (i.e., TPY) are less than the threshold quantity, Q, are
eliminated from the modeling analysis. Q is equal to 20 x (D-SIA), where D is the disfance in km

from the facility to the Site.

Listings of SO, and PM,, sources that were used in the AAQS and PSD Class 1l analyses and their
locations relative to FGPP are provided in Tables 6-3 and 6-4, respectively. Data for sources were
obtained from FDEP. Detailed SO, and PM,, source data that were used for the AAQS and PSD

Class II increment analyses are presented in Appendix C.

6.6.3 PSD CLASS1 ANALYSIS

The maximum FGPP impacts at the PSD Class I area of the Everglades NP and Chassahowitzka
NWA are predicted to be less than the proposed PSD Class 1 significant impact levels for all
pollutants and averaging pertods except for SO, for the 3-hour and 24-hour averaging periods at the
Everglades NP. As a result, cumulative source impact analyses are required to demonstrate
compliance with the 3-hour and 24-hour average SO, PSD Class | increments at the Everglades NP.

Data {or these sources were also obtained from FDEP.

0637567/4.2 SCA/App 10.1 5/PSD Repont Golder Associates



'December 16, 2006 6-9 063-7567

A listing of SO, sources that were used in the PSD Class I analyses and their locations relative to the

PSD Class 1 area are provided in Table 6-4. PSD sources located within 200 km of the Class I area
‘:were included in the PSD Class I modeling analysis. Detailed SO, source data that were used for the

PSD Class I analyses are presented in Appendix C.

6.7 BUILDING DOWNWASH EFFECTS
All significant building structures in FGPP area were identified by the Site plot plan (see Figure 2-2).

The building structures were processed in the EPA Building Profile Input Program [(BPIP), Version
95086] program to determine direction-specific building heights and widths for each 10-degree
azimuth direction for each source that was included in the modeling analysis. A listing of
dimensions for each structure is presented in Table 6-6. See Appendix D for plots of these building

structures.

Based on this evaluation, the GEP stack height for FGPP was determined to be 512 ft. Therefore,

building downwash effects were included in the air modeling analyses.

6.8 RECEPTOR LOCATIONS
6.8.1 SITE VICINITY

To determine the maximum impact for all poliutants and averaging times in the vicinity of FGPP,
concentrations were predicted at receptors located in a detailed receptor grids centered on the

proposed stack, the modeling origin, and extended from the plant property out to 20 km.

Along the plant boundary, a Cartesian receptor grid was used to predict concentrations for FGPP at
more than 300 receptors spaced at 50-m intervals.

\
In addition, a general Cartesian grid was used to predict concentrations beyond the plant property out
to 20 km. Receptors were located at the following intervals and distances from the origin:

"e  Every 100 m from the plant property to 3,000 m;

‘ s Every 250 m from 3,250 to 5,000 m;

e Every 500 m from 5,500 to 7,000 m: and

.o Every 1,000 m from 7,000 to 10,000 m.

More than 3,500 receptors were used in the analysis to determine the maximum impacts for FGPP. .
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6.8.2 CLASSIAREA

For the determining FGPP’s impacts at the PSD Class I areas, pollutant concentrations were
predicted in an array of 901 discrete receptors located at the PSD Class I area of the Everglades NP
and 113 discrete receptors located at the PSD Class I area of the Chassahowitzka NWA. These

receptors were obtained from the National Park Service (NPS).

6.9 BACKGROUND CONCENTRATIONS

Background concentrations are necessary to determine total ambient air quality impacts to

demonstrate compliance with the AAQS. “Background concentrations” are defined as
concentrations due to sources other than those specifically included in the modeling analysis. For all
pollutants, background would include other point sources not included in the modeling (i.e., distant
sources or small sources), fugitive emission sources, and natural background sources. In general,

monitoring data collected near the area in which the air quality impact is performed is used for this

purpose.

Summaries of ambient SO, and PM,; concentrations measured arc presented in Section 5.0. For
purposes of determining an ambient background concentration for use in the modeling analysis, the
second-highest 24-hour average SO, and PM,, concentrations were selected to represent background

concentrations.

6.10 MODEL RESULTS
6.10.1 PSD CLASS II SIGNIFICANT IMPACT ANALYSIS

The maximum pollutant concentrations predicted for FGPP are given in Tables 6-7 and 6-8. The
maximum concentrations predicted for the boilers only are presented in Table 6-7, The maximum
concentrations for FGPP, including PM,, concentrations predicted for the boilers and material

handling operations, for comparison to the PSD Class II significant impact levels, are presented in

Table 6-8.

The modeling results indicate that maximum concentrations due to FGPP are predicted to be less
than the significant impact levels for all pollutants, except SO; for the 24-hour averaging periods. As
a result, additional modeling analyses are required only to demonstrate compliance with the 24-hour

average SO, AAQS and PSD Class Il increments,
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L

6.10.2 PSD CLASS I SIGNIFICANT IMPACT ANALYSIS

The maximum SO,, NO,, and PM,, concentrations predicted for FGPP at the PSD Class I areas of the
Everglades NP and Chassahowitzka NWA are given in Table 6-9. As shown, the maximum FGPP
impacts at the PSD Class 1 area of the Everglades NP are predicted to be less than the proposed PSD
élass I significant impact levels for the SO,, PM,, and NO; except for SO, for the 3- and 24-hour
averaging periods. The maximum FGPP impacts at the PSD Class I area of the Chassahowitzka NP
are predicted to be less than the proposed PSD Class I significant impact levels for SO;, PMy, and
NO,.

As a result, cumulative source impact analyses are required to demonstrate compliance with the

3~ and 24-hour average SO; PSD Class [ increments at the Evergiades NP.

6:10.3 CUMULATIVE SO; AAQS ANALYSIS
A summary of the results of the cumulative SO, AAQS analysis for the 24-hour average SO,
concentrations is presented in Table 6-10. The cumulative SO, impacts are the total air quality

irhpacts due to FGPP and other modeled sources added to a non-modeled background concentration.

As shown in this table, the highest, second-highest 24-hour average SO, concentrations are predicted

to: be 40 pg/m’ for the 24-hour averaging time, which is well below the AAQS of 260 pg/m’.

A summary of the results of the cumulative PM;o AAQS analysis for the 24-hour average PM
concentrations is also presented in Table 6-10. As shown in this table, the highest, second-highest
24-hour average PM, concentrations are predicted to be 44 pg/m3 for the 24-hour averaging time,

which is well below the AAQS of 150 pg/m’.

6.10.4 CUMULATIVE SO, PSD CLASS Il INCREMENT ANALYSIS
A "summary of the results of the cumulative PSD Class Il increment analyses (i.e., impacts due

to PSD> increment-affecting sources) for the 24-hour average SO; concentrations is presented in
Table 6-11.

The highest, second-highest 24-hour average SO, concentrations due to FGPP and other PSD
increment-affecting sources are predicted to be 6.8 pug/m’ for the 24-hour averaging time, which is

below the allowable 24-hour PSD Class II increment of 91 pg/m’.
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A summary of the resuits of the cumulative PSD Class II increment analyses for the 24-hour average
PM,, concentrations is also presented in Table 6-11. The highest, second-highest 24-hour average
PM,, concentrations due to FGPP and other PSD increment-affecting sources are predicted to be
6 pg/m’ for the 24-hour averaging time, which is well below the allowable 24-hour PSD Class II

increment of 30pg/m’.

6.10.5 CUMULATIVE SO, PSD CLASS I INCREMENT ANALYSIS
A summary of the results of the cumulative PSD Class 1 increment analyses (i.e., impacts due to PSD
increment-consuming sources) for the 3- and 24-hour average SO, concentrations predicted at the

Everglades NP are presented in Table 6-12.

The HSH 3- and 24-hour average SO, concentrations due to FGPP and other PSD increment-
affecting sources are predicted to be 8.05 and 3.67 pg/m’ for the 24-hour averaging time, which is

below the allowabie 3- and 24-hour PSD Class I increments of 25 and 5pg/m’, respectively.

6.11 CONCLUSIONS

Based on these air quality modeling analyses, the maximum pollutant concentrations due to FGPP
are predicted to be less than the PSD Class Il and 1 significant impact levels for all pollutants except
the 24-hour average SO, PSD Class II significant impact level and the 3- and 24-hour average SO,
PSD Class 1 significant impact levels at the Everglades NP. As a result, more detailed SO; modeling
analyses were performed with background sources to address compliance with the AAQS and PSD
Class Il and PSD Class 1 increments. The results of the modeling analysis demonstrate that FGPP
will not have a significant affect on air quality and will comply with all applicable AAQS and PSD
increments.  Indeed, the modeling results clearly demonstrate that Florida’s air quality will be

protected.
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: TABLE 6-1
» MAJOR FEATURES OF THE AERMOD MODEL, VERSION 04300

! AERMOD Model Features

. Plume dispersion/growth rates are determined by the profile of vertical and horizontal turbulence, vary
with height, and use a continuous growth function.

" In a conveclive atmosphere, uses three separate algorithms to describe plume behavior as it comes in
‘ contact with the mixed layer lid; in a stable atmosphere uses a mechanically mixed layer near the surface.

. Polar or Cartesian coordinate systems for receptor locations can be included directly or by an external

file reference.

|
!
.| Urban model dispersion is input as a function of city size and population density; sources can also be

| modeled individually as urban sources.

|

I

Stable plume rise: uses Briggs equations with winds and temperature gradients at stack top up to
\ half-way up to plume rise. Convective plume rise: plume superimposed on random convective velocities.
Ll Procedures suggested by Briggs {1974) for evaluating stack-tip downwash.
| Has capability of simulating point, volume, area, and multi-sized area sources.

Accounts for the effects of vertical variations in wind and turbulence (Brower et al., 1998).

Uses measured and computed boundary layer parameters and similarity relationships 1o develop vertical
| profiles of wind, temperature, and turbulence (Brower ¢t al., 1998).

‘ Concentration estimates for 1-hour to annual average times.
. Creates vertical profiles of wind, temperature, and turbulence using all available measurement levels,
L Terrain features are depicted by use of a controlling hill elevation and a receptor point elevation.

Modeling domain surface characteristics are determined by selected direction and month/season values
of surface roughness length, Albedo, and Bowen ratio.

Contains both a mechanical and convective mixed layer height, the latter based on the hourly
accumulation of sensible heat flux.

The method of Pasquill (1976} to account for buoyancy-induced dispersion.
A default regulatory option to set various model options and parameters 1o EPA-recommended values.

Contains procedures for calm-wind and missing data for the processing of short term averages.

Note: AERMOD = The American Meteorological Society and Environmental Protection Agency Regulatory
Model.

l

Source: Paine er af., 2004.
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TABLE 6-2
MAJOR FEATURES OF THE CALPUFF MODEL, VERSION 5.756

CALPUFF Model Features
. Source types: Point, line (including buoyancy effects), volume, area (buoyant, non-buoyant)
. Non-steady-state emissions and meteorological conditions (time-dependent source and

emission data; gridded 3-dimensional wind and temperature fields; spatially-variable fields
of mixing heights, friction velocity, precipitation, Monin-Obukhov length; vertically and
horizontally-varying turbulence and dispersion rates; time-dependent source and emission
data for point, area, and volume sources; temporal or wind-dependent scaling factors for
emission rates) ‘

. Efficient sampling function (integrated puff formulation; elongated puff (slug) formation)

. Dispersion coefficient options (Pasquill-Gifford (PG) values for rural areas; McElroy-Pooler
values (MP) for urban areas; CTDM values for neutral/stable; direct measurements or
estimated values)

. Vertical wind shear {puff splitting; differential advection and dispersion)

. Plume rise (buoyant and momentum rise; stack-tip effects; building downwash effects;
partial plume penetration above mixing layer)

. Building downwash effects (Huber-Snyder method; Schulman-Scire method)

. Complex terrain effects (steering effects in CALMET wind field; puff height adjustments
using ISC model method or plume path coefficient; enhanced vertical dispersion used in
CTDMPLLIS)

. Subgrid scale complex terrain (CTSG option) (CTDM flow module; dividing streamline as in
CTDMPLUS)

. Dry deposition (gases and particles; options for diurnal cycle per pollutant, space and time
variations with a resistance model, or none)

. Overwater and coastal interaction effects (overwater boundary layer parameters; abrupt

change in meteorological conditions, plume dispersion at coastal boundary, fumigation;
option to use Thermal Internal Boundary Layers (TIBL) into coastal grid cells)

. Chemical transformation options (Pseudo-first-order chemical mechanisms for SO,, SO,,
HNO,, and NO;; Pseudo-first-order chemical mechanisms for SQ,, $Q,, NO, NO,, HNO,,
and NO; (RIVAD/ARM3 method); user-specified diurnal cycles of transformation rates; no
chemical conversions)

. Wet removal (scavenging coefficient approach; removal rate as a function of precipitation
intensity and type)

. Graphical user interface

. Interface utilities (scan ISC-PRIME and AUSPLUME meteorological data files for problems;

translate ISC-PRIME and AUSPLUME input files to CALPUFF input files)

Note: CALPUFF = Califormia Puff Model
Source: EPA, 2004.
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TABLE 6-3
SUMMARY OF SO, EMITTING FACILITIES IN THE VICINITY OF THE GLADES POWER PROJECT

063-7567

SCLInvenioty sl

Golder Associates

Maximum Q, (TPY)
UTM Coordinates Relative to FPL Glades Power Project’ SO, Emission Include in
Plant Facility East Narth X Y Direction  Distance FEmissions Threshold ™ Modeling
ID Name County (km) (km} (km) (km) (deg.) {km) {TFY) 20 kmn x (Dist.-81A) Analysis 7
Modeling Area 4
0430008 Atlas-Transoil Ing. 4892 2966.6 62 -1 139.1 94 47 188.3 No
Scregning Arga 4
0510015 Southemn Gardens Citrus Processing Corp. . Hendry 487.5 2957.6 4.5 -16.1 164.5 167 491 134.5 Yes
Glades Clectric Cooperative Hendry 487.1 29575 4.0 -16.2 166.1 16.7 17.7 134.7 No
05100063 U.S. Sugar Corp. Clewiston Mill Hendry 506.1 2956.9 23.1 -16.8 126.1 285 1,742 370.8 Yes
0510004 A. Duda & Sons, Inc. / Citrus Belle Hendry 456.4 2950.3 -26.6 2234 2287 355 142 5094 No
0550005 Georgia Pacific Comp. - Lake Placid Highlands 466.98 3009.23 -16.1 35.5 3357 390 59 579.5 No
0550014 Better Roads, Inc. Highlands 465.6 3008.7 -174 35.0 3335 39.1 53 5817 No
09300061 Okeechobee Asphalt Okeechobee 51609 301421 330 40.5 392 523 105 84513 No
0990005 Okeelanta Comp. Palm Beach 5249 29401 419 2336 128.8 53.7 37 87318 No
0990332 New Hope Power Partnership Palm Beach 524.92 2939.44 419 -343 1293 54.1 1,035 B82.4 Yes
09905%4 El Paso Merchant Energy Company Palm Beach 5315 29541 50.5 -19.6 111.2 54.1 363 8828 No
0710193 Calumet Florda LLC Lee 442,61 2937.17 404 -16.5 2279 54.5 11 890.1 No
0990061 U.S. Sugar Corp. Bryant Mill Palm Beach 537.83 2969.12 548 4.6 94 8 55.0 1,141 899.6 Yes
0990026 Sugar Cane Growers Co-Op Palin Beach 5349 29533 51.9 =204 I11.5 557 2,083 9147 Yes
7770048 Better Roads, Inc. 425 2963.3 -58.0 -10.4 2598 59.0 29 979.4 No
Extended Screening Area*
0930109 BP Technology Inc. Okeechobee 525.18 30174 42.1 437 44.0 60.7 16 1,0§3.9 No
0150028 Ajax Paving Industnes 4227 2963.9 -60.3 9.8 260.8 61.1 75 1,022.7 No
0990019 Osceola Farms Palit Beach 5442 2968 612 -5.7 953 6l1.4 640 1,028.5 Yes
0850001 Florida Power & Light (PMR) - Martin 542.68 2992.65 59.6 i8.9 724 62.6 63,179 1,051.4 Yes
0710002 Florida Power & Light (PFM) - Fort Myers  Lee 4223 20529 -60.7 -20.8 2511 64.2 21,225 1,084.2 Yes
0550018 Tampa Electric Company 464.3 10354 -18.7 61.7 3431 64.5 4,046 1,0893 Yes
0710119 [.ee County Dept. of Solid Waste Mgt. Lee 42421 29457 -58.8 -28.0 2445 65.2 327 1,103.3 No
0710133 Waste Management, Inc. of Florida Lee 424 97 2042 83 -58.1 -30.9 2420 658 55 1,115.5 No
0850102 Indiantown Cogeneration, L.P. 547.65 2990.7 64.6 17.0 753 66.8 2,566 1,136.1 Yes
0710187 APAC-Southeast, Inc. Lee 42803 2930.36 -55.0 434 38 70.0 65 1,200.9 No
0110351 South Flonda Water Management District 522.26 2912.27 39.2 -61.4 147.5 729 21 1,258.0 No
0710065 APAC-Southeast, Inc, Lee 4243 2930.2 -58.7 -43.5 2335 731 90 1,262.1 No
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TABLE 6-3
SUMMARY OF SO; EMITTING FACILITIES IN THE VICINITY OF THE GLADES POWER PROJECT

Maximum Q. (TPY)
UTM Coordinates Relative to FPL, Glades Pawer Project” 50, Emission Include in
Plant Facility East North X Y Direction  Distance Emissions Threshold ™ Modeling
mn Name County (km} {km) (km} (km) (deg.) {km) (TPY) 20 km x (Dist-STA}  Analysis ?
0550004 TECO-Scbring/Dinner |ake Highlands 456.8 30425 -26.2 68.8 3391 736 1,313 1,2723 Yes
0270016 Desote County Generating Company, LL.C 419.75 3011.5 -63.3 378 300.8 737 119 1,274.2 Na
(4710004 Gult Paving Co. lee 415.2 2944 | -67.8 -29.6 246.4 74.0 85 1,280.5 No
099001 6 Atlantic Sugar Association Palm Beach 552.9 29452 69.9 -28.5 1122 75.5 555 1,309.1 No
0710171 Amerimix [ndustnies, [nc. Lee 415.54 2930.96 «671.5 42,8 237.6 79.9 96 1,398.1 No
0990630 South Florida Materials Carp. Palim Beach 5409 2918.5 57.9 -55.2 1337 80.0 50 1,399.6 No
1110103 CPV Cana, LTD. St Lucie 550.9 3018.1 67.9 44 4 56.8 811 76 1,421.7 No
0990530 Hubbard Construction Company Palm Beach 562.14 2955.56 79.1 -18.2 102.9 812 48 1,423.1 Na
0270003 Peace River Citrus Products 409.8 30101 -732 364 296.4 818 86 1,4356 No
0150002 Asphalt Developers 400.7 2977.6 -82.3 39 2727 824 38 1,448.6 No
0990349 South Flonda Water Management District.  Palin Beach 562,55 2951.32 79.5 224 105.7 826 17 1,452.1 No
0550003 Florida Power Comp D/B/A Progress Energy F Highlands 451.4 3050.5 -31.6 76.8 3376 83.0 5,054 1.460.9 Yes
0710236 Bonita Springs Utilities, Inc. Lee 424.] 295 589 -58.7 225.1 83.2 15 1,464.0 No
0990021 United Technologies Corporation Palm Beach 56841 2975.84 854 2.1 BR.6 854 571 1.507.9 No
1110107 Treasure Coast Land Clearing St Lucie 5457 30352 627 615 45.5 #7.8 15 1,555.7 No
0210023 APAC-Southeast, Inc. 4292 2898.8 -53.8 -74.9 215.7 92.3 97 1,645.2 No
021005t Waste Management Inc. of Florida 434.58 289322 485 -80.5 2110 94 0 938 1,6792 No
1110004 Tropicana Products, Inc St. Lucie 55961 3028.32 76.6 54.6 545 94.0 22 1,680.8 No
1110060 Florida Gas Transmission Company St. Lucie 557.24 IN3ISTR 742 62 5001 967 I 1,734.6 No
1110010 Mickerson Flonda, Inc. St. Lucie 562.24 3030.36 792 56.6 54.4 97 4 83 1,747 .4 No
0850021 Stuart Contracting Martin 5752 3006.8 922 131 70.3 979 100 1,758.3 No
7774818 Better roads, Inc. 4325 2889.7 -50.5 -84.0 211.0 980 53 1,761.0 No
0990087 Ranger Construction Industries, Inc. Palin Beach 579.9 2951.7 96.9 2220 1028 99.3 94 1,786.6 No
' The FPL Glades Power Project is located at UTM Coordinates; East 483.0 km
North 29737 km
* The maodeling area or significant impact area (S[A) for the project is estmated to be 10.0 km

® Based on the North Carolina Screcning Threshold method, a background facility is included in the modeling analysis if the facility 1s within the modeling area and its emission rate is greater
than the product of "20 km x {Distance - SIA)".

d "Modeling Area" is the area in which the Project is predicted to have a significant impact. EPA recommends that all sources within this area be modeled.
"Screening Area” is the area that is 50 ki beyond the modeling area. EPA recommends that sources be modeled that are expected to have a significant unpact in the modeling area.
"Extended Screening Area" is the area beyond the screening area and out to 100 kin in which only large sources are included in the modeling.
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TABLE 6-4
SUMMARY OF PM,, EMITTING FACILITIES IN THE YICINITY OF THE GLADES POWER PROJECT

Maximum Q. (TPY}
UTM Coordinates Relattve 10 FP1. Glades Power Project” _ _ Emisslon_  _ _Include In—
Plant Faclvv_ _ __ - -—  -East - ——Nerth— — — X T ¥ T Direcion  Distance Emissions Thresheld ' Modeling
— Ty T T Name County (km) {m} {km) (km} (deg.) {km) (TPY) 20 5 {DIst-SIA) Analysis 7

Mogchng Asca”

No speces lovated within the modehng aiea.

Serggning Area’
777€172  Bener Roads Inc., Alico Road Asphalt Plant Glades 4920 2960.0 %9 .17 I 114 2 172 NO
ps a2 Fhesar, Ing Hendry 487.7 29577 4.6 BNt |6d 167 a1 270 5O
SIS Southern Gardens Cilrus Hendry 4876 20587 6 46 <16l Hod 6.8 R2? 27 NO
510003 US Sugar Com Clewiston Mill Hendry 506.1 29%56.9 21 B 136 ph 1,641 07 YES
0510004 A Duda & Sons. Inc - Ciirus Belle Hendry 4564 2950.1 -266 2214 9 LR 2 6458 NO
pssnmns  Georpia Pacific Corporation Mighlands 4670 3009 2 -6 1 AT KR 390 21 s NO
0450014 Beuer Roads. Inc. - Lake Placid Asphalt Plam Highlands 465 6 1008.7 -174 EAR] RRR] AER| 18 7R N

Bevond Screenmg Areagutto 100 km*
DN S Okeelania Corp. Palm Beach 5247 2919 § 417 2342 129 R d L.o1q YES”
4775215 Daniel P. Mays - Church Road Sile Hendry 4488 29145 -372 -2 221 51 44 1.017 NO
99nii12  New Hope Power Partnership (Okeelania Cogenerahon Plani) Palm Beach 5149 29194 41.9 BACI] 129 540 209 1.018 YES
QNS4 El Pasa Meichani Energy Company. Belle Glade Energy Center Paln Beach 511 2954, 505 -196 i S04 179 1.019 NO
90006 | LES Sugar Corp - Bryant Ml Palm Beach TR 2969.1 548 -4 6 95 50 1.223 1.036 YES
non026 Sugar Cane Growert Coopeiative Pahn Beach 5349 2953 3 £19 2104 11 K87 1.769 .08 YES
QISR Ajax Paving Industries - Tuckers Carmer Charlatie 4227 296% 9 -60 3 8 261 al.t 29 1,159 NO
00019 Osceala Farins Palim Beach 544 2 2968 Q 6l 57 95 61.4 07 1.16% NQ
250001 FPL - Martin Power Plant Martin §42.7 2992.7 hX 8.9 72 626 R.SR0 1187 YES
p11n02  FPL - Fort Myers Power Plant Lee 4223 29529 -60 7 S8 251 64.2 073 1220 YES
0550018 Tampa Electric Company - Phillips Staan Highlands 464 1 nzta -187 al.? 43 64 5 142 1.23% NO
710119 Lee County Dept of Solid Waste Mangement Lee 424 2 20457 -58.8 -28.0 245 682 2 1.23% NO
0s50006  Cienpak LLC Hightands 4564 R 30368 -18 % [(AN] 44 687 108 1.250 NO
nes32  Turf Care Supply Corp Erieview TWR - Scbring Plam Hightands 4595 R4 -1 637 R Y] LA 1,258 NO
0850102 indiamown Cogeneratian, L.P. Martin 5417 2990.7 bd.6 170 s 668 bl 1.272 NG
pR&ON12  Bay State Milling Ca Martin 5474 2991.7 64,4 180D T4 668 94 1.272 NO
OR50N02  Lows Dreyfus Citrus. Inc - Indiantown Plani Matin 548.0 2991.5 44,9 178 15 67,1 172 282 NO
0710187  Oidcastle Materials. Inc. - Lee County Drum Mix Asphalt Plam Lee 4280 29304 -55.0 414 232 700 M Loy NG
o7t0126  Rinker Maternals Corp. - Ft Meyers Mine Lee 4270 2031.0 -560 42.7 PAX) 0.8 54 1.345 NO
0110381 South Florida Water Mgmt. District - Pump Stn. $-8 and G-404 Broward 3223 ~2012) 192 414 147 729 n 1.794 NO
0110004 Gulf Paving Co. Lec 4182 2944.1 -67.8 -204 246 TAQ kal 1417 ~NO
900016 Atlantic Sugar Association Palm Beach 5529 20452 699 285 1z 58 763 1438 NO
7774296  Pro Dispasal Inc. - Supply Drive Lee 4184 2939 649 -42.8 237 778 0 1.499 NO
7710060 Ajax Paving Industres Inc. of Florida Lec 4177 29308 -65 3 429 237 781 24 i 499 NO
99002F  Pratt & Whitney {United Technaloyres} Falm Beach 562.0 9760 %0 21 11 790 121 P86 NQ
710171 Amerimix Indusiries. Inc. - 1. Myers Sand:Cement Blending & Bagping Lec 4155 29010 -67.5 428 218 799 18 1.534 NO
Jg19l CPV Cama. LTD. St Lucie 550.9 081 815 444 57 8t 6l §.558 NO
000148 Palm Beach Appregates. bnc Palrm Beach 5630 29520 0.0 21.7 10% R28 81 1,591 NO
(71023  Bonuna Springs Linhties. Inc - East Water Reclamation Faciliry Lee 424 ) 150 SR 9 SER7 225 R22 25 1.600 NO
aoonn?)  United Technologies Comp - Pratl & Whilney Asrcrall Patm Beach <6E 4 19758 A5 4 .1 Ra LR b2l ).bdd NO
0210023 Oldcastle Matenals, Ing - Collier County Asphalt Concrete Plant Coller 4292 2898 -818 2749 216 Q21 LR 1.781 NO
110004 Trapicana Products. Inc. St Looe 596 ze 66 46 a8 40 175 1217 [Ye]
1110040 Ranger Construction Indushies. Inc. - Ranger/Fi Pierce St Lucie Sal.? a2 b 565 4 68 41 1872 NO
i 110310 Dickerson Flonda, Inc. - Dickerson Asphali Plant #14 St Lucie 3622 0304 792 566 54 974 54 1882 nO
7990R87  Ranger Construction Indusizics, Inc. - West Palm Plant Palm Beach 5799 2651 7 96.9 =220 1m 961 22 1523 N

* The FPL Glades Power Project is locared at UTM Ceordinates East 483 0 km

North 247107 km
" The medelng area or significant impact area {S1A) for the project is estimated 1o be 12 km
* Based on the North Carolina Screening Threshold method. a backy d faciliry 15 included in the modeling aralysis if the fac/hity is within the modeling area and i eymssion rale 1s greatel

than the product of "20 kim x (Dislance - S1A}"
4 apjodehag Area is the area in which the Project is predicied to have a sigmificant impacl. FPA recommends thal all sources within Lhis area be modeled

"Sereemng Area” 1s the area that is $0 km beyond the modeling arca EPA recominends that sources be modeled 1hat are expecied to have a sigmficant impact in the modeling aica

“Beyond Screening Area out to 100 kin” is the area beyond the screening arca and out o 150 km in which only large sources are included in the modehing
* Includes PSD) expanding scurces.

Golder Ase
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TABLE 6-5
. SUMMARY OF SO, EMITTING FACILITIES INCLUDED IN THE PSD CLASS 1 INCREMENT CONSUMPTION ANALYSIS
AT THE EVERGLADES NP FOR FGPP
Maximum
UTM Coordinates Relative to Everglades NP * 50,
Plant Facility County East North X Y Direction  Distance Emissions
1D Name (km) (km) (km} (km) {deg.) {km) (TFY)
0250003 FPL. Turkey Point Expansion Dade 567.2 2813.2 56.5 08 862 56.5 39,989
0250348 Miami-Dade RRF:Montenay Dade 563.8 2857.6 53.1 452 456 9.7 R57
0250020 Tarmac - Penrsuco Cement Plant Dade 562.9 28617 52.2 493 46.7 7.8 2.7192
-493
T115212 WEEKLEY ASPHALT PAVING. INC. 557.3t 2880.6 46.6 68.2 344 82.6 60
0112410 Scuth Florida Water Manageinenm District Broward 555.1 2882.44 44.4 7.0 324 82.9 49
0112149 Fred Hunter's Memorial Services, Inc Broward 578.6 2878.5 67.% 66.1 458 94.8 1.00
0112119 Wheelabrator South Broward. Inc. Broward 578.87 2883.39 68.2 70.9 439 584 462
0110037 Florida Power & Light (FPL) - Fort Lauderda Broward 579.39 2883.36 68.7 0.6 441 988 1,715
-15.886
0210050 Calumet Flonda L.L.C. Collier 470.07 2904.23 -40.6 91.8 3361 100.4 5.4%
0110351 South Florida Water Management Distict Broward 522.26 2912.27 3K 59.8 66 100.5 0.6
0210018 Fiorida Rock Industries Collier 467.8 2905.8 -42.9 934 3353 102.7 310
01100346 FPL -Port Everglades Broward 3874 28853 6.7 125 6.5 105.8 170,215
7774818 Bener Roads, Inc 4325 288%.7 -78.2 .3 347 1099 52.6
0210051 ‘Waste Management Inc. of Florida Collier 43458 2863.22 -76.1 BO.B 3167 1110 938
0210039 Collier County Domestic Animal Services  Collier 429,32 28491.31 -R1.3 78% 3141 1133 3%
0210023 APAC-Southeast, Inc Collier 429.2 28988 -81.5 Ro.4 3e? 118.7 9.0
0112534 Enron/Decerfield Beach Fnergy Center Broward 5831 29079 724 95.5 372 1198 166
0112i20 North Broward Resource Recovery Broward 5836 2907.6 729 95.2 s 119.9 896
0210045 Naples Community Hospital Collier 4202 2892.5 -50.5% 80.1 TN ) 1208 39.2
. 0990332 New Hope Power Partnership Palm Beach 52492 2939 44 143 127.0 6.4 127.8 1,015
0990005 Okeelanta Corp. Breward 5247 293¢5 14.0 1271 6.3 127.8 370
-1336
0710236 Bonita Springs Utilities, Inc. Lee 424.] 2915 -86.6 102.6 319.8 134.2 14.9
0990016 Allantic Sigar Association Palm Beach 5529 2945.2 422 132.8 17.6 139.3 555
-2.342
0710193 Calume1 Florida LLC Lee 442.6} 2937.17 -68 1 1247 314 142.1 10.7
0990026 Sugar Cane Growers Co-Op Palm Beach 5349 29533 242 1409 6.8 142 .9 2,083
-15.214
0710187 APAC-Scutheast. Inc. Lee 428.03 2930.36 -82.6 §179 325.0 144.0 652
0510003 U.S. Sugar Corp. Clewiston Mill Hendry 506.1 29569 -4.6 1445 358.2 144.5 1.742
-5.917
0710065 APAC-Southeast. Inc. Lee 4243 2930.2 -86 4 E178 237 146.0 90.3
Glades Electne Cooperative Glades 487.1 29515 -23.6 145.0 350.8 146.9 242
0510015 Southemn Gardens Citrus Processing Corp,  Hendry 4873 9576 =232 1452 3509 147.0 49
0510004 A. Duda & Sons. inc - Citrus Belle Hendry 456.4 2950.3 -54.3 137.9 3385 148.1 142
0990349 South Florida Water Management District Palm Beach 562.55 2951.32 519 1389 20.5 148.3 17.5
FPL Wesi County Energy Center Palm Beach 562.2 2953 5135 1406 2008 149.7 571
0710171 Ametimix Industries. Inc. Lee 415 54 2930.96 -95.1 118.5 3212 152.0 95.6
0990530 Hubbard Construction Company Palm Beach 562.14 2955.56 515 143.1 19.8 152.1 416
0990045 Lake Worth Utthtues Palm Beach 592.8 29437 821 131.3 320 154.8 7.415
0990087 Ranger Construction Industries. Ing Palm Beach 5799 29517 69.2 139.3 264 1555 94.1
0420008 Adtlas-Transoil Inc. Glades 489.2 29666 2213 154.2 3528 £55.6 467
0950310 Community Asphalt Corp Falm Beach 582.3 2950.8 7.6 138.4 274 i558 137
0710133 Waste Management. Inc. of Flonda Lze 42497 2942.83 -B5.7 130.4 326.7 156.0 547
0710119 Lee County Dept. of Solid Waste Mgt Lee 424.21 2945.7 -86.5 1333 3270 I58.8 327
0990061 U5 Sugar Corp. Bryant Mill Palm Beach 53783 2969.12 212 156.7 9.8 159.0 1,141
-3.806
09%0019 Osceola Farms Palm Beach 5442 2968 335 155.6 122 1591 640
1469
0710004 Gulf Paving Co. Lee 4152 9441 -95.5 1317 3241 162.6 85.2
0710002 Florida Power & Light (FPL) - Fort Myers Pk Lee 4223 29529 -84 1403 3278 1659 21,225
-66.725
. 0950234 Solid Waste Authority of PBC Palm Beach 585.8 2960.5 75.1 148.0 269 166.0 1.533
0990042 FPL -Riviera Beach Palm Beach 5942 2960 6 B35 148.2 204 1701 73.475
0990021 Linited Technologies Corporation Palin Beach 568.41 2975.84 57.7 161.4 19.5 1733 571
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TABLE 65
SUMMARY OF SO, EMITTING FACILITIES INCLUDED IN THE PSD CLASS I INCREMENT CONSUMPTION ANALYSIS .

| AT THE EVERGLADES NF FOR FGPP

1 .

|

! Maximum

| UTM Coordi Relative to Everglades NP " S0,

Pl?m Facility County East North X Y Direction  Distance Emissions

1D Name {km) (km} (km) (km} (deg.) (km) (TPY)

:
7770045 Better Roads. Inc. 425 2963.3 -85.7 150.9 3304 173.5 29.0
0150028 Ajax Paving Industnes Charlote 422.7 2963.9 -88.0 151.5 3299 175.1 74.6
0850]0‘2 Indiantown Cogeneration. L.P. Martin 547.65 2990.7 37.0 178.3 11.7 1821 2.566
0850001 Flonda Power & Light (FPL) - Martin Power Martin 542.68 2992.65 320 180.2 10.1 183.0 63,179
0150002 Asphalt Developers Charlotie 400.7 2977.6 -110.0 165.2 3263 198.4 378
0550014 Beiter Roads, Inc. Iighlands 465.6 3008.7 -45.1 196.3 3471 201.4 52.7
0550005 Georgia Pacific Corp. Highlands 466.98 3009.23 -43.7 196.8 3475 201.6 59.2
0930001 Okeechobee Asphalt Okeechobee 516.09 3014.21 5.4 2018 1.5 201.8 105
085002i Stuart Contracting Martin 5752 3006.8 64.5 194.4 18.4 204.8 100
0930109 BP Technology Inc. Okeechobee $25.18 3017.4 14.5 205.0 4.1 205.5 158
1]]0I03; CFV Cana. LTD. 5t Lucie 550.9 3018.1 40.2 205.7 1t 209.6 76.0
0270016 Desole County Generating Company. LLC  Desoto 419.75 30115 -90.9 199.1 3355 218.8 119
1110004 Tropicana Products, Inc. St. Lucie 559.61 3028.32 489 2159 128 2214 218
0270003 Peace River Citrus Products Desoto 409.8 3010.1 -100.9 197.7 3330 2219 85.8
1110010 Drickerson Florida, inc. St. Lucie 562.24 3030.36 51.6 2179 13.3 2239 834
110107 ‘Treasure Coast Land Clearing St. Lucie 545.7 3035.2 350 2228 89 225.5 15.0
0550018 Tampa Electric Company Highlands 4643 30354 -46.4 2230 3483 2277 4,046
1110060 Florida Gas Transimission Company St. Lucie 557.24 3035.78 46.6 2233 1.8 2181 106
11100(.'!31 Ft Pierce Utilities Authority St. Lucie 566.12 3036.35 55.5 2239 139 2307 1,629
0550004i TECO-Sebring/Dinner Lake Hightands 456.8 30425 -53.9 23041 346.8 2363 -1314
0550003 Florida Power Corp D/B/A Progress Energy | Highlands 451.4 3050.5 -59.3 2381 346.0 245.3 5,054
0490043l Vandelah Power Company. LLC Hardee 408.75 3044.5 1019 2321 336.3 253.4 21

* The approximate center of the Everglades National Park is Tocated at UTM Coordinates:  East 510.7
' North 2812.4

EF
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TABLE 6-6

PROJECT BUILDING DIMENSIONS USED IN THE FPL GLADES POWER PARK MODELING ANALYSIS

063-7567

Height Length Width

Stucture ft m ft m ft m

Boiler Unit No. | Structure 304 927 84 25.6 148 45.1
Boiter Unit No. 2 Siructure 304 927 84 25.6 148 45.1
Absorber for Units 1 & 2 142 431 85 258 69 21.0
ESP for Units | & 2 107 326 246 75.0 120 366
SCR Structure for Units 1 & 2 207 63.1 124 37.8 73 223
Coal Silos/Tnpper for Units 1 & 2 205 62.5 205 62.5 28 85

Wet ESP- Botler Unit No. | 75.5 23.0 176 53.7 60 183
Wet ESP- Boiler Unit No. 2 75.5 230 176 53.7 60 18.3
Cooling Tower- North 50 15.2 §o0 2622 108 329
Cooling Tower- South 50 15.2 860 2622 [08 329
Railcar Area 40 12.2 151 46.0 51 15.5
Limestone Track Hopper 40 12.2 100 30.5 51 15.5
Crusher House 120 36.6 50 15.2 49 14.9
Coal Handling Maintenance Building 10 9.1 84 25.6 148 45.1
Coal Transfer House 1 & 2 S0 274 40 12.2 35 10.7
Flyash Silo 95 29.0 245 74.7 50 15.2
Flyash Processing Facility 100 30.5 150 457 200 61.0

Noie: ESP= electrostatic precipitator

SCR= selective catalytic reduction

06375674 4-PSDBIdy Data xls
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TABLE 6-7
| SUMMARY OF THE MAXIMUM CONCENTRATIONS PREDICTED FOR FGPP
L PROPOSED BOILERS ONLY ‘
[ 100% Load 70% Load 40% Load
Pollutant, Emission Predicted Emission Predicted Emission Predicted
Averaging Time, Rate " Concentration Rate Concentration Rate * Concentration ©
and 'la.nu (b/hr) (ug/m’) @b (ng/m” {Ib/hr) (g/m”)
t
5Q;
Annual. Highest 696 0.55 487 0.50 278 0.42
24-Hour, Highest 696 5.16 487 482 278 187
3-Haur. Highest 696 14.8 487 (3.5 278 1no
PMy
Annual, Highest 313 0.25 219 0.23 125 0.19
24-Hour, Highes! 313 232 219 217 125 174
I
NQ, | .
Annufﬂ, Highest 870 0.69 609 63 348 0.53
cO
8-Hour, Highes! 2,680 421 1.876 416 1,072 34.8
1-Houir, Highest 2.680 103.5 1.876 87.1 1,072 70.0
]
Annual, Highest 69.6 0.055 487 0.050 278 0.042
24-Haur, Highest 69.6 0.52 48.7 0.48 278 0.39
3-Huu|r, Highest 69.6 ] 148 437 1.35 27.8 1.10
I
]jz |
Annual, Highest 375 0.0030 2.63 0.0027 1.50 £.0023
24-Horr. Highest 3.75 0.028 2.63 0.026 1.50 0.021
Based on: Year  Modeled Rute  Modeled Impact”  Modcled Rate  Modeled Impact®  Modeled Rate ~ Modeled Impact©
Annual, Highest 2001 7937 0.00629 7937 0.00805 7.937 0.0118
2002 7937 0.00532 7937 0.00652 7937 0.0102
’ 2003 7937 0.00624 7.937 0.00822 7.937 0.0121
| 2004 7937 0.00552 7937 0.00699 7.937 0.0102
[ 2005 7937 0.00569 7.937 £.00743 7.937 0.0103
|
24-Hour. Highest 2001 7937 0.0500 7937 0.0693 7.537 0.102
i 2002 7.937 0.0504 7937 0.0616 7937 0084
| 2003 7.937 0.0588 7.937 0.0786 7937 010
| 2004 7.937 0.0479 7.937 0.0647 7.937 0.086
L 2005 7.937 0.0466 7.937 0.0662 7937 0.099
|
8-Hour. Highest 2001 7.937 0.106 7.937 0.141 7937 0.195
! 2002 7.937 0.107 7.937 0.146 7.937 0.213
[ 2003 7.937 0.105 7.937 0.140 7937 0.207
2004 7937 0.118 7937 0.152 7.937 0202
i 2005 7.937 0.125 7937 0.176 7937 0.257
3-Hour Highest 2001 7.937 0.148 7.937 0.198 7.937 0.283
! 2002 7937 0.148 7.937 0.205 7937 0.290
\ 2003 7937 0.149 7.937 0.201 7937 029)
1 2004 7937 0.169 7.937 0.199 7.937 0.287
E 2005 7.937 0157 7937 0219 7.937 0313
1-Hour. Highest 2001 7.937 0.25% 7937 0.301 7937 0.358
‘ 2002 7937 0.250 7.937 0325 7937 0.423
2003 7937 0215 7937 0.280 7937 0.419
, 2004 7937 0.307 7537 0.369 7937 0519
2005 7.937 0.248 7.937 0319 7.937 0.453

Emission rate is for 2 units. PM), emissions is only fillerable PM .
Predn:!:d concentralion is based on modeled conceniration times the ratic of actual emission rate and modeled emission rate of 7.937 Ib/hr (1 p/s).
Modcled concentrations were predicied based on 7.937 Ib/hr (1 g/s) emission rate for the 2 units with one combined stack and using AERMOD
with five'years of metcorological data from 2001 10 2005 . The surface and upper air data were from the National Weather Service stations
at Fi. My‘crs and Tampa, respectively.
|

-

|
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TABLE 6-8

063-7567

SUMMARY OF THE PSD CLASS II SIGNIFICANT IMPACT ANALYSIS FOR
FGPP PROPOSED BOILERS AND PM MATERIAL HANDLING OPERATIONS

Pollutant, Maximum Predicted Concentration (pg/m3) Significant
Averaging Time, Impact Level
and Rank 100% Load 70% Load 40% Load (pg/ms)
PROPOSED BOILERS ONLY

SO,

Annual, Highest 0.55 0.50 0.42 1
24-Hour, Highest 5.16 482 3.87 5
3-Hour, Highest 14.84 . 13.46 10.98 25
PMyg

Annual, Highest 0.25 0.23 0.19 1
24-Hour, Highest 2.32 2.17 1.74 5

NO,

Annual, Highest 0.69 0.63 0.53 1

(0]

8-Hour, Highest 42.1 41.6 348 500
1-Hour, Highest 103.5 87.1 70.0 2000
PROPOSED BOILERS AND PM MATERIAL HANDLING OPERATIONS

PMy

Annual, Highest 0.80 NM NM 1
24-Hour, Highest 6.89 NM NM 5

Note: NM= not modeled.
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|
TABLE 6-9 .
; MAXIMUM CONCENTRATIONS PREDICTED FOR FGPP
AT THE PSD CLASS 1 AREAS OF THE EVERGLADES NP AND CHASSAHOWITZKA NWA
|
: Aaximum Predicted Concentration (uglm3) EPA Class |
: Significant PSD Class |
\ Averaging Empact Levels Increment
: Pollutant Time 2001 2002 2003 (ug/m®) (ug/m’)
Everglades NP
i SO, Annual 0.011 0.015 0.013 0.1 2
! 24-Hour 0.42 0.39 0.36 0.2 5
3-Hour 1.61 1.28 1.42 1.0 25

|
|
. PM,, Annual 0.004 0.006 0.005 0.2 4
|
w 24-Hour 0.15 0.18 0.13 0.3 8
1 NO, Annual 0.007 0.007 0.008 0.1 25
|| Chassahowitzka NWA
| 50, Annual 0.007 0.010 0.007 0.1 2
|

24-Hour 0.16 0.19 0.14 0.2 5
L 3-Hour 0.62 0.69 047 10 25
‘5 PM,, Annual 0.003 0.004 0.003 0.2 4
3 24-Hour 0.068 0.079 0.059 0.3 8
i
! NO, Annual 0.003 0.005 0.003 0.1 2.5
M

? Concentrations are based on highest concentrations predicted using the CALPUFF model and
3 years of meteorclogical data, 2001 to 2003, developd by VISTAS.
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TABLE 6-10
MAXIMUM PREDICTED 24-HOUR AVERAGE 50, AND PM,; IMPACTS FOR COMPARISON TO THE AAQS-
SCREENING AND REFINED ANALYSES FOR FGPP
Concentration (pg/m"} * Receptor Location

Avcraging Time Modeled UTM East UTM North Time Period AAQS
and Rank Analysis Total Sources Background (m) (m) (YYMMDDHH) (pg:’m")
SO;- 24-Hour
Highest. second-highest Screening 18.1 14,3 24 486,173 2,970,973 1062724 260

18.6 15.1 24 484,500 2,970,000 2050724

169 13.3 24 484,750 2,977,250 3111724

40.0 16.5 24 486,400 2,972,900 4101024

366 13.0 24 483,900 2,976,500 5050524

Refined 40.0 16.5 24 486,400 2,972,900 4101024

PM - 24-Hour
Highest, second-highest Screening 42.7 4,73 18 486,080 2,973,514 1041524 150

41.7 173 38 486,080 2,973,514 2121324

437 5.75 38 486,080 2,973.514 3102324

43.2 5.18 38 486,080 2,973,514 4040424

439 5.87 38 486,113 2,973,543 5052424

Refined 439 5.87 38 486,113 2,973,543 5052424

Note: YYMMDDHH = Year, Month, Day, Hour Ending.

® Concentrations are based on highest concentrations predicted using AERMOD with five years of meteorological data from 2001 to 2005

of surface and upper air data from the National Weather Service stations at Ft. Myers and Tampa, respectively.
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TABLE 6-11 .

|
|
MIAXIMUM PREDICTED 24-HOUR AVERAGE S0, AND PM,; IMPACTS FOR COMPARISON TO THE PSD CLASS 1)
INCREMENTS SCREENING AND REFINED ANALYSES FOR FGPP

|

\

: Concentration (uglm“} : Receptor Location PSD Class 1l
Averaging Time Modeled UTM East  UTM North Time Period Increment
and Ra‘lnk Analysis Sources {m) {m) (YYMMDDHR)  {pg/m’)

!

50;- 24-Hour
Highesl,I second-highest Screening 5.8 483,834 2,971,590 1091624 91

l 6.1 484,500 2,970,000 2050724

‘ 5.9 486,170 2,970,678 3092124

i 6.8 484,848 2,975,198 4111224

6.1 480,683 2,972,956 5121724
Refined 6.8 484,848 2,975,198 4111224

|
PM;q- 24-Hour
Highesl,l’sccond-highest Screening 4.5 486,080 2,973,514 1041524 30

36 486,080 2,973,514 2121324
5.7 486,080 2,973,514 3102324
5.1 486,080 2,973,514 4040424
l 5.6 486,113 2,973,543 5052424
! Refined 5.7 486,080 2,973,514 3102324

l
Note: YLYMMDDHH = Year, Month, Day, Hour Ending.

3

" Concentrations are based on highest concentrations predicted using AERMOD with five years of meteorological data from 2001 to 2005
of surfac? and upper air data from the National Weather Service stations at Ft. Myers and Tampa, respectively.

|
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TABLE 6-12
MAXIMUM SO, CONCENTRATIONS PREDICTED

FOR COMPARISON TO THE PSD CLASS I INCREMENTS AT THE
PSD CLASS I AREA OF THE EVERGLADES NP

Maximum Predicted Concentration (ug]ms} : PSD Class 1
Averaging Increment
Pollntant Time 2001 2002 2003 (ug/m“)
Everglades NP
SO, 24-Hour 367 3.00 4.59 5
3-Hour 8.05 842 9.66 25

* Concentrations are based on highest concentrations predicted using the CALPUFF model and
three years of meteorological data, 2001 to 2003, developd by VISTAS.
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7.0 ADDITIONAL IMPACT ANALYSIS

This section presents the impacts that FGPP will have on vegetation, soils, visibility, and direct

growth, both in the vicinity of FGPP and at the PSD Class I areas of the Everglades NP and
i
Chassahowitzka NWA.

|
711 IMPACTS DUE TO ASSOCIATED DIRECT GROWTH

7.1.1 INTRODUCTION

Rule 62-212.400(3)(h)(5), F.A.C,, states that an application must include information relating to the
aij' quality impacts of, and the nature and extent of all general, residential, commercial, industrial,
arljd other growth that has occurred since August 7, 1977, in the area the facility or modification
would affect. This growth analysis considers air quality impacts due to emissions resulting from the
inhustﬁa], commercial, and residential growth associated with the construction and operation of FGPP.
Tl;lis information is consistent with the EPA Guidance related to this requirement in the Draft New

So"urce Review Workshop Manual (EPA, 1990).

The Site is located in Glades County, which is bounded by Okeechobee County to the north, Hendry
County to south, and Charlotte County to the west. The total area of Glades County is 986 square

miles; 774 square miles of land and 213 square miles of water.

FGPP is being constructed to meet current and projected electric demands. FPL has an obligation to
meet this increase in electric demand. Additional growth as a direct result of the additional electric
power provided by FGPP is not expected.

!
Construction of FGPP will occur over a 5-year period requiring an average of approximately

|
1,600 workers during that time. It is anticipated that many of these construction personnel will
|

commute to the Site.

FGPP will employ a total of about 180 operational workers at plant build-out. The operational
! . .

wort'kforce will also include annual contracted maintenance workers to be hired for periodic routine

services. The workforce needed to operate FGPP represents a small fraction of the population

already present in the immediate area. Therefore, while there would be a small increase in vehicular

traffic in the area, the effect on air quality levels would be minimal.
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There are also expected to be no air quality impacts due to associated commercial and industrial
growth given the location of FGPP. The existing commercial and industrial infrastructure should be
adequate to provide any support services that FGPP might require and would not increase with the
operation of FGPP. The addition of the two units will have little effect on the increase or growth in

the area.

The following discussion presents general trends in residential, commercial, industnial, and other
growth that has occurred since August 7, 1977, in Glades County. As such, the information
presented is available from a vanety of sources (i.e., Florida Statistical Abstract, FDEP, etc.) that

characterize Glades County as a whole.

7.1.2  RESIDENTIAL GROWTH
Population and Household Trends

As an indicator of residential growth, the trend mm the population and number of household units in
Glades County since 1977 are shown in Figure 7-1. The County experienced a 79-percent increase in
population for the years 1977 through 2004. During this period, there was an increase in population
of about 11,000. Similarly, the number of houseﬁolds in the County increased by about 3,900, or

105 percent, since 1977.

Growth Associated with the Operation of FGPP

Because there will be about 180 employees needed to operate the FGPP, residential growth due to

FGPP will be minimal.

7.1.3 COMMERCIAL GROWTH
Retail Trade and Wholesale Trade

As an indicator of commercial growth in Glades County, the trends in the number of commercial
facilities and employees involved in retail and wholesale trade are presented in Figure 7-2. The retail
trade sector comprises establishments engaged in retailing merchandise. The retailing process is the
final step in the distribution of merchandise. Retailers are, therefore, organized to sell merchandise
in small quantities to the general public. The wholesale trade sector comprises establishments
engaged in wholesaling merchandise. This sector includes merchant wholesalers who buy and own

the goods they sell; manufacturers’ sales branches, and offices that sell products manufactured
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domestically by their own company; and agents and brokers who collect a commission or fee for
firranging the sale of merchandise owned by others.

Since 1977, retail trade has decreased by 14 establishments and 90 employees, or 64 and 23 percent,
respectively. For the same period, wholesale trade has increased by about 4 establishments and

24 employees, or 133 and 243 percent, respectively.

Labor Force

'ﬁhe trend in the labor force in Glades County since 1977 is shown in Figure 7-3. The greatest
anmber of persons employed in Glades County has been in the cattle, fishing, sugar cane, produce,
and citrus industries. Between 1977 and 2004, approximately 2,800 persons were added to the

available work force, for an increase of 167 percent.

Tourism
|

Another indicator of commercial growth in Glades County is the tourism industry. As an indicator of
3

tourism growth in the county, the trend in the number of hotels and motels and the number of units at

the hotels and motels are presented in Figure 7-4.

This industry comprises establishments primarily engaged in marketing and promoting communities
and facilities to businesses and leisure travelers through a range of activities, such as assisting
oréanizations in locating meeting and convention sites; providing travel information on area
atl;'actions, lodging accommodations, restaurants; providing maps; and organizing group tours of

local historical, recreational, and cultural attractions.

Between 1978 and 2004, there were slight increases of 11 and 57 percent in the number of hotels and

motels as well as in the number of units at those facilities, respectively.

Trinsportation
As an indicator of transportation growth, the trend in the number of vehicle miles traveled (VMT) by

motor vehicles on major roadways in Glades County is presented in Figure 7-5.

The County’s main artery is U.S. Highway 27.

0637567/4.2 SCA/App 10.1 5/PSD Repon Golder Associates




December 16, 2006 7-4 063-7567

Between 1977 and 2001, there was an increase of more than 200,000 VMT, or 538 percent, on major

roadways in the County.

Growth Associated with the Operation of FGPP

The existing commercial and transportation infrastructure should be adequate to provide any support
services that might be required during operation of FGPP. The workforce needed to operate FGPP

represents a small fraction of the labor force present in the immediate and surrounding areas.

7.1.4 INDUSTRIAL GROWTH
Manufacturing and Agricultural Industries

As an indicator of industrial growth, the trend in the number of employees in the manufacturing
industry in Glades County since 1977 is shown in Figure 7-6. As shown, the manufacturing industry

experienced an increase of 200 percent from 1977 through 2004.

As another indicator of industrial growth, the trend in the number of employees in the agricultural
industry in Glades County since 1977 is also shown in Figure 7-6. As shown, the agricultural

industry experienced a decrease in employment of 67 percent from 1977 through 2004.

Utilities
There are no existing power plants in Glades County. Glades Electric Cooperative distributes
electricity to some areas within Glades County. The electric generation facilities that divide the

electricity are located outside Glades County (e.g., Seminole Electric Coal Plant in Putnam County).

Growth Associated with the Operation of FGPP

Since the PSD baseline date of August 7, 1977, there have been only a few major facilities buiit
within a 35-km radius of the Site. The nearest major sources are the Southern Gardens Citrus
Processing Corporation’s facility and the U.S. Sugar Corporation’s Clewiston mill. There are a
limited number of facilities located throughout the 50-km radius area surrounding FGPP. Based on
the locations of nearby air emission sources, there has not been a concentration of industrial and

commercial growth in the vicinity of FGPP.
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7.1.5 AIR QUALITY DISCUSSION

Air Emissions of Nearby Sources

Based on actual emissions reported for 2001 (latest year of available data) by EPA on its AIRSdata
website, total emissions from stationary and area sources in the County are as follows:

e SOy 130 TPY

S e PMy: 3,249 TPY
e NO. 1,035 TPY
e CO: 22,405 TPY
.  VOC: 3,653 TPY

Air Emissions from Mobile Sources

Tilc trends in the air emissions of CO, VOC, and NO, from mobile sources in Glades County are
presented in Figure 7-7. Between 1977 and 2005, there were significant decreases in these
er!nissions. The decrease in CO, VOC, NO, emissions were about 34, 3, and 1 tons per day (TPD),

respectively, which represent decreases from 1977 emissions of 75, 78, and 43 percent, respectively.

Air Monitoring Data

Siﬁcc 1977, Glades County has been classified as attainment or maintenance for all criteria
pollutants. Although air quality monitoring data have not been collected in Glades County, air
quality monitoring data collected at monitoring stations nearest to FGPP were used to assess air
quélity trends since 1977. Air quality monitoring data were based on the following monitoring
stations:
‘. SO; concentrations - Riviera Beach, Palm Beach County; Sarasota; Sarasota County;
. PM,y concentrations - Belle Glade, Palm Beach County; Clewiston, Hendry County;
] NO, concentrations - West Palm Beach and Palm Beach, Palm Beach County; -
.. CO concentrations - West Palm Beach and Palm Beach, Palm Beach County; and

. O; concentrations - Royal Palm Beach, Palm Beach County.

Data collected from these stations are considered to be generally representative of air quality in
Glades County. Because these monitoring stations are generally located in more industrialized areas
than FGPP, the reported concentrations are likely to be somewhat higher than that experienced at the

Site,
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These data indicate that the maximum air quality concentrations currently measured in the region
comply with and are well below the applicable AAQS. These monitoring stations are locaied in
areas where the highest concentrations of a measured pollutant arc expected due to the combined
effect of emissions from stationary and mobile sources, as well as the effects of meteorology.
Therefore, the ambient concentrations in areas not momitored should have pollutant concentrations

less than the monitored concentrations from these sites.
In addition, since 1988, PM in the form of PM; has been collected at the air momitoring stations due
to the promulgation of the PM;; AAQS. Prior to 1989, the AAQS for PM was n the form of TSP

concentrations, and this form was measured at the stations.

S0, Concentrations

The trends in the annual, 24-hour, and 3-hour average SO, concentrations measured at the closest
monitoring station near FGPP since 1977 are presented in Figures 7-8 through 7-10, respectively.
These data are for a source-oriented site in Palm Beach County and conservative for FGPP. S0,
concentrations have been measured at three stations for various time periods throughout these years.

As shown in these figures, concentrations have been and continue to be well below the AAQQS.

PM, /TSP Concentrations

The trends in the annual and 24-hour average PM,, and TSP concentrations since 1977 for
menitoring sites in Hendry and Palm Beach Counties are presented in Figures 7-11 and 7-12,
respectively. TSP concentrations are presenied through 1988 since the AAQS was based on TSP
concentrations through that year. In 1988, the TSP AAQS was revoked and the PM standard was
revised to PM,,.

As shown in these figures, measured TSP concentrations were generally below the TSP AAQS.
Since 1988, when PM,, concentrations have been measured, the PM,q concentrations have been andl

continue to be below the AAQS.

NO, Concentrations

The trends in the annual average NO, concentrations measured at the nearest monitors 1o FGPP are
presented in Figure 7-13.  As shown in this figure, measured NO, concentrations at the nearest

monitors have been well below the AAQS.
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CO Concentrations

The trends in the 1- and 8-hour average CO concentrations since 1977 are presented in Figures 7-14
and 7-15, respectively. As shown in these figures, measured CO concentrations at the nearest

rrilonitors have been well below the AAQS.

Ozone Concentrations

' . : N
'11118 trends in the !-hour average O; concentrations since 1977 are presented in Figure 7-16. The

8i—hour average Oy concentrations are presented in Figure 7-17. As shown in these figures, the

nlteasured O, concentrations have been well below the AAQS.

|
Air Quality Associated with the Operation of FGPP

The air quality data measured in the region of FGPP indicate that the maximum air quality
concentrations are well below and comply with the AAQS. Also, based on the trends of these
maximum concentrations, the air quality has generally improved in the region since the baseline date
Ofi August 7, 1977. Because the maximum concentrations for FGPP are predicted to be low and, for
cehain poliutants, below the significant impact levels, the air quality concentrations in the region are

ex“pected to remain below and comply with the AAQS when FGPP becomes operational.

|
7.2{ IMPACTS ON SOILS, VEGETATION, WILDLIFE, AND VISIBILITY IN FGPP
VICINITY

The foundation for protecting the air quality including impacts to soils, vegetation and wildlife is the
Ambient Air Quality Standards (AAQS) established under the federal Clean Air Act (CAA). The
CAA clearly establishes the requirements of the AAQS as stated by EPA (2005): “The Clean Air Act,
which was last amended in 1990, requires EPA to set National Ambient Air Quality Standards
(NQAQS) Jor wide-spread pollutants from numerous and diverse sources considered harmful to
pufi)ﬁc health and the environment. The Clean Air Act established two types of national air quality
standards. Primary standards set limits to protect public health, including the health of "sensitive"”
po,t‘;u]ations such as asthmatics, children, and the elderly. Secondary standards set limits to protect
pul::ﬁh'c welfare, including protection against visibility impairment, damage to animals, crops,
vegetation, and buildings. The Clean Air Act requires periodic review of the science upon which the
standards are based and the standards themselves.” hitp://www.epa.gov/ttn/naags/  Florida has
adolptcd both the Primary and Secondary NAAQS. For sulfur dioxide, the Florida AAQS are more
stﬁﬁgcnt than the federal standards. In addition, Florida has adopted the PSD increments, which are

much more stringent than the AAQS.
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7.2.}  IMPACTS ON VEGETATION AND SOILS ‘

Vegetative communities within FGPP vicinity have been significantly altered due to agricultural
activities. The Site is dominated by sugar cane fields, with adjacent areas of improved pasture, live
oak/cabbage palm hammock, and freshwater wetlands. Surrounding areas include additional sugar
cane fields, improved pastures utilized for cattle grazing, a dairy operation, and areas of unimproved
pasture, marshes, and forested wetlands associated with the Nicodemus Slough and Fisheating Creek.
According to the Soil Survey of Glades County, Florida (USDA 2000), dominant soils on the Site
include six series: Oldsmar sand, Immokalee sand, Boca fine sand, Pineda fine sand, Malabar fine
sand, and Malabar fine sand, high. These soils are classified as Spodosols (Immokalee and Oldsmar
series) and Alfisols (Boca, Pineda, and Malabar series). The Spodosol series are further classified
within the Haplaquod great group, which has an average buffering capacity of 78,000 eg/ha (Florida
Electric Power Coordinating Group, Inc.; 1986), while the Alfisol series are further classified within
the Glossaqualf and Ochraqualf great groups, with average buffering capacities of 323,000 and
193,000 eg/ha, respectively. The extremely low emissions and inherent buffering capacity of these

soils precludes any significant adverse impacts resulting from operation of FGPP.

Similarly, the vegetative communities surrounding the facility will not be adversely affected as a
result of FGPP’s emissions. Emissions will be maintained well below the AAQS, which are
designed to protect human health, vegetation, and wildlife. The extremely low emissions will not
produce any significant adverse impacts to the vegetation of the Nicodemus Slough or Fisheating

Creek areas.

FGPP’s impacts on the local air quality, together with the background sources, are predicted to be
well below the AAQS. In addition, FGPP’s VOC emissions represent an insignificant increase in
regional VOC emissions. Since the AAQS are also designed to protect the public welfare, including
etfects on soils and vegetation, no detrimental effects on soils or vegetation should occeur in this area

due to FGGP’'s operation.

7.22 IMPACTS ON WILDLIFE

Although air pollution impacts to wildlife have been reported in the literature, many of the incidents
involved acute exposures to pollutants, usually caused by unusual or highly concentrated releases or
unique weather conditions. Generally, there are three ways pollutants may affect wildlife: through

inhalation, through exposure with skin, and through ingestion (Newman, 1980). Ingestion is the most
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common means and can occur through eating or drinking of high concentrations of poliutants.
Bioaccumulation is the process of animals collecting and accumulating pollutant levels in their
bodies over time. Other animals that prey on these animals would then be ingesting concentrated

ﬁollutants levels.

It is unlikely that FGPP’s emissions will cause injury or death to wildlife based on a review of the
available literature on air pollutant effects on wildlife. FGPP’s impacts are predicted to be very low
and dispersed over a large area. Coupled with the mobility of wildlife, the potential for exposure of
\ﬂ(ildlife to FGPP’'s impacts under weather conditions that lead to high concentrations is extremely

uhlikely.

7.2.3 IMPACTS ON VISIBILITY

Nlo visibility impairment in FGPP’s vicinity is expected due to the types and quantities of emissions
px’l'oposed for FGPP. The combination of the fabric filter, wet FGD and WESP will reduce the
opacity of the stacks. The primary visible plume that can be observed under normal operation will be
a water vapor plume starting at the stack and dissipating downwind. The concentration level of
péllutants will be at levels that extended visual plumes will not occur. For example, SAM will be
cc;_ntrolled to a concentration of about 1 ppm in the exhaust gases. Visual SAM plumes typically
only occur if the SAM concentrations exceed 5 to 10 ppm. Similarly, the PM levels will be at low

concentrations due to the removal of PM in the fabric filter, wet FGD and WESP.

7.3 IMPACTS TO PSD CLASS I AREAS
7.3.1 IDENTIFICATION OF AQRVS AND METHODOLOGY
An AQRV analysis was conducted to assess the potential risk to AQRVs at the Everglades NP

and Chassahowitzka NWA due to the emissions from FGPP. The Everglades NP is the closest
Class I area to the Site, and is located 113 km south of the Site. The Chassahowitzka NWA is
located about 240 km from the Site.

The U.S. Department of the Interior in 1978 administratively defined AQRVs to be:
All those values possessed by an area except those that are not affected by changes
in air quality and include all those assets of an area whose vitality, significance, or

integrity is dependent in some way upon the air environment. These values include
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visibility and those scenic, cultural, biological, and recreational resources of an

area that are affected by air quality.

Important attributes of an area are those values or assets that make an area
significant as a national monument, preserve, or primitive area. They are the assets
that are 1o be preserved if the area is to achieve the purposes for which it was set

aside (Federal Register 1978).

The AQRVs include visibility, freshwater and coastal wetlands, dominant plant communities, unique
and rare plant communities, soils and associated periphyton, and the wildlife dependent on these
communities for habitat. Rare, endemic, threatened, and endangered species of the Everglades NP

and bioindicators of air pollution {e.g., lichens) are also evaluated.

The maximum predicted atmospheric concentrations due to the increase in emissions resulting from
FGPP at the Everglades NP and Chassahowitzka NWA are presented in Tables 7-1 and 7-2,

respectively. As shown, the predicted increases in impacts are very low for all pollutants considered.

7.3.2 IMPACTS TO SOILS

For soils, the potential and hypothesized effects of atmospheric deposition include:

. Increased soil acidification,

. Alteranion in cation exchange,
. Loss of base cations, and

. Mobilization of trace metals.

The potentia] sensitivity of specific soils to atmospheric inputs is related to two factors. First, the
physical ability of a soil to conduct water vertically through the soil profile is important in
influencing the interaction with deposition. Second, the ability of the soil to resist chemical changes,

as measured in terms of pH and soil cation exchange capacity (CEC), is important in determining

how a soil responds to atmospheric inputs.
Dominant soil series in the Everglades NP include the Lauderhill-Dania-Pahokee and Perrine-

Biscayne-Pennusco associations of freshwaler and sawgrass marshes, as well as the Matecumbe

series found undemeath hardwood hammocks. The Lauderhill-Dania-Pahokee series are poorly
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drained organic soils underlain by limestone found in areas of sawgrass, freshwater marshes, and
ﬁonds. The Perrine-Biscayne-Pennusco series are poorly drained soils consisting of marl, a
llimestonc-rich clayey substrate. The Matccumbe series soils are moderately well drained, rapidly
éermeablc, organic soils underlain by oolitic limestone bedrock, found under small tropical
ﬁardwood hammocks on the Miami Ridge and in the Everglades NP. These soils are generally
cilassiﬁed as histosols (peat soils), which have a large organic matter content and have extremely high
buffering capacities (average of 765,000 eq/ha) based on their CEC, base saturation, and bulk
density. Therefore, they would be relatively insensitive to atmospheric inputs. The direct connection
of these soils with subsurface limestone tends to neutralize any acidic inputs. Moreover, the
groundwater table is highly buffered due to the interaction with subsurface limestone formations,
which results in high alkalinity (as CaCQO;). According to the National Park Service, there is no

ir:ldication that soils in the Everglades NP are sensitive to deposition of air pollutants (NPS, 2006).

The Chassahowitzka NWA contains over 31,000 acres of saltwater bays, estuaries and brackish
marshes. According to the U.S. Department of Agriculture (USDA) Soil Surveys of Citrus and
Hernando Counties, nine soil complexes are found in the Chassahowitzka NWA, These include
Aripeka fine sand, Aripeka-Okeelanta-Lauderhill, Hallendale-Rock outcrop, Homosassa mucky fine
sandy loam, Lacooche, Okeelanta mucks, Okeelanta-Lauderdale-Terra Ceia mucks, Rock outcrop-
Homosassa-Lacoochee, and Weekiwachee-Durbin mucks (Porter, 1996). The majority of the soil
complexes found in the Chassahowitzka NWA are inundated by tidal waters, contain a relatively
high organic matter content, and have high buffering capacities based on their CEC, base saturation,
arid bulk density. The regular flooding of these soils by the Gulf of Mexico regulates the pH and any
chtange in acidity in the soil would be buffered by this activity. Therefore, they would be relatively
insensitive to atmospheric inputs. However, Terra Ceia, Okeelanta, and Lauderdale freshwater
mucks are present along the eastern border of the Chassahowitzka NWA, and may be more sensitive
to:atmospheric sulfur deposition (Porter, 1996). Although not tidally influenced, these freshwater
I‘nlileS are highly organic and, therefore, have a relatively high intrinsic buffering capacity. The
reliatively low sensitivity of the soils to atmospheric inputs coupled with the extremely low ground-
lev:el pollutant concentrations resulting from FGPP at the Chassahowitzka NWA precludes any

significant impact on soils.
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The relatively low sensitivity of the soils to acid inputs coupled with the extremely low ground-level
concentrations of contaminants estimated from FGPP emussions at the Class [ areas precludes any

significant impact on soils.

733 IMPACTS TO VEGETATION

At the PSD Class I areas, the maximum concentrations from FGPP are predicted to be low, well
below the National and Florida AAQS, and are not expected to result in any adverse impacts to soils
or vegetation. To ensure avoidance of adversc impacts, maximum modeled emissions from FGPP
were compared 1o pollutant concentrations that have demonstrated deleterious effects to sensitive

species of vegetation.

In general, the effects of air pollutants on vegetation occur primarily from SO;, NO,, O;, and PM.
Effects from other air contaminants, such as fluoride, chlorine, hydrogen chloride, ethylene,
ammonia, hydrogen sulfide, CO, and pesticides, have also been reported in the literature. The effects
of air pollutants are dependent both on the concentration of the contaminant and the duration of the
exposure. The term "injury,” as opposed to damage, is commonly used to describe all plant
responses to air contaminants and will be used in the context of this analysis. Air contaminants are
thought to interact primarily with plant foliage, which is considered to be the major pathway of
exposure. For purposes of this analysis, it was assumed that 100 percent of each air contaminant of

concern is accessible to the plants.

Injury to vegetation from exposure to various levels or air coﬁtaminanls can be termed acute,
physiological, or chronic. Acute injury occurs as a result of a short-lerm exposure to a high
contaminant concentration and is typically manifested by visible injury symptoms ranging from
chlorosis (discoloration) to necrosis (dead areas). Physiological or latent injury occurs as the result
of a long-term exposure to contaminant concentrations below that which results in acute injury
symptoms. Chronic injury results from repeated exposure to low concentrations over extended
periods of time, often without any visible symptoms, but with some effect on the overall growth and
productivity of the plant. In this assessment, 100 percent of the particular air pollutant in the ambient

atr was assumed to interact with the vegetation, which is a very conservative approach.

The concentrations of the pollutants, duration of exposure, and frequency of exposures influence the

response of vegetation to atmospheric poliutants. The pattern of pollutant exposure expected from
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the facility is that of a few episodes of relatively high ground-level concentrations, which occur
during certain meteorological conditions interspersed with long penods of extremely low ground-
level concentrations. If there are any cffects of stack cmissions on plants, they will be from the
shon-term, higher doses. A dose is the product of the concentration of the pollutant and duration of

the exposure.

1

Sulfur Dioxide

Sulfur is an essential plant nutrient usually taken up as sulfate ions by the roots from the soil
solution. When sulfur dioxide in the atmosphere enters the foliage through pores in the leaves, it
relacts with water in the leaf interior to form sulfite ions. Sulfite ions are highly toxic. They interact
with enzymes, compete with normal metabolites, and interfere with a variety of cellular functions
(Horsman and Wellbum, 1976). However, within the leaf, sulfite is oxidized to sulfate ions, which
can then be used by the plant as a nutrient. Smail amounts of sulfite may be oxidized before they

prove harmful.

Observed SO, effect levels for several plant species and plant sensitivity groupings are presented in
Tébles 7-3 and 7-4, respectively. SO, gas at elevated lévels has long been known to cause injury to
plants. Acute SO, injury usually develops within a few hours or days of exposure, and symptoms
infl;lude marginal, flecked, and/or intercoastal necrotic areas that appear water-soaked and dullish
gréen initially. This injury generally occurs to younger leaves. Chronic injury usually is evident by
si§11s of chlorosis, bronzing, premature senescence, reduced growth, and possible tissue necrosis
(El‘?A, 1982). Background levels of SO, range from 2.5 to 25 pg/m’.
'.

Many studies have been conducted to determine the effects of high-concentration, short-term SO,
exf;osure on natural community vegetation. Sensitive plants include ragweed, legumes, blackberry,
soﬁthem pine, and red and black oak. These species are injured by exposure to 3-hour average SO,
coﬂcentralions of 790 to 1,570 pg/m’. Intermediate plants include locust and sweetgum.  These
species are injured by exposure to 3-hour average SO, concentrations of 1,570 to 2,100 pg/m’.
Res%islant species (injured at concentrations above 2,100 pug/m’® for 3 hours) include white oak and
dogwood (EPA, 1982).

A s;tudy of native Floridian species (Woltz and Howe, 1981) demonstrated that cypress (Taxodium
sp.)’, slash pine (Pinus elliottii), live oak (Quercus virginiana), and mangrove (Avicennia sp.,
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Laguncularia sp., and Rhizophora sp.) exposed to 1,300 ng/m’ SO, for 8 hours were not visibly
damaged. This finding supports the levels cited by other researchers on the effects of SO, on
vegetation. A corroborative study (McLaughlin and Lee, 1974) demonstrated that approximately
20 percent of a cross-section of plants ranging from sensitive (o tolerant was visibly injured at 3-hour
average SO, concentrations of 920 pg/m’. Jack pine seedlings exposed to SO; concentrations of 470
to 520 ug/m’ for 24 hours demonstrated inhibition of foliar lipid synthesis; however, this inhibition
was reversible (Malhotra and Kahn, 1978). Black oak exposed to 1,310 pg/m’ SO, for 24 hours a

day for 1 week demonstrated a 48 percent reduction in photosynthesis (Carlson, 1979).

Species of lichens, which are symbiotic organisms comprised of green or blue-green aigae and fungi,
have been used worldwide as air pollution monitors because relatively low levels of sulfur, nitrogen,
and fluorine-containing pollutants adversely affect many species, altering lichen community
composition, growth rates, reproduction, physiology, and morphological appearance (Blett et al.,
2003). SO, is considered to be the primary factor causing the death of lichens in most urban and
industrial areas. The first indications of damage from SO, inciude the inhibition of nitrogen fixation,
increased electrolyte leakage, and decreased photosynthesis and respiration followed by discoloration
and death of the algal component of the lichen (Fields 1988). Sensitive species are damaged or killed
by annual average levels of sulfur dioxide concentrations ranging from 8 to 30 pg/m’, and very few
lichens can tolerate levels exceeding 125 pg/m’ (Johnson, 1979; DeWit, 1976; Hawsworth and Rose,
1970; LeBlanc et al., 1972).

The maximum 3-, 8-, and 24-hour average SO, concentrations for FGPP are predicted to be 1.6, (.8,
and 0.4 pg/m’, respectively, at the Everglades NP Class I area. The maximum SO; concentrations for
FGPP predicted at the Chassahowitzka NWA are approximately 50 percent or lower than those
predicted at the Everglades NP. These values are less than 1 percent of the concentrations that
caused acute effects in sensitive species of vegetation (i.c., 790 pg/m’). The maximum annual
average SO; concentrations for FGPP predicted within the Everglades NP and Chassahowitzka NWA
are 0.015 and 0.010 pg/m’, respectively. These values are less than 0.2 percent of those that caused
chronic effects to the most sensitive species of lichens. The modeled annual incremental increase in

SO:; adds only slightly to background levels of this gas and poses no threat to area vegetation.
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Nitrogen Dioxide

NO; can injure plant tissue with symptoms usually appearing as irregular white to brown collapsed

lesions between the leaf veins and near the margins. Conversely, non-injurious levels of NO; can be
b

absorbed by plants, enzymatically transformed into ammonia, and incorporated into plant
i

constituents such as amino acids (Matsumaru et ai., 1979).

Plant damage can occur through either acute (short-term, high concentration) or chronic (long-term,
relatively low concentration) exposure. For plants that have been detenmined to be more sensitive to
NO; exposure than others, acute (1, 4, 8 hours) exposure caused 5 percent predicted foliar injury at
cclmcentrations ranging from 3,800 to 15,000 ug/m’ (Heck and Tingey, 1979). Chronic exposure of
selected plants {some considered NO,-sensitive) to NO; concentrations of 2,000 to 4,000 pg/m’ for
2;3 to 1,900 hours caused reductions in yield of up to 37 percent and some chlorosis (Zahn, 1975).
Short term exposure to NO; at concentrations of 564 pg/m’ caused adverse effects in lichen species
(Holopainen and Karenlampi 1984), while for vascular plants that have been determined to be more
sensitive to NO, exposure than others, acute (1, 4, 8 hours) exposure caused 5 percent predicted

foliar injury at concentrations ranging from 3,800 to 15,000 pg/m’ (Heck and Tingey, 1979).

THIe maximum 1-, 3-, and 8-hour average NO, concentrations due to FGPP are predicted to be 2.50,
1.72, and 0.91 ng/m’, respectively, at the Everglades NP Class I area. Similarly to the SO, impacts,
thcl maximum NO, concentrations for FGPP predicted at the Chassahowitzka NWA are less than
tholse predicted at the Everglades NP. These maximum concentrations are over three orders of
magnitude lower than the levels that could potentially injure 5 percent of vascular plant foliage (i.e.,
3,800 to 15,000 pg/m’), and less than 0.5 percent of the concentration that caused acute adverse
effects in sensitive lichen species. For a chronic exposure, the maximum annual NO, concentration
due to FGPP is predicted to be 0.0075 pug/m’ at the Everglades NP, which is over six orders of
magnitude lower than the level that caused minimal yield loss and chlorosis in plant tissue (i.e.,
2,0@0 ug/m’).

Alll:lough it has been shown that simultaneous exposure to SO, and NO, results in synergistic plant
injulry (Ashenden and Williams, 1980), the magnitude of this response is generally only 3 to 4 times
greater than either gas alone and usually occurs at unnaturally high levels of each gas. Therefore, the

concentrations within the Everglades NP and Chassahowitzka NWA are still far below the levels that

potentially cause plant injury for either acute or chronic exposure.

0637567/4.2 SCA/App 10.1.5/PSD Report Golder Associates




December 16, 2006 7-16 063-7567

Particulate Matter

Although information pertaining to the effects of PM on plants is scarce, baseline concentrations are
available (Mandoli and Dubey, 1988). Ten species of native Indian plants were exposed to levels of
PM that ranged from 210 1o 366 pg/m’ for an 8-hour averaging period. Damage in the form of a

higher leaf area/dry weight ratio was observed at varying degrees for most plants tested.

Concentrations of PM lower than 163 pg/m’ did not appear to be injurious to the tested plants.

The maximum 8-hour PM concentration due to FGPP at the Everglades NP is predicted to be
0.35 ug/m’. This concentration is less than 0.2 percent of the values that affected plant foliage (i.e.,
210 pg/m’). The maximum concentration predicted at the Chassahowitzka NWA (0.17 pg/m’) is less
than 0.1 percent of the values that affected plant foliage. As a result, no significant effects to

vegetative AQRVs are expected from FGPP’s emissions of particulate matter.

Carbon Monoxide

As with PM, information pertaining to the effects of CO on plants is scarce. The main effect of high
concentrations of CO is the inhibition of cytochrome ¢ oxidase, the terminal oxidase in the
mitochondnial eléctron transfer chain. Inhibition of cytochrome ¢ oxidase depletes the supply of
adenosine triphosphate (ATP), the principal donor of free energy required for cell functions.
However, this inhibition only occurs at extremely high concentrations of CO. Pollok et al. (1989)
reported that exposure to CO:0, ratio of 25 (equivalent 10 an ambient CO concentration of
6.85 x 10° g/m”) resulted in stomatal closure in the leaves of the sunflower (Helianthus annuus).
Naik et al. (1992) reported cytochrome ¢ oxidase inhibition in corn, sorghum, millet, and Guinea
grass at CO:0, ratios of 2.5 (equivalent to an ambient CO concentration of 6.85 x 10° pg/m®). These

plants were considered the species most sensitive to CO-induced inhibition of cytochrome ¢ oxidase.

The maximum 1-hour average concentration due to FGPP is 11.3 pg/m’ in the Everglades NP Class 1
area, which is less than 0.002 percent of the minimum value that caused inhibition in laboratory
studies (i.e., 6.85 x 10° wg/m’). The amount of damage sustained at this level, if any, for 1 hour
would have negligible effects over an entire growing season. The maximum predicted annual
concentration of 0.10 pug/m’ reflects a more realistic, yet conservative, CO level for the Class | area.
This maximum concentration is predicted to be less than 0.0001 percent, less than the value that

caused cytochrome ¢ oxidase inhibition.
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|
|
Sulfuric Acid Mist
1

J}cidic precipitation or acid rain is coupled to SO, emissions mainly formed during the burning of
fossil fuels. This pollutant is oxidized in the atmosphere and dissolves in rain forming SAM, which
f!lalls as acidic precipitation (Ravera, 1989). Although concentration data are not available, SAM has
b;een reported to yield necrotic spotting on the upper surfaces of leaves (Middleton et al., 1950).

|
b

No significant adverse effects on vegetation are expected from FGPP’s emissions because SO,
concentrations, which lead directly to the formation of SAM concentrations, are predicied to be well
bielow levels that have been documented as negatively affecting vegetation. Acidic deposition is an
eél:osystem-level problem that affects vegetation because of some alterations of soil conditions such
a:':: increased leaching of essential base cations or elevated concentrations of aluminum in the soil

water (Goldstein et al., 1985).

Hydrogen Fluoride

Exposure of sensitive plant species to 0.5 ug/m’ of fluorides for 30 days has resulted in significant
foliiar necrosis (EPA, 1990). The maximum annual average concentrations of hydrogen fluoride in
lhEe PSD Class I areas resulting from FGPP are 0.00014 pg/m3 and 0.00013 pg/m’ for the Everglades
N]I) and Chassahowitzka NWA, respectively, which are less than 0.03 percent of the concentration
th?t caused foliar necrosis in sensitive species of vegetation. Due to the extremely low hydrogen

fluoride emission rates, FGPP will not result in adverse impacts to vegetation in the vicinity of FGPP

orwithin the PSD Class [ areas.

V(;)C Emissions and Impacts to Ozone

V(?C and NOy emissions are precursors to the formation of O;. Ozone, although not directly emitted
as Ija result of FGPP, is formed when nitrogen oxides and volatile organics react in the atmosphere in
the presence of sunlight. Natural (i.e., without man-made sources) ambient concentrations of O; are
nognally in the range of 20 to 39 pg/m’ (0.01 to 0.02 ppm) (Heath, 1975). O, can cause various
darinagc 1o broad-leaved plants including: tissue collapse, interveinal necrosis and markings on the
up;%er surface leaves know as stippling (pigmented yellow, light tan, red brown, dark brown, red, or
pur:ple), flecking (silver or bleached straw white), mottling, chlorosis or bronzing, and bleaching. O,
can‘. also stunt plant growth and bud formation. On certain plants such as citrus, grape, and tobacco,

o .
it ts common for leaves to wither and drop early.
|

|
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The nearest monitor to FGPP that measures O; concentrations is located in Highland County (see
Table 5-1). This station measures concentrations according to EPA procedures. Based on the O,
monitoring concentrations measurcd over the last scveral years, the region is in attainment of the

existing 1-hour O; AAQS as well as the new 8-hour O; AAQS.

Ozone has been continuously monitored at Everglades NP since 1986 (Site #120250030). The data
indicate no exceedances of the 1-hour human health-based primary National Ambient Air Quality
Standard, or any calculated exceedances of the new 8-hour primary NAAQS. Ozone sensitive
vegetation is present within the Everglades NP and Chassahowitzka NWA, including elderberry
(Sambucus  canadensis), smooth cordgrass (Spartina alterniflora), and Virginia creeper

(Parthenocissus quinguefolia) (NPS, 2003}

Elderberry is considered a bioindicator for describing ozone impact thresholds. However, the low
levels of ozone exposure at the Class 1 Areas make the risk of foliar ozone imjury to plants low (NFPS,
2004). Exposure indices, including the Sum06 and WI126 indices, utilize maximum hourly
concentrations to identify risk assessment thresholds. In the case of the Everglades NP, exposures
above 80 ppb were uncommeoen, and concentrations never reached 100 ppb, which are the levels of
exposure that are associated with the production of foliar injury (NPS, 2004). FGPP’s influence on
O; concentrations 1s negligible and will not result in any foliar damage resulting from increases in O,

concentrations.

Total VOC emussions in the region (1.e., Glades, Hendry, Martin, and Palm Beach Counties) are
approximately 89,100 TPY for stationary and mobile sources (based on AIRSdata website by EPA
for 2001, the latest year of available data). The maximum VOC emissions increase due to FGPP is
260 TPY, which represents less than a 0.3-percent increase in regional VOC emissions. Therefore,

the effects of O, as a result of VOC emissions from FGPP, are expected to be insignificant.

Summary

In summary, the phytotoxic effects on the Everglades NP and Chassahowitzka NWA from FGPP’s
emissions are expected 1o be minimal. It is important to note that the substances were evaluated with
the assumption that 100 percent was available for plant uptake. This is rarely the case, is ever, in a

natural ecosystem.
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73.4 IMPACTS TO WILDLIFE

A wide range of physiological and ecological effects to fauna has been reported for gaseous and
particulate poliutants (Newman, 1981; Newman and Schreiber, 1988). The most severe of these
effects have been observed at concentrations above the secondary AAQS. Physiological and
behavioral effects have been observed in experimental animals at or below these standards. No

i . .
observable effects 1o fauna are expected at concentrations below the values reported in Table 7-5.

!
[

The major air quality risk to wildlife in the United States is from continuous exposure to pollutants
above the National AAQS. This occurs in non-attainment areas, e.g., Los Angeles Basin. Risks to
wildlife also may occur for wildlife living in the vicinity of an emission source that experiences
frequent upsets or episodic conditions resulting from malfunctioning equipment, unique
m'[eleorological conditions, or startup operations {(Newman and Schreiber, 1988). Under these
cc}mditions, chronic effects {c.g., particulate contamination) and acute effects {e.g., injury to health)
halve been observed (Newman, 1981).
|

Fc‘l)r impacts on wildlife, the lowest threshold values of SO;, NO,, and particulates that are reported to
ca:‘use physiological changes are shown in Table 7-5. These values are up to orders of magnitude

larger than maximum predicted concentrations for the Class I area.

Slgdies have demonstrated damage to the tracheal epithelium of bird species (Llacuna er. al., 1993).
Tﬂese adverse effects occurred at very high concentrations of SO; (maximum of 2,500 ug/m’) and
N(!)x (maximum of 1,221 pg/m®), several orders of magnitude greater when compared to the potential
imbacts from FGPP. Impacts to avian species are typically related to reduction of food availability
rcsliu]ting from impacts to vegetation and herbivorous insects. FGPP’s pollution control systems will
result in extremely low emissions, far below the AAQS, and no significant adverse impacts to
vegetation or the insects which feed upon vegetation in the vicinity of FGPP will occur. Therefore,

no adverse air quality impacts to avian species resulting from reduced insect populations or

| . .
vegetative production are anticipated.
I

b

No effects on wildlife AQRVs from SO,, NO,, and particulates are expected. These results are
|

considered indications of the risk of other air pollutant emissions predicted from the FGPP, which is

also considered to be negligible.
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7.4 IMPACTS ON VISIBILITY AND FROM DEPOSITION

7.4.1 VISIBILITY
Visibility is an AQRV for the Everglades NP and Chassahowitzka NWA. Because both Class I areas

are located more than 100 km from the Site, the change in visibility for FGPP was analyzed using the

CALPUFF modeling system identified in Section 6.0.

Background
Based on the FLAG document, current regional haze guidelines characterize a change in visibility by

the change in the light-extinction coefficient (be.). The b, is the attenuation of light per unit
distance due to the scattering and absorption by gases and particles in the atmosphere. A change in
the extinction coefficient produces a perceived visual change. An index that simply quantifies the

percent change in visibility due to the operation of a source is calculated as:
A% = (bexls / bcxlb) x 100

where: b, is the extinction coefficient calculated for the source, and

beun 18 the background extinction coefficient.

The purpose of the visibility analysis is to calculate the extinction at each receptor for each day of the

year due to FGPP.

Processing of visibility impairment for FGPP was performed with the CALPUFF model, the
CALPUFF post-processing program CALPOST, and the recently developed CALPOST-IMPROVE
Processor. The analysis was conducted in accordance with the most recent guidance from the FLAG
report {December 2000) and the Interagency Monitoring of Protected Visual Environments
(IMPROVE) Steering Commuittee’s latest recommendations. The CALPUFF postprocessor model
CALPOST is used to calculate the combined visibility effects from the differént pollutants that are
emitted from FGPP. Daily background extinction coefficients are calculated on an hour-by-hour
basis using relative humidity data from CALMET and hygroscopic and non-hygroscopic extinction
components specified in the FLAG document. For the Class I area evaluated, the hygroscopic and
non-hygroscopic components are 0.9 and 8.5 inverse mega meter (Mm™'). CALPOST then predicts
the percent change in light extinction for each day of the year using the IMPROVE algorithm.

Visibility impacts determined are based on using hourly relative humidity {RH) observations and
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maximum RH capped at 95 percent. The CALPOST-IMPROVE Processor uses the CALPOST
results and re-calculates the percent change in light extinction based on the revised IMPROVE

algorithm. This procedure of analysis is known as Method 2.

éALPOST calculates visibility effects due to particulate matter from CALPUFF-modeled particulate

matter component concentrations using a previously adopted IMPROVE algorithm. This initial

algorithm was adopted by the EPA under the 1999 Regiona) Haze Rule. This previous algorithm

a;ssumes that light absorption by gases is zero, Rayleigh scattering is 10 Mm'' for each monitoring

site regardless of site elevation and meteorological condition, and particle scattering and absorption

cl’m be estimated by multiplying the concentrations of each of six major components by typical
|

component-specific light extinction efficiencies. The initial IMPROVE algorithm elicited numerous

technical concermns.
i

L

A:s a result of these concerns, the IMPROVE Steering Committee commissioned the development of
a:new IMPROVE algorithm for estimating light extinction from particulate matter component
concentrations, which they adopted for use in December 2005. This updated algorithm resolves a
mimber of the technical concerns between measured visibility and that calculated from particulate

I .
matter component concentrations.

The new IMPROVE equation was released by IMPROVE Steering Committee in the form of an
Excel workbook, known as the CALPOST-IMPROVE Processor in November 2006. The new
IMPROVE algorithm splits the total sulfate, nitrate, and organic carbon compound concentrations
into two fractions, representing small and large size distributions of those compounds. New terms
added to the algorithm are light absorption by NO, gas and light scattering due to fine sea salt
accompanied by its own hygroscopic scattering enhancement factor. The new algorithm also uses
Clﬁlss I area specific Rayleigh scattering values rounded off to the nearest whole number and offers
reﬁ[nements to the deficiencies of the current algorithm and is as consistent as possible with the
cur'lrem scientific literature.

|

b
i

Anjalternative approach to assess visibility impairment has been recommended by the FLM and EPA
forisources that are affected by the Best Achievable Retrofit Technology (BART) regulations. This
approach, commonly known as the BART approach, estimates visibility impacts using Class 1 area

specific monthly RH adjustment factors (referred to as Method 6). In the Method 6, the 8" highest
|

1
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daily average visibility impairments is determined for each year for the purpose of comparing the
results to whether the source contributes to or causes visibility impairment. The 8" highest daily
average visibility impairment, which corresponds to the 98-percentile daily value during 1 year, is
recommended by the FLM and EPA to account for the frequency of the contributions to visibility

impairment caused by the source based on the natural variability of meteorology (70 FR 39121).

The visibility analyses do not account for periods when naturally visibility impairment is occurring.
In other words, the visibility impacts ignore periods where natural visibility conditions are already
obscuring visibility, such as rain, fog, etc. If these periods are included, then unrealistically high
visibility impacts are produced. As a result, additional analyses should be performed to evaluate
those days when natural visibility impairment occurs, and exclude days where visibility impairment

is caused by natural phenomena.

Methods

The visibility impact analysis for FGPP was performed using Method 6 and Method 2 with the new
IMPROVE equation. Together, these analyses represent the latest methods for evaluating visibility
and provide a conservative estimate of FGPP visibility impacts on Everglades NP and
Chassahowitzka NWA PSD Class | Areas. Visibility analysis for the initial IMPROVE equation was
also performed as requested by the NPS staff.

The results of Method 2 for days over 5 percent predicted visibility impairment were evaluated
for periods when naturally occurring visibility impairment was occurring. This is referred to as
Method 2 with natural obscuration adjustment. For the Everglades NP, the weather data from Miami
and Fort Myers airports were reviewed for each of these days for occurrences of existing visibility-
obscuring phenomenon (e.g., fog) and precipitation. The background light extinction was re-
calculated using Method 2 for the hours when no visibility-obscuring weather phenomenon or
precipitation were observed (unobstructed conditions) and using observed visibility range for the
hours when weather phenomenon or precipitation were observed. Finally, the daily average light
extinction was re-calculated based on the revised hourly background light extinction and a revised
visibility percent change was determined by dividing the model daily average light extinction by the

datly average background light extinction.
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Results

The results of the regional haze analysis for FGPP were assessed using Method 6 and Method 2 with
the new IMPROVE algorithm (see Tables 7-6 and 7-7). Method 2 with the initial IMPROVE
algorithm is presented in Table 7-8.

Results of the visibility impairment for FGPP with Method 6 are presented in Table 7-6. As shown
in Table 7-6, the 8™ highest value at the Everglades NP due to FGPP is 4.1. Based on the 8" highest
value predicted for FGPP in each year, there are no days during which the regional haze impacts
\\}erc predicted above the 5-percent. For the Chassahowitzka NWA, the 8" highest value due to
FGPP is 3.2. Based on the 8™ highest value predicted for FGPP in each year, there are no days
during which the regional haze impacts were predicted above 5-percent. It shou]d be noted that in
Method 6, days with naturally visibility impairment are not excluded in the analysis. Rather, the
monthly relatively humidity and the frequency of visibility impairment (i.., use of the 98" percentile,
equivalent to the 8" highest daily average value) is used as a way to more realistically assess

visibility impairment as recognized by EPA (70 FR 39121).

The maximum impact on visibility at the Everglades NP using Method 2 with the new IMPROVE
et{mlion (see Table 7-7} is predicted to be 8.11 percent with a total of 6 days out of 3 years above the
S-bercent when days with naturally occurring visibility impairment are excluded. For the
Cﬁassahowitzka NWA, this method predicts only 1day out of 3 years above 5 percent (i.e.,
Sé percent). When all days are considered in the analysis, including days when naturally occurring
vis;ibilily occurs, the maximum impact on visibility at the Everglades NP is predicted to be
9.9:6 percent with a total of 10 days above 5-percent and at Chassahowitzka NWA is predicted to be

8.1 percent with a total of 5 days above 5-percent.

For completeness, the maximum impacts on visibility with Method 2 with the initial IMPROVE
equation are shown in Table 7-8. The maximum impacts from the FGPP are predicted to be greater
than 5-percent at the Everglades NP for less than 0.5 percent of the time (i.¢., 6 days) over the 3-year
period. At the Chassahowitzka NWA, the maximum impacts from the FGPP are predicted to be

greater than the 5-percent for less than 0.1 percent of the time (i.e., 1 day) over the 3-year period.
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Based on the analysis demonstrating infrequent occurrences of regional haze impacts from FGPP
under all three modeling methods, it is concluded that FGPP will not have an adverse impact on

visibility at either the Everglades NP or the Chassahowitzka NWA.

7.4.2 SULFUR AND NITROGEN DEPOSITION

General Methods
As part of the AQRV analyses, total nitrogen (N) and sulfur (8) deposition rates were predicted at the

Everglades NP and Chassahowitzka Class I areas. The deposition analysis thresholds (DAT) are
based on the annual averaging period. The total deposition is estimated in units of kilogram per
hectare per year (kg/ha/yr) of nitrogen or sulfur. The CALPUFF model is used to predict wet and dry

deposition fluxes of various oxides of these elements.

For N deposition, the species include:
. Particulate ammonium nitrate {from species NOs), wet and dry deposition;
. Nitric acid (species HNO;), wet and dry deposition;
s NO,, dry deposition; and

. Ammonium sulfate (species SO,), wet and dry deposition.

For S deposition, the species include:
. 50,, wet and dry deposition; and

. SO,4, wet and dry deposition.

The CALPUFF model produces results in units of pg/m®’/s. The modeled deposition rates are then
converted to N or S deposition in kg/ha, respectively, by using a multiplier equal to the ratio of the

molecular weights of the substances (TWAQM Phase Il Report, Section 3.3).

Deposition analysis thresholds (DAT) for nitrogen and sulfur deposition of 0.01 kg/ha/yr were
provided by the U.S. Fish and Wildlife Service (USFWS) (January 2002). A DAT is the additional
amount of N or S deposition within a Class | area, below which estimated impacts from a new or
modified source are considered insignificant. The maximum N and $ depositions predicted for the

FGPP are, therefore, compared to these DAT or significant impact levels.
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Results

The maximum predicted N and S depositions predicted for FGPP in the PSD Class 1 areas of the
Everglades NP and Chassahowitzka NWA are summanzed in Table 7-9. The maximum N and S
dieposition rates for FGPP at the Evefgladcs NP are predicted to be 0.009 and 0.020 kg/ha/yr,
réspectively. "The maximum N and S deposition rates for FGPP at the Chassahowitzka NWA are
pjredicted to be 0.009 and 0.018 kg/ha/yr, respectively. These maximum deposition rates are below
the N significant impact level of 0.01 kg/ha/yr but above the S significant impact level of

0:01 kg/hasyr.

The dominant soils of the Everglades NP and Chassahowitzka NWA include organic histosols with
extremely high buffering capacities and sandy entisols overlying limestone, which provide a buffer to
acidic inputs. These soils are resistant to acidic atmospheric inputs. The averaging buffering
cz%pacity of histosols is 765,000 equivalents/hectare (eq/ha) (FADS, 1986). As acid inputs (e.g.,
HNO;"' and H,SO,?), the maximum predicted deposition rates of 0.012 kg/ha/yr for N and
0.029 kg/ha/yr for S are 0.71 and 1.23 eq/ha/yr, respectively.

Tll-lese deposition rates are extremely small compared to the buffering capacity of the soils in both
Cllass I areas. These deposition rates are also small compared to the observed sulfur and nitrogen
deiposition obtained from the FADS. Measurements taken near the northem boundary of the
EQerglades NP (near U.S. Highway 41 and the boundary of Miami-Dade and Monroe Counties)
found wet and dry deposition rates of 243 and 306 eq/ha/yr, respectively, over a 3-year period
(FADS, 1986). In addition, the groundwater table is highly buffered due to the interaction with
sul'psurface limestone formations, which results in high alkalinity (as CaCO;). The relatively low
ser;sitivily of the soils to acid inputs coupled with the extremely low ground-ievel concentrations of
contaminants projected for the Class I areas from FGPP emissions precludes any significant impact
on soils. Similarly, the total annual S and N deposition rates predicted for FGPP at the Class I areas

are not expected to alter soil and/or groundwater pH that may result in adverse effects on vegetation.
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TABLE 7-1

MAXIMUM CONCENTRATIONS PREDICTED FOR FGPP
AT THE PSD CLASS 1 AREA OF THE EVERGLADES NP FOR THE AQRY ANALYSIS

Maximum Predicted Concentration (ug/m’) *
Averaging
Pollutant Time 2001 2002 2003
Everglades NP
SO, Annual 0.011 0.015 0.013
24-Hour 042 0.39 0.36
8-Hour 0.69 0.83 0.79
3-Hour 1.61 1.28 142
1-Hour 2.30 1.41 2.72
PM,q Annual 0.0044 0.0061 0.0054
24-Hour 0.15 0.18 0.13
8-Hour 0.23 0.35 0.29
3-Hour 0.56 0.52 0.51
1-Hour 0.81 0.57 0.98
NO, Annual 0.0069 4.0073 0.0075
24-Hour 0.34 0.24 0.30
8-Hour 0.58 0.58 09]
3-Hour 1.72 1.1} 1.19
1-Hour 2.50 1.43 1.55
CO Annual 0.073 0.10 0.08
24-Hour 2.12 2.36 1.61
8-Hour 3.16 4.20 3.62
3-Hour 6.94 6.26 6.13
1-Hour 9.72 6.80 11.33
SAM Annual 0.0037 0.0055 0.0043
24-Hour 0.08 0.20 0.08
8-Hour 0.15 0.31 0.17
3-Hour 0.25 0.41 0.27
1-Hour 0.38 0.46 0.46
HF Annuat 0.00010 0.00014 0.00011
24-Hour 0.0030 0.0033 0.0022
8-Hour 0.0044 0.0059 0.0051
3-Hour 0.0097 0.0088 0.0086
1-Hour 0.0136 (3.0095 0.0159

* Concentrations are based on highest concentrations predicted using the CALPUFF model and
three years of meteorological data, 2001 to 2003, developd by VISTAS.
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i
t TABLE 7-2 .
‘ MAXIMUM CONCENTRATIONS PREDICTED FOR FGPP
l HE PSD CLASS I AREA OF THE CHASSAHOWITZKA NWA FOR THE AQRV ANA
Maximum Predicted Concentration (pg/m") *
Averaging
Pollutant Time 2001 2002 2003
Chassahowitzka NWA
50, Annual 0.007 0.010 0.007
24-Hour 0.16 0.19 0.14
8-Hour 0.37 0.45 0.27
3-Hour 0.62 0.69 0.47
}-Hour 0.77 1.29 0.86
PM,, Annual 0.0027 0.0044 0.0029
24-Hour 0.07 0.08 0.06
8-Hour 0.17 0.15 0.13
3-Hour 0.23 0.27 0.22
1-Hour 0.28 0.50 0.31
NO, Annual 0.0031 0.0047 0.0029
24-Hour 0.14 0.10 0.08
8-Hour 0.35 0.29 0.24
3-Hour 0.63 0.74 048
1-Hour 0.80 1.39 0.91
CO Annual 0.073 0.09 0.08
24-Hour 1.44 1.40 1.09
8-Hour 2.46 292 2.05
3-Hour 297 342 3.02
1-Hour 3.20 6.03 3.83
SAM Annual 0.003 0.0048 0.0033
24-Hour 0.07 0.0% 0.07
8-Hour 0.16 0.18 0.14
3-Hour 0.20 0.20 0.20
1-Hour 0.21 0.21 0.22
HF Annual 0.00010 0.00013 0.00011
24-Hour 0.0020 0.0020 0.0015
‘I 8-Hour 0.0034 0.0041 0.0029
3-Hour 0.0042 . 0.0048 0.0042
! 1-Hour 0.0045 0.0084 0.0054
I

| * Concentrations are based on highest concentrations predicted using the CALPUFF model and
three years of meteorological data, 2001 to 2003, developd by VISTAS.
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TABLE 7-3

SO, EFFECTS LEVELS FOR VARIOUS PLANT SPECIES

Observed Effect Exposure
Plant Species Level (pg/m") (Time) Reference
Sensitive to tolerant 920 (20 percent 3 hours McLaughlin and Lee,
displayed visible 1974
injury)
Lichens 200-400 6 hriwk for Hart er al., 1988
10 weeks
Cypress, slash pine, 1,300 8 hours Woltz and Howe, 1981
live oak, mangrove
Jack pine seedlings 470-520 24 hours Malhotra and Kahn,
1978
Black oak 1,310 7 Continuously for Carlson, 1979
1 week

0637567/4.2 SCA/App 10.1.5/PSD Report Golder Associates



|

|
December 16, 2006 063-7567

|
)
| TABLE 7-4 .
| SENSITIVITY GROUPINGS OF VEGETATION BASED ON VISIBLE INJURY AT

DIFFERENT SO, EXPOSURES®

i
S‘Iensitivity SO, Concentration
Grouping 1-Hour 3-Hour Plants

Sensitive 1,310 - 2,620 pG/m’ 790 - 1,570 pG/m’ Ragweeds

% (0.5-1.0 ppm) (0.3 -0.6 ppm) Legumes

E Blackberry

l Southemn pines

! Red and black oaks
1 White ash

i\ Sumacs

n

1 'tennediate 2,620 - 5,240 pG/m3 1,570 - 2,100 pG/m3 Maples

: (1.0 - 2.0 ppm) (0.6 - 0.8 ppm) Locust

‘ Sweetgum
Cherry

| Elms

Tuliptree

Many crop and
garden species

Resistant >5,240 pnG/m’ >2,100 pG/m’ White oaks
(>2.0 ppm) (>0.8 ppm) Potato
Upland cotton
Corn
| Dogwood
Peach

| Based on observations over a 20-year period of visible injury occurring on over 120 species

‘l growing in the vicinities of coal-fired power plants in the southeastern United States.

|
Source: EPA, 1982a.

|
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TABLE 7-5

EXAMPLES OF REPORTED EFFECTS OF AIR POLLUTANTS AT CONCENTRATIONS
BELOW NATIONAL SECONDARY AMBIENT AIR QUALITY STANDARDS

Concentration
Pollutant Reported Effect ( p.g/mj) Exposure
Sulfur Dioxide® Respiratory stress in guinea pigs 427 to 854 1 hour
Respiratory stress in rats 267 7 hours/day; 5 day/week
for 10 weeks
Decreased abundance in deer mice 13to 157 continually for 5 months
Nitrogen Dioxide™  Respiratory stress in mice 1,917 3 hours
Respiratory stress in guinea pigs 96 to 958 & hours/day for 122 days
Particulates’ Respiratory stress, reduced 120 PbO, continually for 2 months
respiratory disease defenses
Drecreased respiratory disease 100 NiCl, 2 hours
defenses in rats, same with ‘
hamsters
Sources: * Newman and Schreiber, 1988.

Gardner and Graham, 1976.
¢ Trzeciak et al., 1977.
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| TABLE 7-6
MAXIMUM AVERAGE VISIBILITY IMPAIRMENT PREDICTED
FOR THE FPL GLADES POWER PARK AT THE PSD CLASS [ AREAS
OF THE EVERGLADES NP AND CHASSAHOWITZKA NWA (METHOD 6)

063-7567

Method 6 * (BART)

Meteorological MAX/
E Data Parameter 2001 2002 2003 TOTAL
i
Everplades NP
All Dtays 8th Highest 34 4.1 39 4.1
|
i Maximum % 6.6 10.5 5.1 10.5
E # Days > 5% ] 4 3 8
| # Days > 10% 0 1 0 1
Chassahowitzka NWA
All Days 8th Highesl 2.06 3.2 1.8 3.2
| Maximum 5.1 6.8 43 6.8
' # Days > 5% 1 4 0 5
f # Days > 10% 0 0 0 0

* Method 6 utilizes the 98th percentile impact or the &th highest impact in any year to determine whether a source
contributes to or causcs visibility impairment,

Light extinction calculated using Method 6, which is based on Class [ area specific monthly relative humidity factors.

0637567/4 4 PSD/Vis Resubis.xls Golder Associates
1




December 14, 2006 063-7567

. TABLE 7-7

MAXIMUM AVERAGE VISIBILITY IMPAIRMENT PREDICTED
FOR THE FPL GLADES POWER PARK AT THE PSD CLASS | AREAS
OF THE EVERGLADES NP AND CHASSAHOWITZKA NWA (METHOD 2 NEW IMPROVE EQUATION)

Meihod 2 (New IMPROVE Equation ")

Meteorological MAX/
Data Parameter 2001 2002 2003 TOTAL

Everglades NP
All Days except those with natural Maximum 4.02 7.78 8.11 8.11
visibility impairment # Days > 5% 0 3

# Days > 10% 0 0 0 0
All Days Maximum % 9.96 7.78 811 9.96

# Days > 5% 1 6 3 10

# Days > 10% -0 0 0 0

Chassahowitzka NWA,

All Days except those with natural Maximum 3.11 5.35 3.7 535
visibility impairment # Days > 5% 0 1 0 {
# Days > 10% 0 0 0 0
. All Days Maximum 311 g.14 6.73 814
# Days > 5% 0 4 1 5
# Days > 10% 0 0 0 0

* Light extinction based on the new IMPROVE equation developed by the IMPROVE Steering Committee
was calculated in the CALPOST-IMPROVE Processor (Version 2, dated October 14, 2006) which uses the results
from current IMPROVE equation.
Maximum relatively humidity cap is 95 percent.
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' TABLE 7-8 .

; MAXIMUM VISIBILITY IMPAIRMENT PREDICTED
| FOR THE FPL GLADES POWER PARK AT THE PSD CLASS I AREAS
OF THE EVERGLADES NP AND CHASSAHOWITZKA NWA (METHOD 2 INITIAL IMPROVE EQUATION)

063-7567

Method 2 " (PSD)
! Meteorological MAX/
Data Parameter 2001 2002 2003 TOTAL
!
I
Everglades NP :
All Da'}ys except those with natural Maximum 4.9 9.8 9.4 9.8
visibi]iity impairment # Days > 5% 0 4 5 9
. # Days > 10% 0 0 0 0
|
Al Days Maximum % 12.0 9.8 9.4 12.0
' # Days > 5% 1 11 6 18
# Days > 10% i 0 0 I
i
Chassahowitzka NWA
All Da'ys except those with natural Maximum 36 6.1 4.4 6.1
visibility impairment # Days > 5% 0 2 0 2
L # Days > 10% 0 0 0 0
|
All Days Maximum 3.6 92 7.3 9.2 .
| # Days > 5% 0 5 1 6
‘, # Days > 10% 0 0 0 0
|

* The ini;tial IMPROVE equation has been superseded by the IMPROVE Steering Committee.
Light extinction calculated using Methoed 2, which is based on hourly relative humidity observations.
Maximym relative humidity cap used is 95%.

!
!
|
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TABLE 7-9

MAXIMUM ANNUAL SULFUR AND NITROGEN DEPOSITION PREDICTED FOR FGPP
AT THE PSD CLASS | AREAS OF THE EVERGLADES NP AND CHASSAHOWITZKA NWA

063-7567

Deposition
Analysis
Total Deposition (Wet & Dry) Threshold ”
Species (g/m/s) {kg/halyr)" Year (kg/ha/yr)
Everglades NP
Sulfur (S} Deposition 3.95E-11 0.012 2001 0.01
6.33E-11 ¢.020 2002
4.53E-1i 0.014 2003
Nitrogen {(N) Deposition 1.34E-11 0.004 2001 0.01
2.91E-11 0.009 2002
1.98E-11 0.006 2003
Chassahowitzka NWA
Sulfur (S) Deposition 5.55E-11 0,018 2001 0.0
5.27E-11 0.017 2002
4.77E-11 0.045 2003
Nitrogen {N) Deposition 2.82E-11 0.0089 2001 0.01
2.65E-11 0.0084 2002
2.53E-11 0.0080 2003

* Conversion factor is used 10 convert gc'mzls to kg/hectare (ha)/yr with the following units;

b

g/m'/s x 0.001 ke/g
10,000 m’/hectare
X 3,600 sec/hr
X 8,760 hriyr = kg/ha/yr
ar
g/im/s x 3.154E+08 = kg/haiyr

Deposition analysis thresholds (DAT) for nitrogen and sulfur deposition provided by the U.S. Fish and Wildlife Service, January 2002.

A DAT is the addnional amount of N or S deposition within a Class 1 area, below which estimated impacts from a proposed new or

medified source are considered insignificant.
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from 1977 to 2005 in Hendry and Palm Beach Counties
FPL Glades Power Park, Glades County, Florida

Source: Golder, 2006,
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1-Hour Average Ozone Concentrations (2" Highest Values)
Measured from 1977 to 2005 in Highland and Palm Beach Counties
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TABLE A-1

SUMMARY OF PM EMISSIONS FROM THE MATERIAL HANDLING OPERATIONS

PROJECT: FPL GLADES POWER PARK

063-7567

Emission Rate (1b/hr) Emission Rate (TPY)
PM PM10 PM PM10
24-hour 24-hour Annual Annual
Operation Rate Rate Rate Rate
Coal Handling System
Emission Points 0.98 0.98 4.30 3.82
Transfer Points (Fugitive) 0.44 0.21 1.30 0.61
Fugitive Emissions 1.78 0.54 3.06 0.88
Limestone Handling System- Dust Collection and Ventilation
Emission Points 0.04 0.04 0.20 0.15
Transfer Points (Fugitive) 0.25 0.12 1.98 0.94
Fugitive Emissions 0.57 0.13 1.01 0.22
Fly Ash Handling System
Emission Points 0.26 0.26 1.13 1.13
Transfer Points (Fugitive) 0.051 0.024 0.121 0.057
Bottom Ash Handling System
Transfer Points (Fugitive) 0.0318 0.0150 0.0760 0.0359
Fugitive Emissions 0.14 0.03 042 0.09
Gypsum Handling System
Transfer Points (Fugitive) ) 0.114 0.054 0.912 0.431
Fugitive Emissions , , 0.004 0.001 0.006 0.002
Byproduct Handling System
Fugitive Emissions 5.64 1.21 20.18 4,10
Reagent Handling System
Emission Points 0.03 _ 0.03 0.13 0.13
TOTAL EMISSIONS 10.34 3.64 34 80 12.60
Number of Sources 53

0637567/4.4 PSD/A-Material Handling X1.S
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Factor and Rate

Emission Points

Flowrate Average Daily
Maximum Daily Hourly Annual
Emission Capacity Operation Rate Rate
Point {cfm) (hours) (Ib/hr) (g/s) (TPY)
)
Coal Handling System- Ventilation and Dust Collection
EP-45 18,000 4.62 Railcar u(.035 0.0044 0.15
EP-46 2,800 4.62 Transfer{0.017 0.0022 0.08
Transfer0.0000  0.0000 0.00
EP-47 3,750 0.00
EP-61 1,000 462 Crusher IIO.Ol 6 0.0021 0.072
EP-61A 15,000 4.62  Crusher l!0.022 0.0028 0.098
EP-61B 15000 4,62  Crusher 10.022 0.0028 0.098
EP-52 23000 462  Tripper 10.379 0.0478 1.66
!
EP-53 23000 462  Tripper t!0.379 0.0478 1.66
Limestone Handling System- Dust Collection and_Ventilation
EP-65 1,000 342 Day bins?.()l 22 000154 0.054
EP-66 1,000 342 Day bins).0122  0.00154 0.054
EP-68 3,000 137 RalboGy o h 000tz 0043
hopper
Fly Ash Handling Systemn
EP-70 3,000 12 Flyash sil 0.13 0.0162 0.56
EP-70A 3,000 0 Flyash sil 0.00 0.0000 0.00
EP-72 3,000 12 Flyash sii0.13 0.0162 0.56
EP-72A 3,000 0 Flyash sil0.00 0.0000 0.00
Reagent Silos |
EP-REAGI 1,000 4 Reagent 3.0143  0.0018 0.06
EP-REAG2 1,000 4 Reagent 1.0143  0.0018 0.06
TOTAL EMISSIONS !1.19 5.22
Number of 17 '

a Emissions based on emission factors from AP-42. See Appeni
b Based on hours from transfer point :
¢ Grain loading provided

0637567/4.4 PSD/A-Material Handling. XLS
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TABLE A-2A

SUMMARY OF STACK AND OPERATING PARAMETERS FOR THE PM EMISSION POINTS

FOR THE MATERIJAL HANDLING OPERATIONS
PROJECT: FPL GLADES POWER PARK

063-7567

Stack/Vent Data Operating Data
Emission Height Diameter Velocity
Point Activity/Operation (fty {m) (f1) {m) (ft/s) (m/s)
Coal Handling System- Ventilation and Dust Colleclion
EP45 Railcar unloading 10 3.05 4 1.22 24 7.28
EP-46 Transfer Tower No. | 100 30.5 2 0.61 15 4.53
EP-47 Transfer Tower No. 2 70 21.3 2 0.61 20 6.07
EP-0l Crusher tower 130 39.6 1.5 0.46 9.4 2,38
EP-61A Crusher tower 130 39.6 4 1.22 20 6.07
EP-61B Crusher tower 130 196 4 1.22 20 6.07
EP-52 Tripper to silos 250 76.2 4 1.22 31 9.30
EP-53 Tripper 1o silos 250 76.2 4 1.22 n 9.30
Limestone Handling System- Dust Collection and Ventilation
EP-65 Day bins 140 427 1.5 0.46 94 2.88
EP-66 Day bins 140 42.7 [.5 0.46 9.4 2.88
EP-68 Rail bottom dumper hopper 10 3.0 2 0.61 16 4.85
Fly Ash Handling System
EP.70 Fiyash silos 105 32.0 2 0.61 16 4.85
EP-T0A Flyash silos 105 320 2 0.61 16 4.85
EP-72 Fiyash silos 105 320 2 0.61 16 4.85
EP-72A Flyash silos 105 320 2 0.61 16 4.85
Reagent Silos
EP-REAGI Reagent Silo- Water Treatment 50 15.2 1.5 0.46 94 2.88
EP-REAG?2 Reagent Silo- Boiler 50 15.2 1.5 0.46 9.4 2.88
0637567/4.4 PSD/A-Material Handling XLS Golder Associates
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|
| TABLE A-3 .

SUMMARY OF PM EMISSIONS FOR TRANSFER POINTS (FUGITIVE EMISSIONS)
FROM THE MATERIAL HANDLING OPERATIONS
PROJECT: FPL. GLADES POWER PARK

|
|
|
i
|

Emission Rate (Ib/hr) Emission Rate (TPY)
| PM PM10 PM PMI10
Emission 24-hour 24-hour Annual Annual
Poinit Activity/Operation Rate Rate Rate Rate
Coal\Handling System- Dust Collection and Ventilation
TP»]\ Railcar unloading 0.099 0.047 0.236 0.111
TP-5 Active coal stockout pile 0.296 0.140 0.942 0.446
TP-1 :I a Inactive coal stockout pile 0.000 0.000 0.000 0.000
TP-26 Active coal stockout pile 0.025 0.012 0.059 0.028
-TP-Z? Active coal stockout pile 0.025 0.012 0.059 0.028
Limgl tone Handling System- Dust Collection and Ventilation
TP-54 Bottom dumper unloading hopper 0.021 0.010 0.165 0.078
TP-56 Active limestone stockout pile 0.02} 0.010 0.165 0.078
TP-61 Active limestone stockout pile 0.103 0.049 0.824 0.390
TP-62‘ Active limestone stockout pile 0.103 0.049 0.824 0.390
Fly Ash Handling System
TP-7 l"/TP-'.’IA b Loadout 1o truck, silo area- Unit | 0.0254 0.0120 0.0607 0.0287
TP-69IfTP-69A b Loadout to truck, silo area- Unit 2 0.0254 0.0120 0.0607 0.0287
Botto Ash Handling System
TP-73 Storage bunker, near boiler- Unit § 0.0159 0.00752 0.0380 0.01797
TP-76‘I Storage bunker, near boiler- Unit 2 0.0159 0.00752 0.0380 0.01797
QmsgIm Handling System
| Transfer from dewatering bldg to
TP-‘IQi conveyor- Unit 1 0.019 0.0090 0.152 0072
; Transfer from dewatering bldg to
TP-81, conveyor- Unit 2 0.019 0.0090 0.152 0.071%
TP-82| Transfer from pile to tnuck- Unit 1 0.019 0.0050 0.152 0.0719
TP-83 l Transfer from pile to truck- Unit 2 0.019 0.009%0 0.152 00119
TP-87 Transfer from pile to rail 0.038 0.018 0.304 0.144
TOTAIE_ EMISSIONS 0.89 0.42 438 207
Numt:l»er of
Transfer Points 17

a TP-11 l‘-missions are accounted for in TP-5.
TP-71 and 69 accounts for emissions from TP-69A and TP-71 A

|

I

0637567/4.4 PSD'A-Material Handling XLS Golder Associates
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TABLE A-4

IMARY OF PM EMISSIONS FOR FUGITIVE EMISSIONS SOURCES FROM THE MATERIAL HANDLING OPERATI

PROJECT: FPL GLADES POWER PARK

063-7567

Emission Rate (Ib/hr)

Emission Rate (TPY)

PMhE PM 10 PM PMI0
24-hour 24-hour Annual Annual
Emission Point Rate Rate Rate Rate
oal Handling System- Dust Collection and Venlilation
Wind erosion
F-6 Fuel A Active pile 0.38 0.12 0.54 017
F-6 Pet Coke Active pile 0.38 0.12 0.54 0.17
F-6 Fuel B Active pile 018 0.12 0.54 0.17
F-14 Inactive pile 0.09 0.03 0.13 0.04
F-13 Inactive pile 0.21 0.07 0.30 0.10
Bulldozers
F-12 Inactive pile 0.34 0.07 1.0} 0.22
F-28 a Inactive pile 0.00 0.00 0.00 0.00
Limestone Handling System- Dust Collection_and Ventilation
Wind erosion
F-58 Active pile 0.02 0.0} 0.03 0.01
Bulldozers
F-57 Active pile 0.24 0.05 0.05 0.010
F-60 Active pile/ inactive pile 0.31 0.07 0.94 0.20
Bottom Ash Handling Svstem
Wind erosion
F-74 Storage bunker, near Unit | 0.0007 0.0002 0.0010 0.0003
F-77 Storage bunker, near Unit 2 0.0007 0.0002 0.0010 0.0003
F-83 Storage pile 0.0111 0.0036 0.0157 0.0051
Front end Loaders
F-75 Storage pile 0.13 0.03 0.40 0.09
surt Handling System
Wind erosion
F-84 Siorage pile 0.002 0.001 4.003 0.001
F-85 Storage pile 0.002 0.001 04.003 0.001
Byvproduct Handling System
Wind erosion
F-91 Byproduc! storage area 0.81 0.26 1.14 037
Bulidozers and Truck, and Misc. Vehicles
F-90 Byproducl storage arca 0.47 0.10 1.43 031
F-95 Byproducts and Vehicles 4.36 0.85 17.61 3.42
TOTAL EMISSIONS B.14 1.91 24.67 5.30

Number of
Sources

19

0637567°4 4 PSD'A-Material Handling XLS

* Emissions accounted for in active storage since not normally used for operation.
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TABLE A-§

ESTIMATION OF PM EMISSION FACTORS AND RATES FOR THE COAL-HANDLING SYSTEM FROM BATCH/CONTINUOUS DROP OPERATIONS

AT TRANSFER POINTS (NOT ASSOCTATED WITH SURGE BIN VENT FILTER)
PROJECT: FPL GLADES POWER PARK

Coal Handling
Te-l

Transfer Cont from Rotary

Cosl Handling
TP-3

Transfer Coal from Hoppers

Coual Handling
TP

Transler Coal from Conv. C-
| 1o Conv, C-2 in Transfer

Coal Handling
TF-§

Transler Conl from Tripper Conv.

PaAramerers Car (o Hoppers 1o bell 1o Conveyer C-1 Housel| C-1 to Active Stockout Plle
Emiscion Point/Ares TP-1 EP4% EP-46 Active Coal Stackout Pile F-6
Ogerational Daix
Actiity, hoes Daily 4.6 4h 46 46
days Annual 365 3635 365 365
Material Hendling Data
Material type Coal Coal Coal Coal
Material throughput, 100 (design) Hourly 4,000 1,000 3,000 3.000
tovrday Daily [LEY 13858 a 13858 a 13,858
tonyr Annual 6,744 425 6,744,425 6,144,423 £.744 425
Moisture coment (M), % {noiminat) L 6.5 6.5 65
Number of transfers 1 | 1 4
General/ Site Charscieristics
Mean wind speed. mph Daily 1.0 1o 1.0 1.0
Anpnual 69 69 69 6.9
Particle size muhiplier, PM (k) 0.74 0,74 74 034
Particle size multiplier, PMIN (k) n.as 035 .35 0.3%

Emission Control Data
Emission contral methosd

Emission control removal efficiency, %

Emisslon Fector {EF) Equations

Uncontrofied EF (UEF) Equation
Contrelled EF (CEF) Equation

Criculnted PM Emissien Factor (EF)
Uncontralled EF. Ib/ton

Controlled EF. Ib/ton

Caleulated PMLO Emission Facler (EF)
Uncontrolled EF. Ibiton

Controlled EF. I5/ton

Estimated Emission Raie (ER)

PM ER Ibhr {daily basis)
TRY

PMIDER  [h/hr (daily basist
TPY

Walering and underground
drop
9

Waterg, below grade

an

UEF (Ib/tos) = k % (0 0032} 5 (U7 53" (M7 1'%
CEF (Ibfton) = LEF {fiton) % [KI% - Remaval efficiency (%)]

Short term
Annual
Short term
Annual

Short verm
Annual
Short term
Annual

G.001281
0.000699
0.000128
0.000070

1.000606
0.0M530
0.N00NGT
0000033

0.9
236
1.047
0111

0.n012R1
0.00069%
£ 0007128
0.000070

0.DO0KM
nann3n
11 Q0006 |
1.000033

nare
0.236
0035
o

Watering, enclosed building

98

0.001281
0.000699
0.XMN064
0 0003S

000606
0000330
0.000030
0000017

0.037
0.8
nm7
o056

Watering and low drops

o

0.001281
0.00K499
0.000124
{00070

0.000606
0.000330
0.000061
0.000032

0.296
0942
0,140
0 446

Source LISEPA. 199%; AP-42_ Section 11.2.4 for Aggregate Handling and Storage Piles.

a Value shown is based on maximum hourly throughput rare and average daity hours of operation

Golder As

D61 TS6T

1ol §




Devember 13, 2006

PAYTSATH & PRIV A bascred | lamdiony N A

TABLE A-%

ESTIMATION OF PM EMISSION FACTORS AND RATES FOR THE COAL-HANDLING SYSTEM FROM BATCH/CONTINUOUS DROP OPERATIONS

AT TRANSFER POINTS (NOT ASSOCIATED WITH SURGE BIN YENT FILTER)

PROJECT: FPL GLADES FOWER FARK

Operations
Coal Handling C'osl Handling Coal Hrndling Conl Handling
T TP-10 TP-11 TP-15
Transfer Coal from Conv. C- Transfer Conl from Conv. C-3 Transker coal from Cony. C-4
1to Cony. €-3 In Transfer to Conv. C.4 in Transler Telescoplc Chute 1o Fuel A Teanzfer Coal from Conv. C-110
Parameters Housed | Housed2 Steckout Plle C-5 in Transfer Houwse¥
Emission PolniyAren EP-46 EP-47 EP-47
Energency Siock Not Nonmally Used: Same Emissions as active storage.
Operntional Dsia
Activity, hours Daily an 00 on o0n
Aays Ancual Ia% 365 365 365
Maierisl Handling Data
Materiai type Coal Coal Coal Coal
Material tirowghput, tonvhr [design) Hourly a 0 ] 1]
tonday Daity 0 ] n n
ovyr Annual a 0
Moisture conrent {M), % (nominal) (] 65 &5 6.5
Number of iransfers 3 | 1 b
General/ Slre Characteristics
Mean wind speed. mph Daily 1.0 1.0 1.0 1o
Annual &4 6.9 hY 49
Pariicle size multiplier, PM (k) 04 074 n74 0.74
Particle size multiplier, PM10 (k) 0.35 n.3s 015 015
Emission Control Data
Emission control method. Surfactani, enciosed building Surfactant, enclosed building Telescopic chule Surfactant, enclosed building
Emission control removal ¢fficiency, % 9% 80 0 o
Emission Factor (EF) Equations
Uncontrolled EF {UEF} Equation UEF (Ih/ton) ~ & x (0 N032) x (U7 5)' WM/ 2" )
Controlled EF {CEF) Equation CEF {Ib/ton) = UEF (Ib/1on) x [100% - Removal efficiency {%)]
Calculated PM Emission Facior (EF)
Uncontrolled EF. ib/ton Short term 0.0012R1 N.K12R1 n.onIzKl N.0012%1
Annual 0000699 0 D699 DEERLL 0.000699
Conrolied EF, Ibion Short term 0.000064 n.00012R N.000128 0.000528
Annuat 1 060N3S 0.00MK170 0.000070 0.000070
Caleutsted PM10 Entitsion Factar (EF}
Umcontrolled EF., b/ton Short lerm 0.000600 0.6 LR L 0.000606
Annual 0.000330 0.000130 0.600130 .00
Controlied EF. Ibton Short lem 0000030 0,000061 0000061 0.000061
Annual n.aono1 7 0,033 {10003 0.000033
Esilmated Emissbon Rate {ER)
PM ER Ibhr (daily basis) 000 0000 0000 0.000
TPY [1X00,1] 0 WK 0.000 1.000
PMIDER  Ibihr (dmily basis) 13,000 0000 0.000 0.00¢
TPY 0.000 0.000 11,000 0000

Source: USEPA, 2006, AP-42, Section 13.2.4 for Aggregale Handling and Storage Pites.
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EATIMATION OF PM EMISSION FACTORS AND RA

T

PROJECT:

ABLE A-S

FPL GLADES POWER PARX

% FOR THE COAL-HANDLING SYSTEM FROM BATCH/CONTINUOUS DROP OPERATIONS
AT TRANSFER POINTS (NDT ASSOUIATEDR WITH SURGE BIN VENT FILTER)

Parameters.

raliang

Coal Handbting
Tr-16

Transfer coal from Portal
Rectaimer At Cany. C-8

Coal Handling Conl Handling
TE2? TP-29
Transfer Cost from Fuels
A&B Reclaim lHopper 1o Reit
Freder ta Cony, (-9

Teansker caul fram Portal
Reclaimer B 40 Cons, (4

Emissinn Paini

DOperations! Data
Achvity, howrs
days

Materiat Handling Daia
Matenial type

Materia! throughpul, tonhr (design)

ton‘day
o'yt

Maoistitre conlenl (M}, s (norminal}

Number af transfers

CGeeneral! Site Characteristics
Mean wind speed, mph

Particle size multiplier. PM %)
Panicle size mudiiplier. PMI0 (k}

Emission Connol Daa
Emisstan conirol method

Emission comrol renoval efficiency. %

Emission Factor (EF) Equations
Ungootalled FF (LIEF} Equation

Comrolled EF {CEF) Equation

€ alculated PM Emission Factor (EF}

Uncoirelled EF, ib:ton

Controlled EF . Ib:ton

Calculaled PMIO Emission Faclor {EF)

Lincontralied £F, Ih 1on

Controdled EF. thion

Estimated Emission Rate (ER)

PM ER Ineh (danly hasis)
TPY

FMINER b (daily hasis)
TrY

Daily
Arnual

Hourly
Daily
Anmuat

Daily
Annual

Active {"nal Stackont File (No

n2y

4,67
And

"o

n7a
nas

Wataring and underground

4

VIEF (ibtom) = k x (00323 w (L1 S (M 2 'Y
CEF (3brton) = UEF (ib:ton} » [ 0% - Remaoval efficiency (%))

Short term
Annugl
Shor term
Annual

Shaxt term
Annual
Shart term
Annual

N.0M1281
0 MRS
0 D64
RELLIRR]

LT
DELLRRIY
1 on0nan
o)t

mus
RILE
ama2
s

Acve Cral Stackoul Pie (No

12y EP.44

Reciaim [roin Inactive

Not Lised

472 .00
365 R
Coal Coal
2.000 n
923 ]
ranzzn a
&5 [
1 1
1 .o
&9 L]
074 74
28 035

Watering and undergioingg Swfacrant. enciosed: below

grade

N it
0001241 DR
1 (O06R99 0 NAYG
(L0064 0.00012%
0 00n0 s 0O
0.0(H1A0A 0 annenAa
ORI LR
106NN AL LE]
00T [RHLUIRRY
no2s i
nnsy 10
a0i2 0000
NN LN

Source USEPA. 2006 AP-42. Section |1 2 4 for Aggrepate Harxling and Storage Piles
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TABLE A-§

ESTIMATION OF PM EMISSI0N FACTORS AND RATES FOR THE COAL-HANDLING SYSTEM FROM BATCH/CONTINUCUS DROP QPERATIONS
AT TRANSFER POINTS (NOT ASSOCIATED WITH SURGE BIN VENT FILTER)
PROJECT: FPL. GLADES POWER PARK

PATIA YA 8 PSIVA el HaBing \LS

Operations
Coal Handling Cost Handling
TE-33 TP-3S
Transfer coal from Active Transfer conl from {rusher
Stackout Recinim Conv, C-3 House Surge Bin 1o Behl
Parameters to Surge Bin-Crusher House Feeder BF 4A
FEmizslon Point EP.41 EP-hIA&R EP-A1 EP-R1ALSB
Qperntional Tatn
Activity, hours Daily 462 462
days Annual L] 368
Materlal Handling Duia
Material type Coal Coal
Marerial throughput, tonhr (design} Hourly & (KK 1.0
tonday Daily 1K.47% 4619
tonfyr Annual £.744 425 1,686,106
Muoisture content (M), % (naminal) 6.5 h%
Number of transfers 1 !
General! Site Characteristics -
Mean wind speed. mph Daily LA 1.0
Annual (A &9
Particle size multsplier, PM (k) 074 074
Particle size muliiplier, PMID (k) 034 015
Emssion Control Dala
Emission contiol incthod Foi type dust suppressant, Fog type dust suppressant,
enclosed buslding enclosed butiding
Emission control removal efficiency. % 95 Rl
Emisslon Faclor (EF) Equations
Unconrrolled EF (UEF) Equation UEF (Ibton) = k 2 [0.0032) 1 (U7 8 MM 7 ']
Controlied EF (CEF) Equation CEF {Ib/tom) = UEF {Ibnion) x [ 100% - Remova) efficiency (%]
Calculated PM Emission Factor (EF}
Uncontrolled EF, Ib/ton Short rerm 0 0012R1 a 001281
Annual 0.0006%9 ¢ 000699
Controlled EF, Ib/tae Shoe term 0.000064 000124
Annual 0.000035 0 BOMIT0
Calculated PM10 Emission Factor (EF)
Uncontrolked EF, Ib/ton Shoet tem 0 (HNG0H 0000606
Annual nong130 0 X330
Controlled EF. ib.1on Short term 0000 {0.000061
Annual 0 MN0E7 700003}
Estimsted Emission Rate (ER)
PM ER Ibhr (daity basis) 0,049 nn2s
Y [INEE] n.05%
PMINER  Ibthr (daly basis) nnl 0012
TPY nNS6 0.02R

Source, USEPA. 2004, AP-42, Section |3.2.4 for Aggregate Handling and Storape Piles.
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ESTIMATION OF PM EMISSION FACTORS AND RATES FOR THE COAL-MANDLING SYSTEM FROM BATCH/CONTINUOUS DROP OFERATIONS

TABLE A-5

AT TRANSFER POINTS (NOT ASSOUIATED WITH SURGE BIN VENT FILTER)

PROJECT: FPL GLADES POWER PARK

Parsmeters

Operations
Coal Handling Coal Handling Coal Handling
TP-A5A TP.X7 TE3A

Transfer conl from Crusher
House Surge Bin to Belt
Feeder BF4B

Transfer caal from Belt
Ferder BF-4A 10 Conv. C-11A
Cruther House

Transfer coal from Belt
Feeder BF-4A to Conv. C-
11A- Crusher House

Emission Peint
Operntionst Daia
Activity, hours

days

Material Handling Data

Material type

Maidiat throughput, ton'hr idesign)
owvday
loniyr

Moaislure contenl (M), " {nominal)
Number of Iransfers

General/ Site Characteristics
Mean wind speed, mph

Particie size multiplier. PM (k)
Particle size mulimlier. PMIN (k)

Emission Controt Data
Emission control method

Emission contral remaval efficiency, %

Emission Faclar (EF) Equations
Uncontrolled EF (UEF) Equation
Controdled EF (CEF) Equation

Criculated PM Emission Facror (EF)
Uncorradied EF, Ib/ton

Controlled EF, Ibrion

Calculsted PM 10 Emission Factor {EF)
Uncontrolled EF. Ibiton

Contioliet EF. Ihiton

Estimaied Emission Rate (ER)

PM ER Io/hr (daily basis)
TrY

PMI0 ER  Ibthr {daily basis)
TPY

EP-6], EP-61 ALB

Daily 462
Annual 3aS
Coal

Hourty 1.000
Daily 44614
Annual | GR& 106
65

I

Daily 1.0
Annual 55
074

035

Fog type dust suppressant,

enclosed building

95

EP-61, EP-A|A&KB

4.62
365

Coat

4619
1 AKA, 106
65

1o
L)

0.7
035

Fog type dusi suppressant,
enclosed buildiag
95

UEF (Ib/ton) = k 2 (6 0032) 2 (U7 )M
CEF (Ib/lon} = UEF (Ib/ton) & [ 114% - Removal efficiency (%))

Shart rerm N.G012ZRY
Annual 0.0006%9
Short term {.000064
Arnval 0.000035
Short 1erm 0 00n606
Annual 0000330
Short term 0.000030
Annual a0 7
aa12
0.029
0006
nr4

G h01281
N.H0RIS
1 (00064
0.000035

0000606
0000110
0.000030
0000017

o012
0.m
0 006
004

EP-61. EP-61A&B

462
365

Coal
1.0
4619

1 6R6,106
h.5

1o
n9

n.74
nis

Fog: type dust suppressant,
enclosed building
95

(Y1281
0 NO0R9Y
0000064
N.000N35

0 OOEDR
0 000130
0.00003)
0000017

0.012
0.029
0006
nma4

Source. LUSEPA, 1006, AP42, Section 11 7 4 for Aggregate Handling and Storage Piles.

Golder .

YV-TSART

a 5ol




Daember B, 2006

0N IEATH S TSI kel Lhadling M S

TABLE A-8

ESTIMATION GF PAM EMINSMON FACTORY AND RATES POR THE LIMESTONE HANDLING SYSTEM FROM BATCH/CONTINUQLUS DROF OPERATIONS
AT TRANSFER POINTS (NOT ASSOCIATED WITH SURGE BIN VENT FILTER)
PROJECT: FPL. GLADES POWER FARK

perations

Limestone Handling
TF.%

Transfer limestone from
C'ar Botiom Dumper 1o

Limestane Handling
TP.58

Transler limestone from

Limestone Handling
TP-56

Transfer limestone from
Conv. L-1 Tetescoplc Chute

Limestene Handling
TP-81

Transfer limestone from

Limestone Handling
TP-62

Trantfer limesione from

Ll i Uinlosding H opper to Belt to Active Limestone Reclalm Hopper fo Reclalm Reclaim Relt feeder to
Parameiers Hoppers Freders 10 Cony, L+ Stockout File Belt Feeder Canv. L-2
Limestone Active Steckoul Limestone Active Stockout  Linestone Active Siockout
Emisxion Point/Area 1P-54 EP-6K Pile(No 19) Pike (No 19 Pre{Na 19;
QOperatlanat Dain
Activiry, hours Caily 14 1.4 1.4 la la
doys Annual Ans RN IS 3as 1488
Materinl Handling Daln
Material rype Litnesione Limestone Limesione Limestane Limestone
Matenal threughpat, ton'hr {design} Hourly 1.0 1006 1,000 4nn 400
ton/day Daity [ 1369 1.369 1.36Y 1,369
tomyr Annual 499,677 49677 499,671 499,677 499,877
Moisture content (M), Y (nominal} 0 1.0 0 0 24
Number of transfas 1 ! 1 1 !
Cenernl/ SHe Charncterisiles
Mean wind speed. mph Daily &Y 6y &9 09 69
Anmual 1.0 1.0 1.0 1o 1.0
Particle size multiplier, PM (k) 74 {1} 074 74 0.74
Particle size muttipher, PMI0 {k} [N .35 n3ls nais 035

Emession Contiol Dala
Ernissson control method

W alENng ann LrIe grouna

LAIST SUPPression. oeiow

LAUSE SUPPYESSION, TOOT

ENCIOSE 0A0INg,

drop grade building, telescopic chute Enclosed foading skinboard skirthoard
Ernission contiol removal efficiency. % 90 0 G0 At S0
Emission Facler (EF) Fquations
tIncontrolled £F (UEF) Equation UEF (Ibrton) + & x (0.0002) x (L1 5)' J1IM 7 21" ]
Comiralled EF ({"EF) Equation CEF (To:1on) = LIEF (Ibnion) x [111% - Remeval efficiency (%3]
Calculnted PM Emission Factor (EF)
tincontialled EF, 1k ron Short 1erm N OGN 1) DN3&N 0 00340 00360 HHEAAD
Annual 0 (0A6D N (H&H0 0 00640 [GILH] 0 RGO
Controlled EF, Ih'ton Short tetm 00060 0 (KN30 0 OG0 00RO 0.0018{K)
Annual 0.000660 1 HON&SN 0000660 00330 0003300
Calculated PM 19 Emission Factor (EF}
Ungontrelled EF, Ibvton Short term 0 mm 0.00110 000110 000170 000570
Annual 0.0ak 2 0.0012 000312 00312 a.r0312
Controlled EF, t~ton Short term 0.000170 0000170 0.000 T HRLHIERT] HRCHIERT]
Annual 0.000312 0.0n0312 a0omn2 nonsal nmisel
Estimated Emission Rate (ER)
PM ER Thehe (daily basis) 0021 nn2i no2t 0103 0103
TRY %165 0165 145 nA24 824
PMINER  fbhe (daily basis) ao1n nein 0,010 (49 49
TPy 0078 n.07H no7R 1390 390
Source: USEPA. 2004: AP-42, Section 13 2.4 for Aggregale Handling and Siorage Piles
Goider Associstes
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TABLE A-7

063-7567

IM_ATION OF PM EMISSION FACTORS AND RATES FOR THE FLY ASH AND BOTTOM ASH HANDLING SYSTEMS FROM BATCH/CONTINUOUS DROP OPERATI
AT TRANSFER POINTS (NOT ASSOCIATED WITH SURGE BIN VENT FILTER)
PROJECT: FPL GLADES POWER PARK

Parameters

Operations

Fiv Ash Handling
TP-TVTP-11A

Transfer Unit | Flv Ash

from Silo 1o Unloader to

Trucks uisep Pug Mill or
Equivalent

Fly Ash Handling
TP-6%/TP-6%9A

Transfer Unit 2 Fiy Ash

from 5Silo to Unloader to

Trucks uisng Pug Mill or
Equivakent

Bottom Ash Handling
TP-73

Transfer Bottom Ash from
Submerged Drag Chain
Convevor to Bottom Ash
Storage Bunker Unit t

Bottom Ash Handling
TP-78

Traosfer Bottom Ash from
Submerged Drag Chain
Conveyor to Boltom Ash

Storage Bunker Unit 2

FEmission Point

{perational Dala
Trucks- number
number
‘INCF. capacithy

. |
Achivity, hlours
days

Material H_andling Data

Material 1ype
Material IHmughpul, tonvhr (design)
ton/day
I ton/yr

Maoisture conten {M). % {nominal)

Number of transfers

General/ Site Charzcteristies
Mean wind speed, mph

Panticle sizf multiplier. PM k)
Particle sizr muliiplier. PMIO {L)

|
Emtssion Control Data
Emission ::onlml method

Emission control remoyal efficiency. e
: )

f
Emission Facter (EF) Equations
Unconuolled EF {UEF) Equarion

Controlled EF (CEF) Equaticn

Calkeutared PM Emission Factor (EF)

Uncontrotled EF. Ib'ton

Congolled EF. Ib.1on

|
Calkeutated PM19 Emission Facror (EF)

L‘nconuullcd!EF. Ibrian

|
Controlled EF. IbAon

Estimated Emission Rate {ER)

PMER by (daily basis)
TPy

PNDOER I (darly basis)
TPY

Per day
Dayfweek
tons

Daily
Annual

Hourly
Daily
Annual

Daily
Annual

Shon 1emm
Annual
Shen renn
Annual

Short 1erm
Annual
Short 1erm
Annuat

Fly Ash Silo Area

Fly Ash Silo Area

5K 38
5 5
20 20
18 18
260 260
Fly ash Fly ash
48 48
1.161 116t
423,687 423,687
20 20
2 2
19 110
69 6.9
0.74 0.74
.35 033
High moisture conten

(included in emission High maisture content
facior) (included in emission factor)
bl 0

UEF (Ibron} = k < (0.0032) x (U7 5) "MM/ ' )
CEF (Ibfon) = UEF (Ibfon) x [100% - Removal efficiency (%))

0.000263 0.000263
0000143 0.600143
0.000263 0.600263
0000143 0.000143
0000124 0.000124
0.000068 0.000068
0.000124 0.000124
0.000068 0.000068
00254 00254
0.0607 0.0607
00§20 C.0120
00287 0.0287

Near Boiler Bldg #1

18
260

Botiom Ash
12

291
106,065

20

5

1.0
6.9

0.74
0.35

High mosture content
{inctuded in emission facior)

0

0.000263
0000143
0.000263
0.000143

0060124
0.000068
0.000124
0.000068

0.0159
0.0380
0.0075
0.0180

Near Boiler Bldg =2

Bottom Ash
12.1

291
106,063

20

3

15.0
6.9

.74
.35

Hiph moisture content {included
in emission factor)

0

0.000263
0.000143
0.000263
0.000143

0.60012a
0.000068
0.000124
0.000068

0.013%
0.0380
0.0075
00180

|
Source: USEPA. 1995: AP-42. Section 13.2.4 for Aggrepate Handling and Storage Piles

1
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TABLE A-§

iM3-T567

ESTIMATION OF PM EMISSION FACTORS AND RATES FOR THE GYPSUM HANDLING SYSTEM FROM BATCH/CONTINUGUS DROP OPERATIONS
AT TRANSFER POINTS (NOT ASSOCIATED WITH SURGE BIN YENT FILTER)
PROJECT: FPL GLAPES FOWER PARK

Operations
Gypsum Handling Gypsum Handling Gypsum Handling Gypsom Handling Gypsam Handling
TP-79 TP-81 TP-E2 TP-83 TP-87

Transfer Gypsum from
Dewatering Bldg

Transfer Gypsom from
Dewatering Bldg

Transler Gypsum from
Unit 1 Storage to Trucks

Transfer Gypsum from
Uait Z Storage to Trucks 1o

Tragsier Gypsum 1o Beht
Convevors for Rail

Parameiers Conveyor G-1 Coaveyor -1 to ByProduct Siovsge By Product Siorage Leadiny
Emission Point/Ares Linse 3 WUnn 2 Unit } Unit 2
Opersiional Dala
Activity, hours Daily 24 24 24 240 b
days Annual 365 363 365 65 1635
Mpaterial Handling Data
Material fype Gypsum Gypsum Gypsum Gypsum Gypsum
Material throughput, lonvdr {design) Hourby 80.0 500 g0 0 80 400
ton day Daily 1.202 1,202 1,202 1.202 2.40%
[0 Annval 438,580 438580 438,580 438,580 877,160
Moisture content (M1, % {neminal) 19 10 10 ¢ 1]
Number of ransfers | | | ) 1
General/ Site Characieristics
Mean wird speed, mph Daty 69 69 59 6.9 6.9
Annual 1.0 1.0 o §.o 1.0
Particle ize multipliet, PM (k) (e} 074 {2l ] 0.74 0.74
Particle size multiphier. PMI0 (k) 0.35 0.5 0.3s 0.15 0.1%

Emission Conmol Data
‘Emission contral method

High moisture content
i included in emission facior)

High moistute conent
tncluded in emission
{actor)

High moisture coment
tincluded In emission factor}

thgh moistute content
(included in emission factor}

High moisture content
tinctuded in emission faciar}

Emsion control removal efficiency. % ] 1} 0 0 0
Emission Factor (EF) Equations
Uncontsolled EF (LEF) Equanon LEF (I 1on) = k3 (¢ DOXZ) o {0 53 Y [(M 7 23"
Conuolled EF ICEF) Equation CEF (b ton) = L'EF (b 1on} x [100% « Removal efficiency (%)]
Cakulated PAT Emission Facror (EF)
L'ncontrolled EF. T 10n Short term 4000178 0.000173 0000378 4000378 0000378
Annual 0.000693 0.000652 0.000691 0.000693 000653
Congolled EF. B 1on Shart term 0000378 40003278 0.000378 4000378 0.000173
Annual 0 000693 0.000693 0.00069} 0.000693 0.000691
Caleutated PM IR Emission Factor (EF)
LUncontrolled EF. fb 10n Short term 0000179 0000179 Q000179 0003179 0.00017%
Annual 0000128 0000328 0000128 0000328 0 000328
Controtied EF. b 1on Shon term 00001719 0000179 9000179 Ll e el il 0.0081 79
Annual 0.000328 0.000328 0000228 00003328 0.000328
Estimaied Emission Ratr (ER}
PM ER To b tdash basis) aolg aorg 0049 0019 0.038
TPY 0182 0152 0152 ¢1s2 0304
PMICER b hr {daib basis) 0.009 0 009 0009 0009 0018
TPY 0.072 0072 0072 0072 0.144
Sowrce: LSEPA. 1995 AP-42. Section 11 2.4 for Apgrecate Handhng and Siorage Piles.
PHTTHAT A 4 PSD - Marad Handing WS Golder Ausocistes
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TABLE A-9
i ESTIMATION OF PM EMISSION FACTORS AND RATES FOR WIND EROSION FROM ACTIVE STORAGE PILES
PROJECT: FPL GLADES FOWER PARK

063-7567

Psrameters

Operations
Coal handling Coal handling Coal handling Coal handling
F-6 Fuel A F-b Pet Coke F-6 Fuel B F-14
Active Stockout Pile- Attive Stockout Pile- Active Stockout Pile- Inactive Conl Storage
Fusel A Pzt Coke Fuel B Stockout Pile

Emissio|n Point/Area
Slnrnge!Plle Data
Matcnal Type

Pile De‘lscn‘.p(icm ¢{shape)}
Averape Storage (1on)
Averape Pile Height (£t}
Avcrage Pilc Lengih (ft)
Avcrag"e Pile Whdth (f)

Size, ft°
i \

Size, acres
1

|
General/ Site Charscteristics
Days of precipitation greater than or
equal t6 0.01 mch (p}

Time (%) that unobsmycted wind speed
exceeds 5.4 m/s at mean pile height (f)

Silt content {s), %

Panticke size multiplier, PM (k}
Panicle size multipher, PM10 (k)

Emiss-mla Contrel Data
Emission control method

2 -
Esmssion control removal efficiency. %

Emission IFln:mr {EF) Equation
L'nconu'?!led EF (L'EF} Equation

Comrulhl:d {Fmal} EF (CEF) Equation

|
Calewdated PM Emission Factor (EF)
Uncontrolled EF. Ibvdayacre

Conmolled EF. lb'day/acre
Caleulated PM10 Emission Factor (EF)
Unconmolled EF. Ib'dav/acre

(‘ontrol]ed!EF. 1b-day. acre

|
E_stimled;l:missinn Rate (ER)

PMER Ib'hr (darly basis)
[ TPY

PMLEOER |« M (daily basis)
TPY

Shon term
Annual

Shont term
Annual

Active Coal Stockout
Pile (Ne. 02}

Coal
Rectangular
72

143
£43

20,492
047

113

73
35

1.00
0.50

None

Active Coal Stockout
Pile {No. 02)

Pet Coke
Rectangular

12

143
143

283,492
047

113

75
35

22

.00
0.50

UEF (lbiday/acre) =k x 1.7 x {&/1.5) X ({365 - p)/235) x {[/15)
CEF (Ib'dav/acre) = UEF (Ib/day/acre) x (100 - Reimnoval elficiency (%))

Short 1enn
Annual
Short retm
Annual

Shor term
Annual
Short term
Annual

19.36
6.24
19.36
6.24

623
2.01
6.23
209

{33
$.54
LY g
9.17

1536
6.24
19.36
6.24

6.23
2.01
6.23
2.0

0.38
0.54
0.12
0.7

Active Coal Stockout Pile
{No. 02)

Coal
Rectangular

72
143
143

20,492
047

113

75
35

2.2

1.00
0.50

None

1936
6.24
19.36
6.24

6.23
2.0)
623
2.01

0.38
0.54
.12
017

Active Coal Stockemt Pile
{No. 03)

Coal
Reclangular

72
T3
T3

509071
11.70

113

75
3s

2.2

1.00
0.50

Crusting Apemt
o9

1936
624
0.19
0.06

623
2.04
0.06
0.02

009
013
003
0.04

Source: USEPA. 1992 (Fugitive Dust Backyground and Technical Information Document for Best Available Control Measures,

Section 2.3.).3.3. Wind Emissions from Cont

637567 4 4 PSDRA-Manmal 1apdlng Xi5

nuously Active Piles)
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December 13, 2006

TABLE A-9
ESTIMATION OF PM EMISSION FACTORS AND RATES FOR WIND EROSION FROM ACTIVE STORAGE PILES
PROJECT: FPL GLADES POWER PARK

063-7567

Parameters

Coal Handling
F-13

Inactive Stockout Pile

Operations
Limestone Handling Limestone Handling
F-58 F-59
Active Limestone Active Limestone
Stockout Pile Stockout Pile

Bottom Ash Handling
F-74 and F-77

Bottom Ash Storage Pile-

Linit 1 and 2

Emission Point/Area

Storage Pile Data
Matenal Type
Pile Description (shape)
Average Storage (ion)
Average Pile Height (f)

Average Pile Length or Diameter{fi)

Average Pile Width (f)

Size. °

Size, acres

Genersl Site Characteristics
Days of precipitation greater than or

equal 10 .01 mch (p)

Time {%) that unobstructed wind speed
excecds 5.4 nws al ncan pile height (P

Silt content (s). %

Panicle size multiplier, PM (k)
Particle size muliiplier, PMI{Q (k)

Emission Control Data

Emnission control method
Emssion control removal efTiciency. %

Emission Factor (EF) Equation
Uncontrolled EF (LEF) Equation
Conwolled (Final} EF (CEF) Equation

Calculated PM Emission Factor (EF)
Uncontrolled EF, Ibrday/acre

Controlled EF. ibrday/acre

Calculated PM18 Emission Factor (EF)
Unconmelled EF. b day/acre

Controlled EF, ib'dav/acre

Estimated Emission Rate (ER)
PMER Ibhr tdaily basis)

TPY

PMIGER  1bhr (daily basis)

TPY

Short 1enn
Axnnuai

Short 1enn
Annual

Inactive Stockeut Pile

Coal

Cireular

72

121
NA

11,526
0.26

113

75
k]

22

1.00
.50

None

[imestone Active
Siockout Pile {6.600
tos)

Limestone
{Circular
30

65
NA

3,300
0.08

113

75
15

22

LoD
0.50

Partially enclosed
il

UEF tIb/day/acre) = k x 1.7 x (&/1.5) x ((365 - p¥/235) % (£15)
CET {Ibiday/acre) = UEF {b/dayiacre) = (100 - Removal efficiency (%))

Shon term
Annual
Skon term
Annual

Short tenn
Annual
Shon 1erm
Annual

19.36
6.24
19.36
6.24

6.23
2.01
6.23
201

0.21
0.30
0.07
0.10

19.36
624
5.81
187

623
2.01
1.87
960

0.02
0.026

0.008

Limestone Inactive
Stockout Pile {66,500
tons}

Limestone
Cucular

50
159
NA

19.950
0.46

113

5
33

22

1.00
0.50

Crusting Agent
99

19.36
624
0.19
0.06

6.23
2.01

0.02

000
4.005
4.001
0.002

Near Boiler Bidg #1

Bottom ash
Rectanpular

15
20
20

400
001

L3

75
35

2.2

1.00
0.50

High moisture comtent
{20%4) and Parteally
Enclosed

o0

19.36
6.24
1.94
0.62

6.23
201
0.62
0.20

0.0007
00010
0.0002
0.0003

Source: USEPA, 1992 (Fugitive Dust Backyround and Technical Information Document for Best Available Control Measures.
Section 2.3.1.3.3. Wind Emissions from Continuously Active Piles)

IHA7567 44 PSD A-Maeral Handlmp X135
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TABLE A-9

PROJECT: FPL GLADES POWER PARK

ESTIMATION OF PM EMISSION FACTORS AND RATES FOR WIND EROSION FROM ACTIVE STORAGE PILES

Operations
| Bottom Ash Handling Gypsum handling Gypsum handling Byproduct handling
F-83 F-84 F-35 F-%1
Units | and 2; Gypsum Stockout Pile Gypsum Stockout Pile
Parameters Stockout for Sale Unit 1 Unit 2 Byproduct S1orsge Area
I Gypsum Storage Shed Gypsumn Storage Shed
Emissloln Point/Area Near Bailer Bldg #1 {26) {26) Byproduct Storage Area
Storage Pile Data
Marerial Type Bottom ash Gypsum Gypsum Byproduct
Pile Descniption (shape) Rectangular Circular Circular Rectangular
Avcraﬁe Storage (ton)
Average Pile Height (ft) ts 15 15 6d
Average Pile Length or Diameter (fi) 45 10.63 110.65 913
Average Pile Width (ft) 45 NA Na 933
1
Size. 2,000 m 9617 $70.000
Size, acres 0.05 - 0.003 0.003 20
|
General/ Site Characteristics
Days of precipitation greater than or Short tenn 0 0 0 o
equalm(){)l inch (p} Annual 113 113 13 113
Time (%} thal unobstructed wind speed Short 1erm 75 75 75 5
exceedf 5.4 /s at mean pele height () Annual a5 15 35 s
St contem (s}, % 22 22 22 22
Particle size multipher, PM (k} 1.00 1.00 1.00 1 00
Pamclt:sizc multiplier, PMI0 (k} 0.50 0.50 0.50 0.50
{
Emission Control Data
High moisture content.
i High moistare content walcring as needed and
EmissiPn control method (20%) None None cover
Emission control removal efficiency. % 70 0 0 95
Elmsslonl Factor (EF) Equation
lncmuolkd EF (UEF} Equation UEF (Yb/dayiacre) = k % 1.7 x {s/1.5} x ({365 - py235) x (£15)
Controlied (Final) EF (CEF) Equation CEF {Ib/day/acre) = UEF {Ib/day/acre) x (104 - Removal efficiency (%))
Calculated PM Emission Factor (EF)
l.'nccmlmllled EF. lb-dav/acre Short term 19.36 19.36 19.36 19 36
. Annual 6.24 6.24 6.24 6.24
Conwrolled EF. Thvday/acre Short term 5.81 19.36 19.36 0.97
! Aanual 1.87 6.24 6.24 0.31
Cllcullleld PM10 Emission Factor (EF)
Uncontralicd EF. ib ‘day/acre Shon term 6.23 6.23 6.23 6.23
Annual 2.01 2.01 24 201
Conrroﬂed‘ EF. Ib’day‘acre Shon term 1.87 6.23 6.23 031
Annual 0.60 201 20 o
Estimated Emission Rate (ER)
PMER | Ibhr (daily basis) 0.0111 0.00 0.00 08
TPY 9.0157 0.003 0.003 1t
PMIOER ! thr ¢dmly basis) 0036 .00 00 03
TP‘-' 0.0051 0.001 000 04

Source: LSEPA 1992 (Fugitive Dust Background and Technical Information Document for Best Available Control Measures.

Section 2.3.1.3.3, Wind Emissions fr

|
|

(H37587.4 4 PSINA-Material Handling X135

|
|
|
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December 3. 2006

ESTIMATION OF PM EMISSION FACTORS AND RATES FOR BULLDOZERS AND FRONT END LOADERS ON UNPAVED ROADS

TABLE A-10

PROJECT: FPL GLADES POWER PARK

063-7567

Parameters

Operations
Cosl Handling Cos} Handling
F-12 F-28

Bulldozing from Stackout
Pile to Inactive Storage Pile

Bulldozing from Stackout
or 1nactive Storage Piles

Emission Point/Ares

Vehicle Data
Vehicle weight (W7, 70 ton loaded

Matenal throughpat, ton
Operating time, hours

days

Basis flor vehicle miles traveled (VMT)
Number of vechicles

Distance {miles) traveled/vehicle/route

Genenal/ Site Characteristics
Days of precipitation greater than or
equal 10 0.254 mm {p}

Silt content (s), %

Panicle size multiphier, PM (k)
PM g, (k)

Coefficients for silt content- PM

Coefficients for silt coment- PMI0

Emission Comrol Data
Emission control method
Emission control removat efficiency. %

Emission Factor (EF) Equarion
Unconirolled EF (LEF} Equation
Controlted EF (CEF) Equation

Calcalated PN Emission Factor (EF)
Uncemrolied EF. b VMT

Controlled EF. b VMT

Calculated PM1D Emission Factor (EF)
Uncontrolled EF, 16 VMT

Controlled EF. IbAMT

Estimated Emission Rate (ER)

PA ER Tbhr {based on daily rate)
PY

PMIOER Ibhr (based on daily ratc)
TPY

VMT (ne vehicles x miles traveled per irip}

Loaded
Unicaded
Average

Heourly
Daily
Annual
Daily
Anrusal
Per trip

Daily
Annual

Shon-term
Annual

[~ - - Y

Enactive (oal Storage

70
50
60

4,000

QOccasional
37

1277
0.038

1,277

113
22

49
15

0.7
0.45
0.9
0.45

Watering as needed
60

Inactive Coal Storage

o

4,000

Occasional
37

1277
0.038

1,277

113
22

49
1.5

07
0.45
09
0.45

Watering as needed
60

UEF(IBVMT) = k x (/12)* x (W31 x [£365 - p1/365]
CEF{Ib/VYMT) = UEF (Ib/VYMT} x {100 - Removal cfficiency (%))

Short term
Annual
Short rerm
Annual

Shott 1erm
Annual
Short Term
Annual

575
kR
230
1.59

125
087
0.50
035

0.34
1.01
007
0.22

0.00
0.00
0.00
0.00

000
0.00
0.00
.00

Source: USEPA. 2006 {AP-42_ Section 13.2.2 Unpaved Roads).

DHIT547 4 3 PSD A-Maicnal Handimg XLS
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December 13, 2006
1

TABLE A-10

PROJECT: FPL GLADES POWER PARK

063-7567

i
l ESTIMATION OF PM EMISSION FACTORS AND RATES FOR BULLDOZERS AND FRONT END LOADERS ON UNPAVED ROADS
i

Operations
Limestone Handling Limestone Handiing Bottom Ash Handling
F-57 F-60 F-15
Bulidozing from Active

Limestone Stockout Pile to
Ioactive Limestone Storage
Pile

Bulldozing from Active or
Inactive Limestone Piles to
Dozer Reclsim Hopper

Front-end Loader- Loading of
Bortom Ash into Truck- Unit 1

|
\ Parameters
\

|
Emission Point/Area

Limestone Active Stockout

Limestone Active Stockout

Near Boiler Bldg #1

Pile (No. 19) Pile (No. 15)
!
Vehicle Data
Vchicle weight (W), ton | caded 70 0 70
I Unloaded 50 50 50
Average 60 60 50
[
Matenal throughput, ton Hourly 400 400 80
Operating time. hours Daily Occasional 8.00 8
| days Annual 4 EL 345
Ll
L’msisL for vehicle miles traveled (VMT)
Number of vehicles Daily 1 1 1
! Arnnuat 24 365 365
[)ist§uc: {miles) traveledivehicle/rouic Per trip 1 09019 0038
VM:T (no. vehicles x miles traveled per trip) Daily 1.00 1.20 035
. Annual 24 473 201
|
General/ Site Characteristics
Days prmcipitaﬁon greater than or Short-term \] 0 0
equal ‘lo 0.254 mum {p) Annual 113 113 13
|
Silt c?mcm (s}, % 2.2 22 2.2
Particl size multiplier, PM {k} 49 49 49
: PMy, (k) i Ls LS
|
Coefﬁlci:ms for silt content- PM a 0.7 07 07
: b 0.45% 0.45 0.45
Cocfhicients for silt coment- PMI10 a 0.9 0.9 09
b 0.45 0.45 045
|
Emission Control Data
F.mnslsmn control method None None Nore
Emission control mmaoval efficiency, % 0 0 i
Emission Factor (EF) Equation
Uncontrolled EF {LUEF) Equation UEF(I/VMT) = X x (/12)" x (W)/3)° x [(365 - p)/365)
Controlled EF (CEF) Equation CEF(Ib/¥MT) = UEF {(I/VMT) x (J00 - Removal efficiency (%))
Cllcull_ted PM Emission Factor (EF)
Uncontrolied EF. Ib VMY Short term 575 5.75 575
Annual 397 397 197
Comrolied EF. Ib VMT Short terin 5.75 5.75 5.75
| Annyal 397 197 397
Calculated PM10 Emission Factor (EF)
L'momﬁ;l]ed EF. IbVMT Short term 1.25 1.25 1.25
. Annual 0.87 0.87 087
Controlicd EF. Ib'VMT Shon Term 1.25 .25 1.25
‘ Annual 0.837 G87 0.87
Estimated Emission Rate (ER)
PMER ' Ibdr (based on daily rate) 024 0.31 013
. TPY 0.05 0.94 040
PMID EB Ib/hr (based on daily rate) 0.05 0.07 003
1 TPY 0.04 0.20 009
I

Source: USEPA, 2006 (AP-42, Section 13.2.2 Unpaved Roads).

l

O6ITSAT 4 3 PSD A-Matanal Hamdling XLS

Golder Associstes

Page 2 of 3




Decernber 13, 2006

ESTIMATION OF PM EMISSION FACTORS AND RATES FOR BULLDOZERS AND FRONT END LOADERS ON UNPAVED ROADS

TABLE A-10

PROJECT: FPL GLADES POWER PARK

063-7567

Parameters

Operations
Byproduct storage
Bottom ash bandling handling
F-76 F-99

Front end joader- loading of
Bottom Ash into truck- Unit
2

Bulldozing and
Compacting

Emission Point/Ares

Vehicle Dxta
Vehicle weight (W), ton

Maiterial throughput, ton

Operating lime, hours
days

Basis for vehicle mibes traveled (VMT)
Number of vehicles

Distance (miles) traveled/vehicle/route

YMT (no. vehicles x miles traveled per trip)

General/ Site Characteristics
Days of precipitstion greater than or
equal 10 0 254 mm (p}

Silt content {s). %

Panicle size muliiplier, PM (k)
PMy, (k)

CocfTicients for silt conlent- PM

Coefficiems for salf comen- PMI0

Emission Control Data
Emssion coniml method

Emussion control removal efficiency, %

Emission Factor (EF} Equation
Uncontrelted EF (UEF) Equation
Conirolled EF (CEF) Equation

Calcuiated PM Emission Factor (EF)
Uncontrolled EF. loVMT

Controlicd EF. Ib VMT

Calculsted PM,, Emission Factor (EF)
Uncontrolled EF. Ib-VMT

Controlied EF. ibVMT

Estimated Emission Rate (ER}

PMER Ib hr (based on daily rate)
TPY

PMIOER  Tbtr {based on daily rate)
TPY

Loaded
Unloaded
Average

Hourly

Daily
Annual

Datly
Annual

Per trip
Daily
Annual

Shon-ienn
Annual

T mow

Near Boiler Bldg #2

70
50
60

80

365

365

G038
0.550
201

113
2.2

4.9
1.5

0.7
0.45

(.45

High moisture conient (20%)
90

Byproduct Storage Arca

70
50
60

Jos

730

0.074
20
7.205

g
113

2.2

49
1.5

0.7
0.45
09
0.45

High moisture content and
watering as needed
50

UEF(IB/VMT) = k x {s/12)" 1 (Wy3)° x [(365 - p)/365]
CEF(Ib/VMT) = UEF (Ib/VYMT) x (100 - Removal efficiency (%))

Short term
Annual
Short term
Annual

Short term
Annual
Short Term
Annual

575
3.97
0.58
040

1.2%
.87
013
.09

0.01

000
0.0l

575
197
0.58
0.40

1.25
0.87
013
0.0%

.47
1.43
Q.10
031

Source: USEPA, 2006 (AP-42, Section 13.2.2 Unpaved Roads).

17567 4 4 PSD A-Matonal Handling XLS
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ESTIMATION OF DAILY PM EMISSION FACTORS AND RATES FOR YEHICLE TRAFFEC ON PAVED ROADS

TABLE A-11

PROJECT: FPL GLADES POWER PARK

063-7567

By Products Storage Vehicles Combined
General Data F-95 F-95 Vahicles
Throughput Data
Operation days {N) Annyal 368 365 165
Vehicle Data
Number of vehicles Annual 964,833 65,700 162,533
Daily 265 180 445
Distance (miles) ravelled’ vehicle! route Per trip 4.18 4.18 418
VMT (r{o. vehicles x niies travelled) Annual 404 939 274,745 679,684
! Daily 11094 7527 1.862.)
'
|
V:hic]e‘,weight {W), 1on Loaded 325 3
Unleaded 12.5 3
\ Average- Annuval 225 3 [EH,)
Daily 225 3 4.6
General/ Site Characteristics
Days of precipsiation greater than or Daly U] 0 0
equal 10.0.254 1nm (P) Annual 113 13 113
Silt Loading (sL). pn’ 10 1.0 Lo
Particle size maltplier, PM (k) 0.082 0082 0.082
I PM,, (k) 0.016 0016 0.016
Emissil:u!L Factor Fleel Exhaust {C), Ib/VMT 000047 0.00047 0.00047
Emission Funtrol Data
Emission control method Vacuutn Vacuum
i Vacoum Sweepinp/Watermyg Sweeping/Watenng Sweeping/Watering
Emissroln control removat efficiency, % 90 o0 90
(
Emission Factor {EF) Equation (Equations | & 2, daily basis, AP-42, Section 13.2.13)
Uncontrolled EF (UEF) Equation - PM UER(IVVMT) = [k x 1{sL72)" “x (Witon, avey3)* '3-C} (1-Pr4N)
\ PM,, UEF{VVYMT) = [k x {{sL/2)" “x (W(ton, ave¥3)' *1-C] ()-P/AN)
Controlled (Fwnal) EF (CEF) Equation CEF(IWVMT) = UEF (IWVMT) x (100 - Removal efficiency (%)}
Cllrullqu PM Emission Factor (EF)
Uncontrolled EF. Ib VMT Daily 0.56
: Annual 052
Contralled (Final) EF, 1b:VMT Daily 0.06
! Annual 0.05
Calculﬂedl PM,, Emission Factor {EF)
Uncontrolled EF. b VMT Daily 0100
Annual G401
Conll'olkg! (Funal) EF. lb VMT Daily 0.011
Annuat 4010
Estinated Emission Rate (ER)
PM Emiss:ion Raie (Ibhr) Daily a4
PA Elnkgim Rate {TPY) Annual 176
PM,, Emirssion Rate (Tb hr} Daily 0.85
P\, Elmlssion Rare (TPY) Annual 342
i

Source: USEPA. 2003 (AP42. Section 13.2.1. Paved Roads)

a Number of lvehu:ies basaed on- 1,936,664 ons bnyproducts
96813 2 wps
265 trips per day

|
H63T56T 4.4 PSIY A-Materal Haading X185
|
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December 13, 2006 063-7567

. TABLE A-12

INPUT DATA FOR MATERIALS HANDLING EMISSIONS ESTIMATES PROJECT: FPL. GLADES POWER PARK

Coal Limestone Fly Ash Bottom Ash Gypsum

Material Handling Data

Throughput, tons/year 6,744,425 469677 847,374 212,129 877,160
Moisture Content, % 6.45 a 2 a 20 a 20 a 10 a

Silt content (s), % 2.2 b 1.6 b NA NA 1.6 b
Meteorological Data

Mean Wind Speed, mph, annual 6.9 c

Mean Wind Speed, mph, daily 11 d

Number of Days >0.01 in rain, P 113 e

Frequency of Time wind >12 mph, F, % 13 f

This table provides the material and metcorological data used in the emission calculations.
Other spreadsheets have the operating parameters for each area.

Coal: average moisture; Limestone: assumed; Fly Ash and Bottom Ash (after plug mill wetting); Gypsume: Design.
Coal and Limestone: AP-42 Table 13.2.4-1; Fly Ash and Bottom Ash: not required; Gypsum: assumed.

2005 Local Climatological Data for Fort Myers (7 years of record)

2001-2005 Fort Myers, 90% percentile daily average wind speed.

2005 Local Climatological Data for Fort Myers International Airport (30 years of record)

2001-2005 Fort Myers hourly wind speeds > 12 mph.

0 oLh oo

Sources: FPL, 2006; Golder, 2006.

0637567/4.4 PSD/A-Material Handling. XLS Golder Associates
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December 13, 2006

TABLE A-12a

Project: FPL Glades Power Project

063.7567

i HIERARCHY OF CONTROL METHODS FOR MATERIAL HANDLING OPERATIONS
\
[
;

Control Method Used " Control Efficiency Description and Rationale

' Enclosed with bag-type filter. Source underground n an enclosed space with low
Undergmi.md enclosed building, or equivalent 99% drops. See (2)
Enclosed !Sr.ruclurc or Arca 95% Source enclosed with minimum openings for fugitive dust to escape
Water Sp}ays and enclosed on three sides 50% 60% for water spray and 75% for wind reduction for partial enclosure. See (2)
Water Sprays with Low Drops. or eguivalent 50% Low drop resulting in lower PM emissions coupled with water sprays
Telescoping chute with water sprays. or equivalent 5% Moderate drop coupled with waler sprays
Partial Enclosure with no control T0% Low to inoderate drop with some openings on at keast two sides. See {2)
Open Enc!osurc wilh waler sprays. or equivalent 60% Waler sprays (Based on 42% to 75% from EPA, 1992)
No control 0% No control provided

|
Source: EETA, 1992; Golder, 2006.
{1) Based ||Jn propesed preliminary design for the barge and the Jand-based system.

EPA, 1992 Fugitive Dust Background Documem and Technical lnformation Document for Best Available Control Measures.
OAQPS, EPA-450/2-92-004

|
{2) Rfduc!ion Based on Reducing Wind Speed

Wind Speed (U)  {L/5)"" Reduction Commen
{mph} from 6.9 mph
Ll
|69 1.520 Lised for open source
165 1.406 7.47%
|6 1.267 16.61%
|
55 1.132 25.534%
15 1.000 34.21%
‘4.5 0.872 42 63%
| 4 0 7a8 50.78%
[35 0629 58.62%
‘ 3 0555 66 13%
12.5 0 406 73.28% Used for partially enclosed source
12 0 304 BO.01%
|is 0.209 §6.25%
h 0.123 91.88% Used for enclosed (3-sided) source
05 0.050 96.70%
0.25 0.020 98B 66% Used for 1otally enclosed source

0637567/4.4 PSD.’A-?*!alrriil Handling. X1LS

|

Golder Associates




EMISSIONS FROM
COOLING TOWERS



December 14, 2006 063-7567
Percent of
PM Emission Emissions PMI0 Tower Drift Calculated PM10 %
TDS Rale <or=PMI0O  Emissions Circulation Rate Rate <or=PMI0D
{(ppmw) {Ib/hr) Yo {Ib/hr} (GPM) % %
1000 1.153 82.04 0.946 460,855 0.0005 82.04
2000 2.306 03.50 1.464 63.50
3000 3.459 50.00 1.730 50.00
4000 4612 38.33 1.768 38.33
5000 5.765 2097 1.728 29.97
6000 6.918 23,59 1.632 23159
7000 8.071 18.20 1.469 18.20
8000 9224 13.57 1.252 13.57
4000 10.378 9.65 1.001 9.65
10000 11,531 6.28 0.724 6.28
11000 12.684 5.1 0.648 5.11
12000 13.837 4.46 617 4.46
30000 34.592 0.76 0.263 0.76
89600 103.314 0.22 0.227 022
Percentage of Drift PM that Evaporates to PM10 Dt presenve for we cooling .ﬂttil.(.]hE:l:f.':‘.,ﬁ,a::i:gim (6P st 0.0005% it e
16.0
90.00 14.0 -~ - - — —=
80.00 - § % 12.0 _” e e e
70.00 1 (2| - 3 ”
5 £ 100 {-- - - - e D ——
60.00 -] < -
- __?: ,g 8.0 - e et - - -
g 50.00 {-{% k] -
5 40 00 . '%-%E LE 60 T = T /"‘ -
o & S -
30.00 1 13 B 4D fom e B e e —
20,00 - *‘*‘ s T
10.00 {- =
% 0.0
0.00 1000 2000 000 40 5000 H000 040 Rty 9000 I0A0D 11K 12600
1000 2004 0w 401K s [l 0 ROON HN0 100 11000 12000 (lirculaling Water TDS (ppmw)
Circulating Water TDS (ppmw) — — — PM Exmission Rate PM10 Emission Rate

0637567/4.4/PSD A-Cooling Towers
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December 14, 2006
}

063-7567

! TABLE CT-1
RESULTANT SOLID PARTICULATE SIZE DISTRIBUTION (TDS = 1000 ppmv)
EPRI Droplet Droplet Droplet Mass| Particulate Mass | Solid Particulate | Solid Particulate | EPRI % Mass
Diameter Volume (ug) (Solids) Yolume Diameter Smaller
(um) {um3) fug) (um3) (um)
10 523.6 5.24E-04 5.24E-07 0.24 0.769 0.000
20 4188.8 4.19E-03 4 19E-06 1.90 §.538 0.196
30 14137.2 1.41E-02 1.4)E-05 6.43 2.307 0226
40 335103 3.35E-02 3.35E-05 15.23 3.076 0514
50 65449 8 6.54E-02 6.54E-05 29.75 3844 1.816
60 113097.3 1.13E-01 1.13E-04 51.41 4613 5.702
70 179594 4 1.80E-01 1.80E-04 81.63 5.382 21.348
90 381703.5 3.82E-01 3.82E-04 173.50 6.920 49 812
110 696910.0 6.97E-01 6.97E-04 316.78 8458 70.509
130 1150346.5 1.15E+00 1.15E-03 522.88 9.995 82.023
150 17671459 1.77E+00 1.77E-03 803.25 11.533 88.012
180 3053628.1 3.05E+00 3.05E-03 j388.01 13.840 91.032
210 4849(48.3 4 85E+00 4 85E-03 2204.11 16.147 92.468
240 7238229.5 7.24E+H00 7.24E-03 3290.10 18.453 94.091
270 10305994.7 1O3E+O] 1.03E-02 4684.54 20.760 94 689
300 14137166.9 [.41E+0! 1.41E-02 642598 23.066 96.288
350 224492975 2.24E+01 2.24E-02 10204.23 26.911 97.011
400 33510321.6 3.35E+01] 3.35E-02 15231 .96 30.755 98.340
450 477129384 4.77E+H 4.7T7E-02 21687.70 34.600 99071
500 65449846.9 6.54E+01 6. 54E-02 2974993 38.444 99.071
600 1130973355 1.13E+02 1,13E-01 51407 .88 46.133 100.000
[
100.000
90.000 —
e ;
2 80.000 |-
]
. E 70.000 { - —r - -
- ® 60.000 {—— -
1
é 50.000 - m o
2 40.000 4o e
Q 1. R
o 39.000
@ U
e 20.000
10.000 +—— ;_’./’/
0.000 +—+—t¢—t—r—t= . r e PR . —_—
, 2 ® K © ¥ M N Q2 @ WwomQ 0 g ©® - W O ¥ o
S 8383858 33833833 9L 8 H KRB I
O - N o o w 0 0 & O «— o O &6 O M O O < o 0
-— -~ -— — od od od ™ ™ ) -+

Solid Particle Diameter, um

0637567/4.4 PSD/A-Coohng Towers
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December 14, 2006

TABLE CT-2

RESULTANT SOLID PARTICULATE SIZE DISTRIBUTION (TDS = 2000 ppmw)

063-7567

EPRI Droplet Droplet Droplet Mass| Particulate Mass | Solid Particulate | Solid Particulate | EPRI % Mass
Diameter Volume (ug) (Solids) Volume Diameter Smaller
(um) (um3) (ug) {um3) (um)
10 5236 5.24E-04 1.05E-06 0.48 0.96% 0.000
20 4188.8 4.19E-03 8.38E-06 381 1.937 0.196
30 14137.2 1.41E-02 2.83E-05 12.85 2.506 0226
40 335103 3.35E-02 6.70E-05 30.46 3.875 0.514
50 65449 8 6.54E-02 1.31E-04 59.50 4.844 1.816
60 113097.3 L13E-0! 2.26E-04 102.82 5.812 5.702
70 179594.4 1.80E-01 3.59E-04 163.27 6.781 21.348
90 381703.5 3.82E-01 7.63E-04 347.00 8719 49.812
110 696910.0 6.97E-01 1.39E-03 633.55 10.656 70.509
130 1150346.5 1.15E+00 2.30E-03 1045.77 12.593 82.023
150 17671459 1.77E+H00 3.53E-03 1606.50 14.531 88.012
180 3053628.1 3.05E+00 6.11E-03 2776.03 17.437 91.032
210 48490483 4 BSE+Q0 9.70E-03 4408.23 20.343 92 468
240 723182295 7.24E+00 1.45E-02 6580.21 23.250 94.061
270 10305994 7 1.03E401 2.06E-02 9369.09 26.156 94.689
300 14137166.9 1.41E+01 2.83E-02 12851.97 29.062 96.288
350 224492975 2.24E+01 4 49E-02 20408.45 33.906 97.011
400 335103216 3.35E+01 6.70E-02 30463.93 38.749 98.340
450 477129384 4.77E+0I 9.54E-02 4337540 43.593 99.071
500 65449846.9 6.54E+0] 1.31E-01 5949986 484136 99.071
&0 1110197335 & 1 13FEHY?2 2 26E-01 L2R15 74 58174 160 000
100.000
90.000 |- - -
L
2 80.000 .
2]
g 70000 +—— -
w
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@ |
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December 14, 2006

063-7567

TABLE CT-3
RESULTANT SOLID PARTICULATE SIZE DISTRIBUTION {TDS = 3000 ppmw)
1| EPRI Droplet Droplet Droplet Mass{ Particulate Mass | Solid Particulate | Solid Particulate | EPR] % Mass
| Diameter Volume (ug) {Solids) Volume Diameter Smaller
| (um) (um3) (ug) (um3) (um)
10 523.6 5.24E-04 1.57E-06 0.71 1.109 0.000
20 4188.8 4.19E-03 1.26E-05 5.7 2218 0.196
30 14137.2 1.41E-02 4.24E-05 19.28 3327 0.226
40 335103 3.35E-02 1.01E-04 45.70 4.436 0.514
50 65449.8 6.54E-02 1.96E-04 89.25 5.545 1.816
60 113097.3 1.13E-01 330E-4 154.22 6.654 5.702
70 179594 .4 1.80E-01 5.39E-04 24490 7.762 21.348
90 3817035 3.82E-01 1.15E-03 520.50 9.980 49812
110 696910.0 6.97E-01 2.09E-03 950.33 12.198 70.509
130 11503465 1.15E+H0Q 3.45E-03 1568.65 14.416 82.023
150 17671459 1.7T7E+00 5.30E-03 240974 16 634 88.012
180 3053628.1 3.05E+00 9.16E-03 4164.04 19.961 91.032
210 4849048.3 4.85E+00 1 45E-02 6612.34 23.287 92.468
240 72382295 7.24E+00 21TE-02 9870.31 26.614 94 091
270 10305994.7 1LOJE+01 3.09E-02 14053.63 29.941 94.689
300 14137166.9 1.41E+01 4.24E-02 19277.95 33.268 96.288
350 224492975 2.24E+01 6.73E-02 30612.68 38812 97.011
400 335103216 3.35E+0!L 1.OLE-Ot 45695.89 44,357 98.340
450 477129384 4.77E+H01 1.43E-0! 65063.10 49501 99.071
500 6354498469 6.54E+01 1.96E-01 89249.79 55.446 99.071
600 113097335.5 1.13E+H32 3.39E-01 154223.64 66.535 100.000
|
100.000
90.000 +—— -
5 |
2 80.000 4— —-eoee
© |
£ 700004 -~ - -
[/4] !
»  ©0.000
| 8 50000 |-
. |
i ‘:“; 40.000 | -
. @ 1.
3 30.000
& 200004 - --
Q. .
‘IP.OOO --
'

0.000

1.109 ¢
2218 ¢

3.327

9.980
12.198
14.416

16634
19.961
23.287
26.614

29.941
33.268
38.812

Solid Particle Diameter, um

44 357
49.901
55.446

66.535

06375674 4 PSIMA-Cooling Towers

Golder Associates




December 14, 2006

TABLE CT-4

RESULTANT SOLID PARTICULATE SIZE DISTRIBUTION (TDS = 4000 ppmw)

Solid Particulate

EPRI1 %% Mass

063-7567

EPRI Dropiet Droplet Droplet Mass| Particulate Mass | Solid Particulate
Diameter Volume (ug) {Solids) Volume Diameter Smaller
{(um) (um3) (ug) {um3) (um)
10 5236 5.24E-04 2.09E-06 0.95 1.221 0.000
20 4188.8 4.19E03 1.68E-05 7.62 2.44} 0.19¢6
30 14137.2 1.41E-02 5.65E05 25.70 3.662 0.226
40 335103 3.35E-02 1.34E-04 60.93 4.882 0514
50 654498 6.54E-02 2.62E-04 119.00 6.103 1.816
60 1130973 1.13E-01 4.52E-04 205.63 7.323 5.702
70 179594 .4 1.80E-0! 7.18E-04 32654 8.544 21.348
90 381703.5 3.82E-01 1.53E-03 694 .01 10.985 49.812
110 696910.0 6.97E-01 2.79E-03 1267.11 13.426 70.509
130 1150346.5 L1SEH)O 4.60E-03 2091.54 15.867 82023
150 17671459 b.ITEHDO 7.07E-03 321299 18.308 88.012
180 3053628.1 3.05E+00 1.22E-02 5552.05 21.969 91.032
210 48490483 4 B5E+00 1.54E-02 881645 25631 92.468
240 7238229.5 7.24E+00 2.90E-02 13160 42 29.293 94.091
270 103059947 1.03E+01 4 12E-02 18738.17 12,954 94.689
3100 141371669 1.41E+01 5.65E-02 25703.94 36.616 96288
350 224492975 2.24E+01 B.98E-02 40816.90 42.718 97.011
400 335103216 3.35E+01 1.34E-01 60927.86 48.821 98.340
450 477129384 4. 7TE+01 191E-01 2675080 54924 949.071
500 65449846.9 6.54E+01 2.62E-01 118999.72 61.026 89.071
600 113097335.5 J.13E+02 4.52E-01 205631.52 73.231 100.000
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063-7567

TABLE CT-5
RESULTANT SOLID PARTICULATE SIZE DISTRIBUTION (1DS = 5000 ppmw
EPRI Droplet] Droplet Droplet Mass| Particulate Mass | Soiid Particulate | Solid Particulate | EPRI % Mass
Diameter Yolume {ug) (Solids) Volume Diameter Smaller
i {um) {uml) {ug) {um3) {um)
: ¥ 5236 5.24E-04 2.62E-06 1.19 1.315 0.000
i 20 4188.8 4.19E-03 2.09E-05 9.52 2.630 0.196
30 14137.2 1.41E-02 1.07E-05 3213 31944 0.226
1\ 40 335103 3.35E-02 1.68E-04 76.16 5.259 0.514
| 50 65449.8 6.54E-02 3.27E-04 148.75 6.574 1.816
i 60 1130973 1.13E-01 5.65E-04 257.04 7.889 5.702
70 179594.4 1.80E-01 8.98E-04 408.17 $.203 21.348
90 38170315 3.82E-0] 1.91E-03 867.51 11.833 49.812 60.161 60.161
110 696910.0 6.97E-01 3.48E-03 1583.89 14.462 70.509
130 1150346.5 E1SE+00 5.75E-03 2614.42 17.092 82.023
150 17671459 1.77E+00 8.B4E-03 4016.24 19.722 88.012
180 3053628.1 3.05E+00 1.51E-02 6940.06 23.666 91.032
210 4849048.3 4.85E+00 2.42E-02 11020.56 27.610 92.468 91.511 31.350
240 72382295 7.24E+00 31.62E-02 16450.52 31.554 94.091
2710 10305994.7 1.03E+0] 5.15€-02 2342272 35.499 94.689
3980 141371669 141E+Q] 7.07E-02 3212892 39.443 96.288 96.288 47117
350 224492975 2.24E401 1.12E-01 51021.13 46017 57.011
. 400 335103216 3.35E+01 1.68E-01 76159.82 52.5% 98.340 98.340 2,052
! 450 477129384 4.7TEAD1 2.39E-01 108438.50 59.165 99.071
i 500 654498469 6.54E+01 3.27E-0] 148749.65 65.738 99.071 99.071 0.731
| 600 113097335.5 1.13E402 5.65E-01 257039.40 78.886 100.000f  1H00.000 0.929
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TABLE CT-6

RESULTANT SOLID PARTICULATE SI1ZE DISTRIBUTION (TDS = 6000 ppmw)

063-7567

EPRI Droplet Droplet Droplet Mass| Particulate Mass | Solid Particulate | Solid Particolate | EPRI %% Mass
Diameter Volume {ug) (Solids) Volume Diameter Smaller
(um) (um3) (ug) (um3) _(um)
10 523.6 5.24E-04 3.14E-06 1.43 1.397 0.000
20 4]188.8 4_J9E-03 2.51E-05 11.42 2,794 0.1%6
30 14137.2 1.41E-02 848E-05 38.56 4.191 0.226
40 335103 3.35E-02 2.01E-04 9139 5.589 0.514
50 654498 6.54E-02 3.93E-04 178.50 6.986 1.816
60 1130973 E.13E-0] 6.79E-04 308.45 8383 5.702
70 179594.4 1.80E-0) 1.08E-03 48980 9.780 21.348
90 381703.5 3182E-01 2.29E-03 1041.01 12.574 49812
110 696910.0 6.97E-01 4.18E-03 1900.66 15.369 70.509
130 1150346.5 1.15E+00 6.90E-03 313731 18.163 $2.023
150 17671459 1.77E+00 1.06E-02 431949 20.957 88.012
180 3053628.1 J.05E+00 1.83E-02 8328.08 25.149 91.032
210 48490483 4 85E+00 291E02 13224.68 29.340 92.468
240 72382295 7.24E+00 4.34E-02 19740.63 33.532 94.091
270 10305994 .7 [.O3E+01 6.18E-02 2810726 37.723 94.689
300 14137166.9 I.41E+01 8.48E-02 3855591 45.914 96.288
350 22449297 5 2.24E+01 1.35E-01 61225.36 48.900 97.011
400 335103216 3.35E+01 2.01E-01 91391.79 '55.8%6 98.340
450 47712938.4 4.77E+01 2.86E-01 130126.20 62.872 99.071
500 65449846 .9 6.54E+01 3.93E-0) 178499.58 69.857 99.071
600 113097335.5 1. 13E+(2 6.79E-01 308447.28 83,829 100.000
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| TABLE CT-7
l‘ RESULTANT SOLID PARTICULATE SI1ZE DISTRIBUTION (¥DS = 7000 ppmw)
EPRI Droplet Droplet Droplet Mass| Particulate Mass | Solid Particulate | Solid Particulate | EFRI % Mass
Diameter Yolume {ug) (Solids) Volume Diameter Smaller
(um) (um3) (ug) (um3) (um)
10 523.6 5.24E-04 3.67E06 1.67 1.471 0.000
20 4188.8 4.19E-03 2 93E-05 13.33 2.942 0.196
30 141372 1.41E-02 9.90E-05 44.98 4412 0.226
40 335103 3.35E-02 2.35E-04 106.62 5.883 0.514
50 654498 6.54E-02 4.58E-04 208.25 7.354 1.816
60 1130973 1.13E-01 7.92E-04 359.86 8.825 5.702
70 179594.4 I 8CE-01 1.26E-03 571.44 10.296 21.348
90 381703.5 3.82E-01 2.67E-03 1214.51 13.237 49812
. 110 696910.0 6.97E-Gi 4.88E-03 2217.44 16.179 70.509
130 1150346.5 P AISE+00 B.05E-03 3660.19 19.121 82.023
| 150 17671459 1.77E+00 1.24E-02 5622.74 22.062 88.012
! 180 30536281 3.05E+00 2.14E-02 9716.09 26475 91.032
210 48490483 4.85E+00 339E-02 - 15428.79 30.887 92.468
‘i 240 7238229.5 7.24E+00 5.07E-02 23030.73 35300 94091
270 103059947 1.03E+01 7.21E02 32791.80 39.712 94 689
' 300 141371669 1.41E+0] 9.90E-02 44981.89 44,124 96.288
i 350 224492975 2.24E+01] 1.57E-01 7142958 51479 97.011
400 335103216 3.35E+01 2.35E-01 106623.75 58.833 98.340
i 450 477129384 4. 77E+01 3.34E-01 151813.89 66.187 99071
| 500 65449846.9 6.54E+01 4.58E-01 208249.51 73.541 99.071
| 600 113097335.5 1.13E+02 7.92E-01 359855.16 88.249 100.000
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December 14, 2006

TABLE CT-8
RESULTANT SOLID PARTICULATE SIZE DISTRIBUTION (TDS = 7700 ppmw)
EPRI Droplet Droplet Droplet Mass| Particulate Mass | Solid Particulate | Solid Particulate | EPRI % Mass
Diameter Veolume (ug) (Sotlids) Volume Diameter Smaller
(um) (uml) (ug) {(um3) {um)
10 5236 5.24E-04 4.03E-06 1.83 1.518 0.000
20 4188.8 4.19E-03 3.23E-05 14.66 3.037 0.196
10 14137.2 1.41E-02 1.09E-04 49.48 4,555 0.226
40 335103 J.I5E-02 2.58E-04 117.29 6.073 0.514
50 65449 8 6.54E-02 5.04E-04 229.07 7.5391 1.816
60 113097.3 1.13E-01 8.71E-04 395.84 9.110 5.702
70 179594 4 1.80E-01 1.38E-03 628.58 10.628 21.348
90 381703.5 3.82E-01 2.94E-03 1335.96 13.665 49812
110 696910.0 6.97E-01 5.37E-03 2439.18 16.701 70.509
130 1150346.5 1.15E+00 8.86E-03 4026.21 19.738 82.023
150 17671459 1.77TE+00 1.36E-02 6185.01 22.774 88.012
180 3053628.1 3.05E+00 2.35E-02 10687.70 27.329 91,032
210 4849048.3 4.85E+00 3.73E-02 16971.67 31.884 02.468
240 72382295 7.24E+00 5.57E-02 25333.80 36.439 94.091
270 10305994.7 1.03E+01 7.94E-02 36070.98 40.994 94,689
300 14137166.9 1.41E+01 1.09E-01 49480.08 45.549 96.288
350 22449297.5 2.24E+01 1.73E-01 78572.54 53.140 87.011
400 33510321.6 3.35E+01 2.58E-01 117286.13 60.732 98.340
450 47712938.4 4 77E+Q] 3.67E-01 166995.28 68.323 99.071
500 65449846.9 6.54E+01 5.04E-01 229074.46 75915 99.071
600 1130973355 1.13E+02 8.71E-Ql 395840.67 91.098 100.000

0637567/4 4 PSD/A-Cooling Towers XLS
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TABLE CT-9

RESULTANT SOLID PARTICULATE SIZE DISTRIBUTION (TDS = 8000 ppmw}

063-7567

EPRI Droplet Droplet Droplet Mass| Particulate Mass | Solid Particulate | Solid Particulate | EPRI % Mass
Diameter Yolume {ug) (Solids) Volume Diameter Smaller
(um) (um3) (ug) (um3) (um)
i0 5236 5.24E-04 4.19E-06 1.80 1.538 0.000
20 41888 4.19E-03 31.35E-05 15.23 3076 0.196
30 141372 1.41E-02 1.13E-04 51.41 4.613 0226
40 335103 335402 2.68E-04 121.86 6.151 0.514
50 65449 8 6.54E-02 5.24E-04 238.00 7.689 1.816
60 113097.3 1.13E-01 9.05E-04 411.26 9227 5.702
70 179594 .4 1.80E-01 1.44E03 653.07 10.764 21.348
90 1817035 1.82E-01 3.05E-03 " 1388.01 13.840 49812
110 696910.0 6.97E-01 5 58E-03 253422 16915 70.509
130 1150346.5 1.15E+00 9.20E-03 4183.08 19.991 §2.023
150 17671459 1.77E+00 1.41E-02 6425.98 23.066 88.0E2
180 30536281 3.05E+00 2 44E-D2 11104.10 27.680 91.032
210 48490483 4, B5E+00 3.8BE02 17632.90 32293 92.468
240 72382295 T.24E+00 5.79E-02 26320.83 36.906 94.091
270 10305994.7 1.03E+01 8.24E-02 37476.34 41.520 94 689
300 14137166.9 b 41E+01 1.13E-01 51407 88 46.133 96.288
350 224492975 2. 24E+01 1.80E-01 81633.8t 53.822 97.011
400 335103216 3.35F+00 2.68E-01 121855.72 61.510 98.340
450 477129384 4.TTE+01 3.82E-01 173501.59 69.159 59.071
500 65449846.9 6 34E+01 5.24E-01 237999 44 76.888 99.071
600 113097335.5 1.13E+02 9.05E-01 411263.04 92.266 100.000
190.000 —————e
s ?0.000 /_’_k_.——o—*ﬂ
= I80.000 /
£ 70.000 41— —_ —
» |
iy 60000 e e _
PR
8 50000 — .
S 40000 fom
$ 30000 - o o
& 20.000 4 - .
a |
10.000 |
'0.000 - . .

1.538

3.076
4.613

27.680
32.293

46.133
53.822

Solid Particle Diameter, um

61.510
69.199
76.888
92.266

0637567/4.4 PSD/A-Cooling Towers XLS

Golder Associates




December 14, 2006

TABLE CT-10

RESULTANT SOLID PARTICULATE S1ZE DISTRIBUTION (TDS = 9040 ppmw)

063-7567

EPRI] Droplet Droplet Droplet Mass| Particulate Mass | Solid Particulate | Solid Particulate | EPRI % Mass
Diameter Volume (ug) (Solids) Volume Diameter Smaller

(um) (um3l) _{ug) (um3) (um)

10 523.6 5.24E-04 4.71E-06 214 1.599 0.000

20 4]188.8 4.19E-03 3.77E-05 17.14 3.199 0.196

0 14137.2 1.41E-02 i.27E-04 57.83 4,798 0.226

40 335103 3.35E-02 3.02E-04 137.09 6.397 0.514

50 65449.8 6.54E-02 5.89E-04 267.75 7.997 1.816

60 1130973 1.13E-01 1.02E-03 462.67 9.596 5.702

70 179594.4 1.80E-01 1.62E-03 734.70 11195 21.348

90 381703.5 3.82E-0! 3.44E-03 1561.51 14.394 49812

110 696910.0 6.97E-01 6.27E-03 2851.00 17.593 70.509

130 1150346.% 1.15E+00 1.O4E-02 4705.96 20.791 §2.023

150 1767145.9 1.77TE+00 1.59£-02 722923 23.990 88.012

180 3053628.1 31.05E+00 2.75E-02 12492.11 28.788 91.032

210 48450483 4 25E+00 4.36E-02 19837.02 33.586 92.468

240 72382295 7.24E+00 6.51E-02 29610.94 38.384 94.091

270 10305994.7 1O3E+01 9.28E-02 42160.8% 43.182 94.689

300 141371669 | .41E+01 1.27E-01 537833.86 47.980 96.288

350 22449297.5 2.24E+01 2.02E-01 9183804 55.977 97.011

400 335103216 3.35E+0] 3.02E-0t 137087.68 63.973 98.340

450 477129384 4 TTE+01 4.29E-01 195189.29 71970 99.071

500 65449846 .9 6.54E+01 5.89E-0! 267749.37 79.967 99.071

600 113097335.5 1.13E+(2 1.02E+00 462670.92 95.960 100.000
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063-7567

TABLE CT-11
RESULTANT SOLID PARTICULAT SIZE DISTRIBUTION (TDS = 10000 ppmw)
i EPRI Droplet Droplet Droplet Mass| Particulate Mass | Solid Particulate | Solid Particulate | EPR1 % Mass
Diameter Volume {ug) (Solids) Yolume Diameter Smalier
(um) (um3) (ug) {um3) (um)
\ 10 523.6 5.24E-04 5.24E-06 2.38 1.657 0.000
. 20 4188.8 4.19E-03 4.19E-05 19.04 31313 0.196
l 30 14137.2 1.41E02 1.41E-04 64.26 4.970 0.226
‘ 40 335103 3.35E-02 3.35E-04 152.32 6.626 0514
50 654498 6.54E-02 6.54E-04 297.50 8.283 1.816
60 113097.3 FI3EDI 1.13E-03 514.08 9.939 5.702
70 179594 4 1.8GE-01 1.80E-03 816.34 11.596 21.348
90 3B1703.5 3.82E-01 3B2E0 1735.02 14.909 49812
110 696910.0 6.97E-01 6.97E-03 3167.77 18.222 70.509
130 1150346.5 | F5E+00 1.15E-02 5228.85 21.535 82.023
150 1767145.9 1.77E+00 1.77E-02 8032.48 24 848 88.012
180 3053628.1 3.05E+00 3.05E-02 13880113 29817 91.032
210 48490483 4.85E+00 4.85E-02 22041.13 34.787 92.468
240 72382295 7.24E+00 7.24E02 32901.04 39.756 94.091
270 10305994.7 1.03E+01 1.03E-0t 46845.43 44726 94 689
300 141371669 1.41E+01 1.41E-01 6425985 49.695 96.288
350 224492915 2.24E+01 2.24E-01 102042 .26 57.978 97.011
400 33510321.6 3.35E+01 335E01 152319.64 66.260 98.340
450 477129384 4 77E+0] 4.77E-01 216876.99 74.543 99.071
500 654498469 6.54E+01 6.54E-0] 29749930 82.825 99.071
600 1130973355 1.13E+02 1.13E+)0 514078.80 59.390 100.000
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TABLE CT-12

RESULTANT SOLID PARTICULATE SIZE DISTRIBUTION (TDS = 11600 ppmw}

063-7567

EPRI Droplet Droplet Droplet Mass| Particulate Mass | Solid Particulate | Solid Particulate | EPR] % Mass
Diameter Volume (ug) {Soclids) Volume Diameter Smaller
{um) {um3) {ug) {uml) (um)
10 523.6 5.24E-04 5.76E-06 2.62 1.710 0.000
20 4188.8 4.19E-03 4.61E-05 20.94 3.420 0.196
30 14137.2 1.41E-02 1.56C-04 70.69 5.130 0.226
40 335103 3.35E-02 3.69E-04 167 55 6.840 0.514
50 65449 8 6.54E-02 7.20E-04 32725 8.550 1.816
60 113097.3 1.13E-01 1.24E-03 565.49 10.260 5.702
70 179594 .4 1.80E-01 1.98E-03 897.97 11.970 21.348
90 381703.5 3.82E-01 4.20E-03 1908.52 15.350 49.812
110 696910.0 6.97E-01 7.67E-03 3484 55 18.810 70.509
130 1150346.5 1.15E+00 1.27E-02 5751.73 22.230 82.023
150 1767145.9 1.77E+00 1.94E-02 8835.73 25.650 88.012
180 3053628.1 3.05E+00 3.36E-02 15268.14 30.780 91.032
210 48490483 4.85E+00 5.33E-02 2474524 35909 92.468
240 72382295 7.24E+00 7.96E-02 36191.15 41.039 94.091
270 10305994.7 1.03E+0I 1.13E-01 51529.97 46.16% 94.689
300 141371669 141E+01 1.56E-01 70685.83 51.299 96.288
350 22449297.5 2.24E+01 2.47E-01 112246 .49 59.849 97.001
400 33510321.6 3.35E+01] 3.69E-01 167551.61 68.399 98.340
450 477129384 4.77E+0] 5.25E-01 238564.69 76.949 95.071
500 65449846.9 6.54E+01 7.20E-01 32724923 85.499 99.071
600 113097335.5 i.13E+02 1.24E+00 565486.68 102.599 100.000
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TABLE CT-13

RESULTANT SOLID PARTICULATE SIZE DISTRIBUTION (TDS = 12000 ppmw)

EPRI Droplet Droplet Droplet Mass| Particulate Mass | Selid Particulate | Solid Particulate | EPR] % Mass
| Diameter Volume {ug) (Solids) Volume Diameter Smaller
1 (um) (um3) (ug) (um3) (urm)
10 523.6 5.24E-04 6.28E-06 2.86 1.760 0.000
20 4188.8 4.19E-03 5.03E-05 22.85 3.521 0.1%6
30 14137.2 1.41E-02 1.70E-04 T7.11 5.281 0.226
40 335103 335E02 4.02E-04 182.78 7.041 0514
50 65449.8 6.54E-02 7.85E-04 357.00 8.801 1.816
60 113097.3 1.13E-01 1.36E-03 616.89 10.562 5.702
70 179594 4 §.80E-01 2.16E-03 979.61 12.322 21.348
90 381703.5 3.82E-01 4.58E-03 2082.02 15.843 49812
110 696910.0 6.97E-01 8.36E-03 3801.33 19.363 70.509
130 1150346.5 V. 15E+00 }.38E-02 6274.62 22.384 82.023
150 1767145.9 1.77E+00 2.12E-02 963898 26.404 88.012
180 30536281 3.05E+00 3.66E-02 16656.15 31.685 91.032
210 4849048.3 4 85E+00 5.82E-02 26449.35 36.966 92.468
240 7238229.5 7.24E+00 8.69E-02 3948125 42.247 94,091
270 10305994.7 1.03E+01 1.24E-01 56214.52 47.528 94.689
300 14137166.9 1.41E+01 1.70E-01 77111.82 52.809 96.288
350 224492975 2.24E+01 2.69E-01 122450.71 61.610 97.011
400 33510321.6 335E+01 4.02E-01 182783.57 70412 98.340
450 47712938.4 4. 77E+O) 5.73E-01 260252.39 79213 99.071
500 654498469 6.54E+(}] 7.85E-01 356999.17 88.015 99.071
600 113097335.5 1.13E+02 1.36E+00 616894.56 105.618 100.000

063-7567

Percent Mass Smaller
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TABLE CT-14

RESULTANT SOLID PARTICULATE SIZE DISTRIBUTION (TDS = 30000 ppmw)

063-7567

EPRI Droplet Droplet Droplet Mass| Particulate Mass | Solid Particulate | Solid Particulate EPRI % Mass
Diameter Yolume (ug) {Solids) Volume Diameter Smaller
{um) (um3) (g (um3) {um)
10 523.6 5.24E-04 1.57E-05 7.14 2.389 0.000
20 41888 4.19E-03 1.26E-04 57.12 4778 0.196
30 14137.2 1.41E-02 4 24E-04 192.78 7.167 0.226
40 335103 3.35E-02 1.01E-03 456.96 9.556 0.514
50 65449.8 6.54E-02 1.96E-03 892.50 11.945 1.816
60 1130973 1.13E01 3.39E-03 1542.24 14335 5.702
70 179594 .4 1.80E-01 5.39E-03 244901 16.724 21.348
30 381703.5 3.82E-01 1.1SE-02 5205.05 21.502 49812
110 696910.0 6.97E-01 2.09E-02 9503.32 26.280 70.509
130 1150346.5 1.15E+00 3.45E-02 15686.54 31.058 82.023
150 1767145.9 1.77E+H00 5.30E-02 24097 44 35.836 £8.012
180 30536281 3.05E+H00 9.16E-02 41640.38 43.004 91.032
210 48490483 4.85E+00 145E-1 66123.39 5017} 92.468
240 7238229.5 7.24E+H00 2.17E-01 98703.13 57.338 94.091
270 10305994.7 1.03E+0| 3.09E-01 140536.29 64.505 94,689
300 14137166.9 1.41E+0! 4.24E-01 192779.55 71.673 96.288
350 224492975 2.24E+01 6.73E-01 306126.78 83.618 97.011
400 33510321.6 3.35E+01 1.01E+00 456958.93 95.564 98.340
450 477129384 4.77E+01 1.43E+00 650630.98 107.509 99.071
500 654498469 6.54E+01 1.96E+00 892497 91 119.455 99.071
600 113097335.5 1.13E+02 3.39E+D0 1542236.39 143.346 100.000
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063-7567

Solid Particle Diameter, um

TABLE CT-15
RESULTANT SOLID PARTICULATE SIZE DISTRIBUTION (TDS = 30000 ppmw)
EPRI Droplet Drroplet Droplet Mass| Particulate Mass | Solid Particulate | Solid Particulate | EPR] % Mass
Diameter Yolume (ug) (Solids) Volume Diameter Smaller
(um) (um3) (ug) {um3) (um)
10 5236 5.24E-04 4.69E-05 21.32 3444 0.000
20 4188.8 4.19E-03 3.75E-04 170.60 6.381 0.196
30 141372 141E02 1.27E-63 575.77 10.322 0.226
40 335103 3.35E-02 3.00E-03 1364.78 13.762 0.514
50 65449 8 6.54E-02 5.86E-03 2665.59 17.203 1.816
60 1130973 1.13E-01 1.01E-02 4606.15 20.643 5.702
70 179594 .4 1.80E-01 1.61E-02 731439 24.084 21.348
S0 381703.5 3.82E-01 342E-02 15545.74 30.965 49812
110 696910.0 6.97E-01 6.24E-02 28383.24 37.846 70.509
130 1150346.5 1.15E+00 1.03EQ! 46850.48 44727 §2.023
150 17671459 1.77E+00 1.58E-01 71971.03 51.608 38.012
180 3053628.1 3.05E+00 274E-01 124365.94 61.930 91.032
210 48490483 4 85E+00 4.34E-01 197488.51 72.252 92.468
240 72382295 7.24E+00 6.49E-01 294793.35 82.573 94.091
270 10305994 7 }O3E+0L 9.23E-01 419735.06 92,895 94.689
300 141371669 LAVE+Q] 1.27E+00 575768.25 103.217 96.288
350 224492975 2.24E+01 2.01E+00 914298.66 120.419 97.011
400 3351032L.6 3.35E+01 3.00E+00 1364784.01 137.622 98.340
450 477129384 4.77E+01 4.28E+00 1943217.86 154825 99.071
500 65449846.9 6.54E+01 5.86E-+00 2665593.77 172.028 99.071
600 113097335.% 1135402 LO1E+O1 4606146.03 206.433 100.000
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Calculating Realistic PM;y Emissions from Cooling Towers

Abstfut No. 216 Session No. AM-1b

Joel Reisman snd Gordon Frisbie ) ' .
Greystone Environmental Consultants, Inc., 650 University Avenue, Suite 100, Sacramento,
California 95825

ABSTRACT

Particulate matter less than 10 micrometers in diameter (PM;o) emissions fn')m wet cooling
towers may be calculated using the methodology presented in F.PA’? AP-42°, wh!ch assures
that all total dissolved solids (TDS) emitted in “drift” particles (liquid water entrained in the air
stream and carried out of the tower through the induced drafi fan stack.) are PM;9. However, for
wet cooling towers with medium to high TDS levels, this method is overly conservative, and
predicts significantly higher PM)y emissions than would actually occur, even for towers
equipped with very high cfficiency drift eliminators (c.g., 0.0006% dqﬁ rate). Such over-
prediction may result in unrealistically high PM)o modeled concentrations and/or the need 10
purchase expensive Emission Reduction Credits (ERCs) in PM,o non-attainment areas. Since
these towers have fairly low emission points (10 to 15 m above ground), over-predicting PM,o
emission raites can easily result in exceeding federal Prevention of Significant Deterioration
(PSD) significance levels at a project’s fenceline. This paper presents a method for computing
realistic PM, o emissions from cooling towers with medium to high TDS Jevels.

INTRODUCTION

Cooling towers are heat exchangers that are used to dissipate large heat loads to the atmosphere,
Wet, or evaporative, cooling towers rely on the latent heat of water evaporation 1o exchange heat
between the process and the air passing through the cooling tower. The cooling water may be an
integral part of the process or may provide cooling via heat exchangers, for example, steam
condensers. Wet cooling towers provide direct contact between the cooling water and air
passing through the tower, and as part of normal operation, a very small amount of the
circulating water may be entrained in the air stream and be carried out of the tower as “drift”
droplets. Because the drift droplets contain the same chemical impurities as the water circulating
through the tower, the particulate matter constituent of the drift dropiets may be classified as an
emission. The magnitude of the drift loss is influenced by the number and size of droplets
produced within the tower, which are determined by the tower fill design, tower design, the air
and water patterns, and design of the drift eliminators.

AP-42 METHOD OF CALCULATING DRIFT PARTICULATE

EPA's AP-42' provides available particulate emission factors for wet cooling towers, however,
these values only have an emission factor rating of “E” (the lowest level of confidence
acceplable). They arc also rather high, compared to typical present-day manufacturers’
guaranteed drifl rates, which are on the order of 0.0006%. (Drift emissions are typically



vl . . . . ] AP-42 states that“a
xpressed as a percentage of the cooling tower water Fuculauon rale)' _ at“a
ioﬁriervativebw high PM,, emission factor can be obtained by (a) n.mlnplymg the total liquid drift
factor by the TDS fraction in the circulating water, and (b) as_summ“g that.once the water

evaporates, all remaining solid particles are within the PMyo range.” (ltalics per EPA).

If TIE)S data for the cooling tower are not available, a source-qucifiF T[?S content can be
estimated by obtaining the TDS for the make-up water and mu!tnplymg it by the cooling tower
cycles of concentration. [The cycles of concentration is the ratio of a measured parameter for the
cooling tower water (such as conductivity, calcium, chlorides, or phosphate) to that parameter for
the n'[nake-up water. ]

Usin'ﬁ AP-42 guidance, the total particulate emissions (PM) (after the pure water has evaporated)
can l?c expressed as:

| .
| PM = Water Circulation Rate x Drift Rate x TDS 1)

For eixample, for a typical power plant wet cooling tower with a water circulati?n rate of 146,000
gallons per minute (gpm), drift rate of 0.0006%, and TDS of 7,700 parts per million by weight
(ppmw):

|

' PM = 146,000 gpm x 8.34 1b water/gal x 0.0006/100 x 7,700 Ib solids/10° Ib water x 60

| min/hr = 3.38 Jb/hy

|
On u‘: annual basis, this is equivalent to almost 15 tons per year (tpy). Even for a state-of-the-art
drift eliminator system, this is not a small number, especially if assumed to all be equal to PM,,,
a rcgu{mlated criteria pollutant. However, as the following analysis demonstrates, only a very
small fraction is actually PM,,.

COMPUTING THE PM,, FRACTION

Based on a representative drift droplet size distribution and TDS in the water, the amount of
solid mass in each drop size can be calculated. That is, for a given iniﬁaldropletsizc,assuming
that the mass of dissolved solids condenses to a spherical particle after all the water cvaporates,
and assuming the density of the TDS is equivalent to a representative salt (¢.g., sodium chloride),
the diameter of the final solid particle can be calculated. Thus, using the drift droplet size
distribution, the percentage of drift mass containing particles small enough to produce PM;, can
be calculated. This method is conservative as the final particle is assumed 10 be perfectly
spheriLcal; bence as small a patticle as can exist.

The dllroplei size distribution of the drift emitted from the tower is critical to performing the
analysis. Brentwood Industries, a drift eliminator manufacturer, was contacted and agreed to
provide drift eliminator test data from a test conducted by Environmental Systems Corporation
(ESC) at the Electric Power Research Institute (EPRI) test facility in Houston, Texas in 1988
(Aull’, 1999). The data consist of water droplet size distributions for a drift eliminator that
nchie\'.‘red 8 tested drifi rate of 0.0003 percent. As we are using a 0.0006 percent drift rate, it is
reasonable to expect that the 0.0003 percent drift rate would produce smaller droplets, therefore,




this size distribution data can be assumed to be conservative for predicting the fraction of PM,
in the total cooling tower PM emissions.

In calculating PM;, emissions the following assumptions were made:

. Each water droplet was assumed to evaporate shorily afier being emitied into ambient air,
into a single, solid, spherical particle. :
. Drift water droplets have a density {p_) of water;1.0 g/em’ or 1.0*10* g / um’.

. The solid particles were assumed to have the same density (pm) as sodinm chioride,
(i.e., 2.2 g/cm’).

Using the formula for the volume of a sphere, V=473, and the density of pure water,
P, =1.0 g/em’, the following equations can be used 10 derive the solid particulate diameter, D,,
as a function of the TDS, the density of the solids, and the initial drift droplet diameter, D, :

Volume of drift droplet = (4/73)x(D,/2)’ {2}

Mass of solids in drift droplet = (TDSX p, XVolume of drift droplet) [3]
substituting,

Mass of solids in drift = (TDS)p, ) (43)x(D,/2)’ 4

Assuming the solids remain and coalesce afier the water evaporates, the mass of solids can also
be expressed as:

Mass of solids = () (solid particle volume) = (pyps X43)m(D,2)*  [5)
Equations [4] and {5] are equivalent: )

(ProsX473)(D,/2)° = (TDSK p, X4/3)x(D,/2)° (6]
Solving for D,:

Dy = Dy [(TDSXp, / pygs)1* (7)
Where,
TDS is in units of ppmw

D, = diameter of solid particle, micrometers (zom)
Dg = diameter of drift droplet, m

Using formulas [2] ~ {7] and the particle size distribution test data, Table ] can be constructed
for drift from a wet cooling tower having the same characteristics as our example; 7,700 ppmw
TDS and a 0.0006% drifi rate. The first and last colurnns of this table are the particle size
distribution derived from test results provided by Brentwood Industries. Using straight-line
interpolation for a solid particle size 10 zm in diameter, we conclude that approximately 14.9
percent of the mass emissions are equal to or smaller than PMye. The balsnce of the solid



‘ particulate are particulate greater than 10 um. Hence, PM,, emissions from lhas tower would be
| equal to PM emissions x 0.149, or 3.38 Ib/hr x 0.149 = 0.50 Ib/hr. The process is repeated in

| Table 2, with all parameters equal except that the TDS is 11,000 ppmw. The resu_:lt is that
 approximately 5.11 percent are smalier at 11,000 ppm. Thus, while total PM emissions are
larger by virtue of a higher TDS, overall PM) emissions are actually lower, because more of the
'solid particles are larger than 10 um.

Table 1. Resultant Solid Particulate Size Distribution (TDS = 7700 ppmw)

\ e . pibslantbetulth .
[EPRI Dropiet] D t Dropiel Mass | Particie Mass | Soild Particle | Solid Particle | EPRI % Mass
EPRI Droplet efwh (R) ) Vo Diamed Semal)
(;m) Ln’) ) (R) (Jna) ("”)
_= _ 14 m
10 524 S24E-D4 4.03E-06 1.83 1518 0.000
) 4189 4.19E03 | 323605 14.66 3.087 0.196
30 137 1A1ED2 1.00€-04 40.48 4588 0226 |
40 33510 335E-02 2.58E-04 1729 8.073 0514
50 65450 B54E02 5.04E-04 220.07 7.501 1816
60 113087 1.13E-01 B.TIE04 5.4 8.110 5.702
70 170564 1.BOE-D 1.38E03 68581 10628 | 21.548
80 381704 382601 2. 94E03 1335.96 13.005 49812
110 696910 697TE01 | S3TE 2430.18 1670 | 70509 |
130 1150347 1.15E+00 8.B6E03 4020.21 ~19.738 B2.023 |
150 1767148 1.TTE+0D 1.36E-02 €185.0 22.774_| 88.012
180 3053628 3.056+00 | 2.35602) _ 10687.70 27.329 91.032
710 4040048 | 4.865E+00 | 37302 | 16071.87 31884 92468 |
240 T2I8220 7.24E+00 5.576-02 25333.00 WA 94.001
270 10305805 LO3E+D1 7 DAED2 36070.90 0004 94680 |
300 _| 14937187 A1E+0" 10001 49480.08 45540 | 56288
350 22445208 | 7 4E+D 1.73E01 76572.54 $3.140 97.011
400 33510322 3.35E+01 2 S8ED1 117286.13 80.7% 98.340
250 aT712938 4.T7E+01 3.67ED 166995.28 — 8832 99.07T1 |
500 | 65440847 8.54E+01 5.04E0" 2007446 | 75996 | oo.on |
500 | 113097336 1.13E+02 .TED 395840.67 91.098 100.000

I Bracketed numbers refer to equation number in text.

|

[The percentage of PMjo/PM was calculated for cooling tower TDS values from 1000 10 12000
ppmw and the results are plotted in Figure 1. Using these data, Figure 2 presents predicted PM,,
'Fmisionmesforthe 146,000 gpm example tower. As shown in this figure, the PM emission
rate increases in a straight line as TDS increases, however, the PM;o emission mte increases to a
maximum at around s TDS of 4000 ppmw, and then begins to decline. The reason is that at
higher TDS, the drift droplets contain more solids and therefore, upon evaporation, result in
larger solid particles for any given initial droplet size.

CONCLUSION

The emission factors and methodology given in EPA's AP-42' Chapter 13.4 Wer Cooling
Towers, do not account for the droplet size distribution of the drift exiting the tower. Thisisa
critical factor, as more than 85% of the mass of particulate in the drift from most cooling towers
will result in solid particles larger than PMo once the water has evaporated. Particles larger

shown to be insignificant. Using reasonable, conservative assumptions and a realistic drift

than
PMio are no longer a regulated air pollutant, because their impact on human health has been .



droplet size distribution, a method is now available for calculating realistic lfM;o em_ission rates
from wet mechanical draft cooling towers equipped with modern, h_igh-ef.ﬁmcncy drift
climinators and operating at medium to high levels of TDS in the circulating water.

Table 2. Resultant Solid Particulate Size Distribution (TDS = 11000 ppmw)

e —— B article lid Particls | EPRI % Mass
EPRI) Droplst Droplet Droplet Mass Particle Mass | Solid P -1
Diametsr Volums (}8) {Solids) Volume Diameter Smaller
) | (=) P (e) (w?) (i)
o 4 _ N
10 524 5 24504 5.T6E-06 2.62 1710 0.000
20 4169 41003 4.61E-05 20.04 3.420 0.106
30 14137 14902 1.56E-04 70.69 5.130 0.226
40 3510 33505 3.65E-04 167.55 B5.840 0.514
50 65450 SB4E 7.20E-04 321.25 8.550 1.616 |
60 113097 11301 1.24E-03 565.49 0.260 5.702
70 179554 1.80E-01 DBE-03 897.97 11.570 21.348
80 381704 38X D 4.20E-03 1900.52 15.300 49.092
310 896930 8OTED 7.67E-0: 348455 18.810 70.509 |
130 1150347 1.156+00 2TE02 5751.73 "22.230 82.023
150 1767148 1.77E+00 .BAE-02 B835.T3 25.650 38.012
180 3053628 3.056+00 3. 15268.14 30.780 91,032
210 4845048 4_B5E+00 5.33E-02 24245.24 35.909 92.463
240 T2I0220 7. 24E400 7.06E-02 36181.15 41,039 54.091
270 | 10305095 1.03E+01 193601 | 51520.97 48,160 B4.689
300 13767 1.AVE 1.56E.01 7068583 51.209 56,280
350 22449208 224EH) 2.4TE-D1 112248.49 59.849 97.019
“400 33590322 3 SEVD 3.69E.01 167551.61 68.399 | 63340 |
450 47712938 4.77E%01 5.25E-01 23856469 76,949 99.071 |
500 65449047 6.54E+0 720601 327249.23 85.409 99,071
600 11309733 1.136+02 124E+00 56548068 102.599 100.000
Figure 1: Percantape of Drift PM that Evaporstss to PM10
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Figure 2: PM,, Emission Rate vs. TDS

Data presented for wel cooling tower with water

! E 50 circulation rate of 145,000 GPM snd 0.0006% drift rate.
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TABLE HAPS-1
TRACE METAL HAPS EMISSIONS ESTIMATES FOR FPL GLADES POWER PARK

Antimony  Arsenic  Beryllium Cadmium Chromium  Cobalt l.ead Manganese Mercury Nickel  Selenium Vanadium
Emissions-EPA Factors (EF =a x (C/A x PM)

Multiplier - a 0.92 3. 1.2 33 37 1.7 14 KRS 4.4 38
Exponent - b 0.63 0.85 I.1 0.5 0.58 0.6% 0.8 0.6 0.48 0.6
Concentration (C) (ppm} .21 23.74 2.890 .09 14.68 7.22 7.990 22.65 90.000 3.67 500.000
Actual PM Concentration (PM) (IvmmBiu) Q.0130 0.0130 0.0136¢ 0.013¢ 0.0130 00130 0.0130 00130 0.0130 0.0130
Ash Concentration {A) (fraction} 0.1273 0.1273 0.1273 0.1273 0.1273 0.1273 0.1273 01273 0.1273 0.1273
Emission Factor {Ib/10"12 Btu) 0.246 6.581 0.313 0318 4.679 1.378 2.889 6.285 1.206 12.760 14.668 40.238
Heat lnput (tnmBtu/hr) 8.700 8,700 8,700 8,700 8,700 8,700 8,700 8,700 8,700 8,700 8,700 8,700
Maximum Fuel Input (Ibhr) 695444 695444 695444 695444 695,444 695,444 695444 695444 695,444 725,102 695444 725102
Emissions (Ib/hr) 0.002 0.057 0.003 0.003 0.041 0.012 0.025 0.055 0.010 0111 0.128 0.350
Uncontrolied (Ib/hr} 0.841 16.5t0 2010 0.063 10.20% 5024 5.557 15.752 65.259 2.552 362.551
Removal 99.75% 99.65% 99.86%  95.60% 99.60% 99.76% 99.55%  99.65% 99.83%  95.00%  99.90%
Emissions (tons/yr/plant) 0.019 0.502 0.024 0.024 0.357 0.105 0.220 0479 0.092 0.972 1.118 3.067

Sources: EPA, 1998, AP-42, Table 1.1-16 {all metals except mercury, nickel and vanadium}, Trace Metal Concentration based on upper 95% Confidence interval from
USGS COALQUAL Dalabase Trace Elements for the Central Appalachian Region. Mercury based on average of USGS information. Nickel and vanadium based on coal/petroleum ccke blend.
http:/energy.er.usgs govicoalqual htm

Controlled Seleniun emissions based on 95% control from FGD system.

063756744 4/PSDibls/PSD Tab_Sec X xls Golder Associates
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HALOGEN HAP EMISSIONS ESTIMATES FOR FPL GLADES POWER PARK

TABLE HAPS-2

HCL HF
Halogen Emission Calculation

Concentration {ppm) 1040.5 89.91
Maximum Fuel Input (Ib/hr) 695,444 695,444
Uncontrolled Emissions (lb/hr) 724 63
Removal 97% 97%
Emissions (Ib/hr/unit) 21.71 2.00
Emissions (Ib/hr/plant) 43.42 4.00
Heat Input (MMBtwhr) 8,700 8,700
Emissions (Ib/MMBtu} 0.0025 0.00023
Net Power Output (MW) 980.00 980.00
Emissions {Ib/MW-hr) 0.0222 0.0020
Emissions (lons/year/unit) 951 8.8
Emissions (tons/yr/plant) 190.2 17.5

Sources: CL and F Concentrations based on upper 95-percent Confidence Interval from

USES COEQUAL Database Trace Elements for the Central Appalachian Region

http://fenergy.er.usgs.gov/coalgqual.htm.

Golder Associates

063-7567
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TABLE HAPS-3

063-7567

PCDD/PCDF AND RADIONUCLIDES HAF EMISSIONS ESTIMATES FOR FPL. GLADES POWER PARK

Emission Emisson Emissions per Unit Emissions per Unit
Organic Compound Factor Factor Units Amount Units Amount Units
Total PCDD/PCDF 1.8E-09 Ib/ton 6.8E-07 Ib/hr 5.94E-06 tons/year
Radionuclides 528 picoCuri/gram PM  3.13E+06  piC/hr SABE+10 piClyr
Data used in Calculation:
Maximum Fuel Input (1b/hr) 769912
Maximum Fuel Input (ton/hr) 384.96
Heat Input (MMB1iwhr) 8,700
PM Emissons (Ib/MMBtu) 0.015
PM Emissons (Ih/hr) 130.50
PM Emissons (grams/hr) 50194.80

Note:  ESP = Electrostatic precipitator.

FF = Fabric Filter.

PCDD = Polychlorinated Dibenzo-P-Dioxins and PCDF=Palychlorinated Dibenzofurans.

pico=10""

Source: EPA, 1998, Table t.1-12 for PCDD and PCDF (with ESP or FF); EPRI, 1994 for Radionuclides.

0637567/4.4/PSD1bls/PSD Tab_Sec 2.xls

Golder Associates
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TABLE HAPS-4

ORGANIC HAP EMISSIONS ESTIMATES FOR FPL GLADES POWER PARK

Emission Emissions Emissions
Factor per Unit per Plant
Organic Compound (Ib/ton) (Ib/hr) {TPY)
Acetaldehyde 5.7E-04 2.2E-01 1.92
Acetophenone 1.5E-05 5.8E-03 0.05
Acrolein 29E-04 1.1E-01 0.98
Benzene 1.3E-03 5.0E-01 438
Benzyl chloride 7.0E-04 2.7E-01 2.36
Biphenyl 1.7E-06 6.5E-04 0.01
Bis(2-ethythexyl)phthalate {DEHP) 7.3E-05 2.8E-02 0.25
Bromoform 39E-05 1.5E-02 0.13
Carbon disulfide 1.3E-04 5.0E-02 0.44
2-Chloroacetophenone 7.0E-06 2.7E-03 0.02
Chlorobenzene 2.2E-05 8.5E-03 0.07
Chloroform S.9E-05 2.3E-02 0.20
Cumene 5.3E-06 2.0E-03 0.02
Cyanide 2.5E-03 9.6E-01 8.43
2.4-Dintrotoluene 2.8E-07 1.1E-04 0.00
Dimethly sulfate 4.8E-05 1.8E-02 0.16
Ethyl benzene 9. 4E-05 3.6E-02 0.32
Ethyl chloride 4.2E-05 1.6E-02 0.14
Ethylene dichloride 4.0E-05 1.5E-02 0.13
Ethylene dibromide 1.2E-06 4.6E-04 0.60
Formaldehyde 2.4E-04 9.2E-02 0.81
Hexane 6.7E-05 2.6E-02 0.23
Isophorone 5.8E-04 2.2E-01 1.96
Methyl bromide - 1.6E-04 6.2E-02 0.54
Methy! chloride 5.3E-04 2.0E-01 1.79
Methyl ethyl ketone 3.9E-04 1.5E-01 1.32
Methyl hydrazine 1.7E-04 6.5E-02 0.57
Methyl methacrylate 2.0E-05 7.7E-03 0.07
Methyl tert butyl ether 3.5E-05 1.3E-02 0.12
Methylene chloride 2.9E-04 1.1E-01 6.98
Napthalene 1.3E-05 5.0E-03 0.04
Phenol 1.6E-05 6.2E-03 0.05
Propionaldehyde 3.8E-04 1.5E-01 1.28
Tetrachloroethylene 4.3E-05 1.7E-02 0.15
Toluene 24E-04 9.2E-02 0.81
1,1,¥-Trichloroethane 2.0E-05 T7E-03 0.07
Styrene 2.5E-05 9.6E-03 0.08
Kylenes 3.7E-05 1.4E-02 0.12
Vinyl acetate 7.6E-06 2.9E-03 0.03

Source: EPA, 1998; Tables 1.1-13 and 1.1-14.

|
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. REPRESENTATIVE EMERGENCY GENERATORS AND FIRE PUMP INFORMATION




DIESEL GENERATOR SET

CATERPILLAR

Image shown may not
reflect actual package.

STANDBY

2000 ekW 2500 kVA
60 Hz 1800 rpm 480 Volts

Caterpillar is leading the power generation
marketplace with Power Solutions engineered
to deliver unmatched flexibility, expandability,
reliability, and cost-effectiveness.

FEATURES
EMISSIONS STRATEGY 1. CAT 3516C TA DIESEL ENGINE
EPA Tier 2
» Reliable, rugged, durable design
UL 2200 * Field-proven in thousands of applications

= UL 2200 Listed configuration available

FULL RANGE OF ATTACHMENTS
» Wide range of bolt-on system expansion
attachments, factory designed and tested

WORLDWIDE PRODUCT SUPPORT

* Caterpillar® deslers provide extensive post sale
support including maintenance and repair
agreements « Caterpillar dealers fill 99.7% of parts
orders within 24 hours « Caterpillar dealers have
over 1,600 dealer branch stores operating in 200
countries * The Cat® S+0+3* program cost
effectively detects internal engine component
condition, even the presence of unwanted fluids
and combustion by-products

worldwide

» Four-stroke-cycle diesel engine combines
consistent perfermance and excellent fuel
economy with minimum weight

CAT SR4B Generator

» Matched to the performance and output
characteristics of Caterpillar engines

+ 2/3 winding

« Single point access to accessory connections

» UL 1446 recognized Class H insulation

=F CAT EMCP3 CONTROL PANELS

o

*» Controls designed to meet individual customer
needs:

» EMCP 3 provides the option for full-featured
power metering and protective relaying

* Segrated low voltage, AC/DC accessory box
provides single point access to accessory
connections




STANDBY 2000 ekW 2500 KVA CATERPILLAR

60 Hz 1800 rpm 480 Volts
FACTORY INSTALLED STANDARD & OPTIONAL EQUIPMENT
Air Inlet l * Single slement canister type air cleaner * Dual element & heavy duty air cleaners {with
« Service indicator pre-cleaners)

‘ +» Air inlet adapters & shutofr

rds
“starpitiar | Enended Llfa Coola
Eogg’wwl o mt ‘lavel & mgh
b  shiraowni et : & .
Exhaust = Dry exhaust manifold . Mufflers and Silencers
« Flanged faced outlets +» Stainless steel exhaust flex fittings
. Elbows flanges, expanders & Y adapters

&»&

b 1
Al Ea R £ !
wrthpﬁpacﬁeges without radiators '

Genarator SR4B » Permansnt magnet excited « Oversize & premium generators
* 2/3 Pitch * Anti-condensation space heaters
« Class H insuiation * Bearing temperature detector
* Class F temperature {105°C prime/130°C standhby) « Stator temparature detector

* Winding temperature detactors(select models)

s har,t{\!gﬁ%a g I£C; ;B |i= Circuit breakers; UL Iisted, 3 pole with shunt trip, 80%
oyt P ' 5 ST chomofmpumts,manuaior
iotectically oparatsd fow voltago oaiy) _ 1 .

Cil'plii‘t bmakem, lEC‘Wnpl'm“lt,’iS’di‘ 4})6!8 w'ith shunt
[ llcw vonage onlyy, chmce oftnp units, manual or.

L

B

P} rpar, moum tsmndard! A1 F< EMCP 3.3 7. R DAL
b e ol e v S { e

CHRGL

m annumaton modulas W L

m cuﬂn—t’*‘g-a L
CAT.‘@gtta \i'oltage'

t\p v g

“”“” g “L»q’ R mmpemum mncgonna & protacnon
Smp Pushbunnn"m a.w%_;fi"ﬁi. ", g8 Adjiist {on panel) ‘2 -y TS L
. Lubnca'ang oil and filter . 0|I level regutator
* Oil drain line with valves + Deep sump oil pan
» Fumes disposal * Electric & air prelube pumps
* Gear type lube oil pump * Manual prelube with sump pump

= Duplex oil filter

1

5 P
CARtEvBraton mounts.

Starting/Charging * 24 volt starting motoris) . Battery churuers (10&20AMP)
* Batteries with rack and cables «45 amp charging alternator
» Battery disconnact switch « Oversize battaries
» Ether starting aid
* Heavy duty starting motors

* Barring device {manual)
. Alr startmg otor wnth control & sriencer

S

torpiliarYellow extep rails"’"?»’d‘mdimm '

¥ n : %??‘f’ [ :

¢ B Bywhsal and.ﬂywhoei housEg SAENo. 00

Standard and optional equipment may vary for UL
2200 Listed Packages. UL 2200 Listed packages may
have oversized generators with a different
temperaturs rise and motor starting charagteristics.




STANDBY 2000 ekW 2500 kVA

60 Hz 1800 rpm 480 Volts

SPECIFICATIONS

CATERPILLAR

- CAT GENERATOR

o L5 11 - TV E O R VYOO B25
[ 1 €1 €1+ 1 PO Permanent Magnet
T U1 | JOURT TSRO OO 0.6667
Number of poles......ciuremrr i s 4
Number of DeAMNNGS..... e Single Bearing
Insulation..........ccouerennens UL 1448 Recognized Class H with
tropicalization and antiabrasion

IP RAting.......ccceviiiensmmmninesnmssensanssressrassarnareas Drip Proof IP22
AlGRMENt.......oo s s Pilot Shaft
Overspeed capability........covine- 125%
WaVE FOIML. i ecrtcs s er b e et s eans 2%
Paralleling kit/Droop transformer......cevreeeeeeans Standard
Voltage regulator.3 Phase sensing with selectible volts/Hz
Voltage regulation ........... Less than +/- 1/2% {steady state)
Less than +/- 1/2% (w/3% speed changs)}

Telephone influence factor.........ccceociinisiins Less than 50
Harmonic diStortion.........ccccovareiniesrenresiinnns Less than 5%
' CAT DIESEL ENGINE

BOMB. .ot resstiessasensen et s e e 170.00 mm (6.69 in)
SrOKE.cc e 190.00 mm {7.48 in}
Displacement........cciininniin 69.00 L {4210.64 in?)
Compression Ratio......ccccoiicenienee e 14.7:1
ASPITATION. ..o e TA
Fuel Systom.......ccceverierecereressrersseren, Electronic unit injection
GOVEINOT TYPB..cuireiinrcicinsintressisssssraeirares sensmsssssesnenss ADEM3

CAT EMCP3 CONTROL PANELS

EMCP 3.1 (standard)

EMCP 3.2 & 3.3 {Optional)

24 Volt DC control

Generator insturments designed to meet UL/CSA/CE
Integral generator terminal box

Single location for customer connection

MODBUS isolated data link (RS0485 half-duplex)
supports serial communication at data rate up to 33.6

kbaud
Auto start/stop control

True RMS metering, 3-phase

» Digital indication for:

-RPM

-Operating hours

-Qil pressure

-Coolant temperature

- System DC volts

--L-L volts, L-N volts, phase amps, Hz
-Ekw, kVA, kVAR, kW-hr, %kW, PF

» Shutdowns with indicating lights for:
-L.ow il pressure

-High coolant temperature

- Low cociant ievel

- Overspeed

-Overspeed

-Emergency stop

- Failure to start (over crank)

* Programmable protective relay functions:
- Under and over voltage

- Under and over frequency

- Reverse power

- Overcurrent {phase & total)

-+ Programmable kW level retay

29 August 2006 B8:47 AM



STANDBY 2000 ekW 2500 kVA

80 Hz 1800 rpm 480 Volts

TECHNICAL DATA

CATERPILLAR
o

Opan Generator Set - - 1800 rpm/60 Hz/480 Voits

DM8263

"EPA Tier 2

i Gansat Pawer fating @ 0.

' Gensqt Power rati B
1" Gantet Pawer rating. with fars

Coolant to aftercooler
Coolant 1o aftercooler temp max

i 72.7 GaWhr 't .

Cooling System' .
Ambignt air temperature 46°C 115 ) F
Air flow restriction (system) 0.12 kPa 0.48 in. water
Aiir flow (Max @ rated speed for radiator arrangement) 2480 m3¥min 87580 cfm
Engine Coolant capacity with radiator/exp. tank 475.0L 125.5 gal
Engine coolant capacity 233.0L 61.6 gal
Radiator cbolant capacity 242.0L _ 63,? gql

" Heet rejoction 10 exhaust {fotal
. Host rejection 5 aftercooler.

.’nm = .—f H ety ""';h ‘M,,_,. R l;:"z ] 'm v -- '.
Combustion air 1803 m¥emin 3720w’ . .
Exhaust System
Exhsust stack pas tempearature 4054°C 761.7*F
Exhaust gas flow rate 428.6 m¥min 15135.9 cfm
Exhaust ﬂa'nge size {internal diameter)} 203.2 mm 8.0 ir}
Exhaust sy'stam backpressure {maximum allowable) 6.2 kPa 24.9 in. water

43505 Btw/min > - 07
$102593 Btwmin - -

v IR 1} m ij!“i"

i Haat fejection 1o atmosphare fro : nin .
' Heat rejection tn atmasphere o generator, i :
Alternator* |

Motor starting capability @ 30% voltage dip 4647 skVA

Frame 825

Temperature Rise 130°C
{Lube System " - . { % : Trahatt L -
::Smp refill with fittar 19083l _
Emissions (Nominaf}®

NOx g/p-hr 5.39 g/hp-hr

CO gmp-hr .29 g/hp-hr

HC g/mp-hr .11 g/hp-hr

PM g/bp-hr, 026 g/hp-hr

' Ambiant cap‘lability at 30G m (384ft) above sea lovel. For ambient capability at other aititudes, consult your Caterpillar dealer.

* UL 2200 Listed packages may have oversized generators with a differsnt temperature rise and motor starting characteristics. Gensrator
temperatura rise is based on a 40 degree C ambient per NEMA MG1-32.
* Emissions ddta measurement procedures are consistant with those described in EPA CFR 40 Part 89, Subpart D & E and 1S08178-1 for

measitring HC, CO, PM, NOx. Data shown is basad on stea

dy state operating conditions of 77°F, 28.42 in HG and number 2 diesel fuel

with 35° AP ahd ILHV of 18,390 btu/ib. The nominal emissions data shown is subject to instrumentation, measurement, facility and
engine to engine variations. Emissions data is based on 100% load and thus cannot be used to compare to EPA regulations which uss

values based on » waeighted cycle.

4 29 August 2006  8:47 AM




STANDBY 2000 ekW 2500 kVA

60 Hz 1800 rpm 480 Volts

RATING DEFINITIONS AND CONDITIONS

Meets or Exceeds International Specifications: A51359,
AS2789, CSA, EGSA101P,IEC60034, 1ISO3046,

ISO8528, NEMA MG 1-32, UL508, 72/23/EEC, 89/336/EEC,
98/37/EEC.

Standby -Output available with varying load for the
duration of the interruption of the normal source power.
Standby power in accordance with 1ISO8528. Fuel stop
power in accardance with 1S03046, AS2789, and B55514.
Standby ambient temperatures shown indicate a coolant
top tank temperature just below shutdown at 100 percent
load.

Prime - Output available with varying load for an
uniimited time. Prime power in accordance with ISQ8528.
10% overload powar in accordance with 1SO3046,
AS2789, and BS5514. Prime ambient temperatures
shown indicate a coolant top tank temperature just below
shutdown at 100 percent load.

CATERPILLAR

Ratings are based on SAE J1995 standard conditions.
These ratings also apply at 1S03046 standard conditions.
Fuel Rates are based on fuel oil of 35° API [16° C (60° F}]
gravity having an LHV of 42 780 kJ/kg (18,390 Btu/b}
when used at 29° C (85° F) and weighing 838.9 g/liter
{7.001 Ibs/U.S. gal.}. Additional ratings may be available
for specific customer requirements. Consult your
Caterpillar representative for details.

- 29 August 2006  8:47 AM




STANDBY 2000 ekW 2500 kVA

606 Hz 1800 rpm 480 Volts

DIMENSIONS

CATERPILLAR
®

i
!
!
(
i
T
{
B
|
|
1
H

Packaga Dimensions
Length 6424.6 mm }252.94 in
Width 2450.2 mm |96.46 in
Hoeight 2929.2 mm |115.32 in
Waeight 17 307 kg |38,155Ib

]
Performance No.': DM8263
Feature Code:: 516DESA
Source: U.S. Sourced

29 August zqos

7883967

Note: Do not use for installation design.
See general dimension drawings for
detail (Drawing #2846051).

www.CAT-ElectricPower.com

© 2006 Caterpillar
All rights reserved.

Materials and specifications are subject to change without notice.
The International Systern of Units (SI) is used in this publication,

CAT, CATERPILLAR, their respective logos and “Caterpillar Yeliow,” as
well as corporate and product identity used herein, are trademarks of
Caterpillar and may not be used without permission.




® CATERPILLAR ***

403 bkW / 540 bhp

2100 rpm
Industrial

CATERPILLAR ENGINE
SPECIFICATIONS
I-6, 4-Stroke-Cycle Diesel
BOTB. ..ot e 1372mm {54 In
SOKE. ...t e e 171.4 mm (6.75 in
Displacement............cocvcvicierinnnicinenn. 156.21, (927.56 in°
Aspiration............cccoeeniennninnns Turbocharged Aftercooled
Compression Ratio...........ccviiiinivininicsssicse e ecsnee v 18:1
Rotation (from flywheel end)............... ..... Counterclockwise
Weight, Net Dry (approximate kg. ib)........ 1332 kg, 2937 Ib

Image shown may not reflect
actual engine

FEATURES

Emisslons

Meets Tier 3, Stage IlIA emission requirements. Tier 3
refers to EPA (U.S.) standards. Stage lIIA refers to
European standards.

Worldwlde Supplier Capabliity

Caterpilar

- Casts engine blocks, heads, cylinder liners, and
fiywheel housings

- Machines critical components

- Assembles complete engine

- Factory-designed systems buiit at Caterpillar 13O
9001:2000 certified facllities

Ownership of these manufacturing processes enables

Caterpillar to produce high quality, dependable product.

Testing

Prototype testing on every model:
- proves compiuter design

- verifies system torsional stability
- functionality tests every model

Every Caterpillar engine is dynamometer tested under
full load to ensure proper engine performance.

Full Range of Attachments

Wide range of balt-on system expansion attachments,
factory designed and tested.

Unmatched Product Support Offered Through
Worldwlde Caterpillar Dealer Network

More than 1,800 dealer outlets

Caterpillar factory-trained dealer technicians service
every aspect of your industrial engine

99.7% of parts orders filled within 24 hours worldwide
Caterpillar parts and labor warranty

Preventive maintenance agreements availabie for repair
before failure options

Scheduled Oil Sampling program matches your oil
sample against Caterpillar set standards to determine:
- internal engine component condition

- presence of unwanted fluids

- presence of combustion by-products

Woeb Site

For all your industrial power requirements, visit
www _cat-industrial.com.

9 December 2006 1:11 PM
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'EA'I' :EIIP||_|_A|]° C15 ACERT ™

STANDARD ENGINE EQUIPMENT

INDUSTRIAL ENGINE
403 bkW (540 bhp)

Alr Inlet System

ATAAC |
Turbocharged
|

Control :Sytem

Etectronic governing

PTO speed control

Programmable ratings

Cold mode start strategy

Automatic altitude compensation

Power compensation for fuel temperature
Programmable low and high idie and total engine limit
Electronic diagnostics and fault logging

Engine monitoring system

J1939 Broadcast (diagnostic and engine status)
ADEM™ A4

|
Cooling System

Thennostats and housing, vertical outlet
Jacket water pump, centrifugal
Water pulmp, Inlet

Exhaust System

Exhaust manffold dry
Optional exhaust autlet

|
Flywheels and Fiywheel Housing
SAE No. 1 Flywhee! housing

2 9 December 2006

Fuel System

MEUI injection

Fuel filter, secondary (2 micron high performance)
Fuel transfer pump

Fuel priming pump

ACERT™ Technology

Lube System

Crankcase breather
Qil cooler

Qil filler

Qil filter

Qil pan front sump

Oil dipstick

Oil pump (gear driven)

General

Paint, Caterpillar Yellow
Vibration damper
Lifting eyes

111 PM




® CATERPILLAR

PERFORMANCE CURVES

C15 ACERT ™

INDUSTRIAL ENGINE
403 bkW (540 bhp)

IND - C (Intermittent) - DM7520-01

; ]
i ! !
@ . .
1663 | T i !
i i ) -
Engine 1507 pom o e | : ’ !
T Ibeft H | ! :
orque 1351 e s e P Pe — e ok
| | i i
i ! : ;
0 —
! | : |
459 |- [N !. e P
Engine ] i . e !
Power bhp 3g7 i 5 j
325 e
i ! i : j
L i | ; i
i [ ' H i
374 | - - | e : -
BSFC 366 : ; !:
Ib/bhp-hr 358 : : i
i | H
; o ! . g
. %0 I
1200 1400 1600 1800 2000 2200
Engine Speed rpm
Engine Speed Engine Power Engine Torque BSFC Ib/bhp-hr  Fuel Rate
pm bhp Ib=ft galfhr
2100 540 1351 374 289
2000 540 1419 3 287
1900 540 1494 371 286
1800 540 1577 .368 28.4
1700 534 1649 .364 278
1600 522 1715 363 271
1500 506 1773 .82 26.2
1400 485 1819 381 250
1300 444 1795 .350 222
1200 360 1574 an 19.0
1100 325 1550 355 16.5

9 December 2006

111PM



GA'[EHP“J_AW C15 ACERT ™ INDUSTRIAL ENGINE

|
RATIN:GS AND CONDITIONS

403 bkW (540 bhp)

|
IND - C (Intermittent) Intermittent service where
maximum power and/or speed are cyclic (time at full
{oad not to exceed 50%).

! Engine Dimensions
1) Length 54.37 in
[2) Width 3584 in
[3) Height 50.18 in

Performance Number: DM7520-01
Feature Code: C15DI12

Materials al:wd specifications are subject to change without notice.

8677722
|

E'nglne Performance Diesel Engines — 7 liter and
igher

All rating condifions are based on SAE J1995, inlet air
standard

conditions of 99 kPa {29.31 in. Hg) dry barometer and
25°C (TT°F) ‘

temperature. Performance measured using a standard
fuel with fuel

gravity of 35° APl having a lowert heating value of
42,780 kJ{uk.ﬁ

{18,390 btu/lb) when used at 29° C (B4.2° F) with a
density of 838.9 g/L.

Note: Do not use for installation design. See
general dimension drawings for detail
(Drawing # 2579952 ).

© 2006 Caterpillar

All rights reserved.
The Intemnational System of Units (Sl) is used in this publication. .

CAT, CATERPILLAR, their respective logos, "Caterpillar Yellow.” and the
POWER EDGE trade dress, as well as corporats and product idantity
used herein, are trademarks of Caterpiliar and may not be used without

pasTnission.



APPENDIX B

BEST AVAILABLE CONTROL TECHNOLOGY



December 15, 2006 063-7567
. TABLE B-1
RECENTLY PERMITTED SCPC AND PC PROJECTS
Project Date Status Plant Size Type
MW

Seminole Electric Unit 3 - Flroida Aug-06 Draft Permit 750 SCPC
Thoroughbred - Kentucky May-06 (Revision) Final Permit 1,500 PC
Louisville Gas & Electric - Kentucky Jan-06 (Revision) Final Permit 750 SCpC
Praine State-1llinois Apr-05 Final Permit 1,500 rC
Elm Road-Wisconsin Jan-04 Final Permit 1,830 SCPC
Long\'iew-Wc.st Virginia Mar-04 Final Permit 600 PC
City Public Service-Texas Sep-05 Draft Permit 750 PC
Public Scrvice of Colorado Jul-05 Final Permit 1,410 PC
Public Service Corp Wausau - Wisconsin Oct-04 Final Permit 500 SCPC
NRG Energy ( Big Cajun II) - Louisiana Aug-05 Final Permit 575 SCPC
Southwest Springfield - Missouri Dec-04 Final Permit 275 PC
Omahaz Public Power - Nebraska March-05 Final Permit 660 PC
Municipal Energy Hastings - Nebraska March-04 Final Permit 220 PC
Xcel Encrgy - Colorodo July-05 Final Permit 750 SCPC
Buil Mountain - Montana July-03 Final Permit 780 PC
Intermountain Power Service - Utah Oct-04 Final Permit 950 PC
Springerville Generating Station Units 3 and

4 - Arizona April-(2 Final Permit 800 PC
TS Power Plant - Nevada May-05 Final Permit 200 PC
MidAmerican Encrgy - lowa Jun-03 Final Permit 750 SCPC
Montana Dakota Utilities - North Dakota Jun-05 Final Permit 220 PC
Newmont - Nevada May-05 Final Permit 200 PC
Sand Sage - Kansas Oct-02 Final Permit 660 PC
KCP&L Latan Generating - Missour Jan-06 Final Permit 850 PC
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TABLE B-2

063-7567

NITROGEN OXIDES EMISSIONS RATES FROM RECENTLY PERMITTED PROJECTS

Controlled
Project Piant Size Heat Input NO, Comments
‘ MW MMBtw/hr  Ib/MMBtu
i
Thomuthmd - Kentucky 1,500 14,886 0.07 SCR
Lnuisvi1|lc Gas & Electric - Kentucky 750 6,942 0.11 SCR - Not BACT, PSD Avoided
Prairie élate»lllinois 1,500 14,900 0.07 SCR
Eim Road-Wisconsin 1,230 12,360 0.07 SCR
Lungvi;w~Wcst Virginia 600 6,114 0.08 SCR
City Public Service-Texas 750 8,000 0.069 SCR; 0.05 15'MMBt: (0.53 Ib/MW-hr)- Annual
Public :Scrvice of Colorado 750 7.421 0.08 SCR; 0.07 ib’MMBtu - Annual Limit
Public Service Corp Wausau - Wisconsin 500 5176 0.06 LNB/SCR
NRG Energy - Louisiana 575 6566 0.071 LNB/SCR
Soulhwiest Springficld - Missouri 275 2725 0.08 SCR
Omaha Public Power - Nebraska 660 NA 0.07 SCR
Municiipal Energy Hastings - Nebraska 220 22105 0.08 SCR
Xcel Energy - Colorado 750 7421 0.08 SCR - Net out of PSD Review
Bull Mountain - Mentana 780 8026 0.1 1-hr, SCR
0.07 24-hr
Intermountain Power Service - Utah 950 9050 0.07 SCR
Springérville Generating Station Units 3 Facility Emission CAP Units 1, 2, 3, and 4. 9,600 tpy,
and 4 -| Arizona 800 8400 Sec Comment LNB and SCR
TS Pm?.-cr Plant - Nevada 200 203Q 0.067 LNB an SCR
MidAu‘m-ican Encrgy - lowa 750 - 0.07 SCR
Monm:lm Dakota Utilities - North Dakota 220 2,56 0.09 30-day average
Newmont - Nevada 200 2030 0064  SCR
Sand Sagc - Kansas 660 6,501 0.08 LNB, SOFA, SCR
KCP&L - Missouri 850 7,800 0.08 SCR

!
|
|
i
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063-7567

TABLE B-3
PM/PAH0 EMISSIONS RATES FROM RECENTLY FERMITTED PROJECTS
Controlled
Project Plant Size  Heatlnput PM/PM g Opacity Limits Comiments
MW MMBta/br  |b/MAMBtu %
Seminole Electric Unit 3 - Florida 750 7.500 0.013 20 Filtcrable (100% coal), ESP and WESP
Thoroughbred - Kenmtucky 1,500 14,886 0.018 20 ESP and WESP - opacity 6-mitude average
Pulse Jet Fabric Filier (0.015 [bMMBru fiherable) -
Louisvitie Gas & Elcctric - Kentucky 750 6,942 0.018 20 opacity 6-mimitc average
Prainic Stme-lilinois 1.500 14,960 0.015 20 ESP - opacity 6-minuie average
Elm Road-Wiscansin 1,230 12360 0.018 20 Fabric Filter: 20% npa'ciqn'
Longview-West Virginia 600 6114 0.0IR {1} Fabric Filter
0.018 PM 10 w/condensible
City Public Scrvice-Texas 750 8,000 0.022 Fabric Filier; includes condensible
Public Service of Colorada 750 7,421 0.013 14 PM Fabric Filter; 10% opacity
0.022 PM witondensable
0.02 PM 0 Filterable
0.02 PA 10 w’condensable
Publik Serviee Corp Wausau - Wisconsin 500 5,176 0.02 40 PM (Total). Fabric Filer w/cordensable
0.018 PMI0 - Filierable and Condensable
NRG Energy - Louisinna 575 6,566 0.018 ESP and Fabric Filver
0.015 PM
Southvest Springfield - Missouri 275 2725 0.018 Fabric Filter
Omaha Public Power - Nebraska 660 NA 0.018 Fabric Fiker
Municipal Encrgy Hastings - Nebraska 220 2211 0.018 220 Fabric Filter
| Xel Encrgy Comanche Station - Colorade 750 7421 0.012 20 PMI0 (Filterable} Fabric Filter
0.013 PM (Filtemble)
0.022 PM (Total)
Bull Mountam - Montana 730 8.026 0.015 PM (Filterable)}
Irrarmountain Power Service - Uish 950 5.050 0.012 20 PM10 (Filterable) Fabric Filter
0.013 PM (Filterable)
0.024 PM (Total)
Springervillt Genersting Station Units 3 and 4 -
Arizom 800 8,400 0.015 S PM 10 (Filtersble), Fabric Filter
0055 PM 10 (Filtexable and condensable)
TS Power Plard - Nevada 200 2000 0.012 Fabric Filter
MidAmerican Encrgy - lowa 150 - 0027 440 PM wicondensible
0018 PM Filtcrable
0.025 PMI0 wicondensible
Montamy Daketa Unilities - North Dakotn 220 2.116 00167 PM filterable
0013 PMIO fitterable
0.0275 PMI0 wrcomdemible
Newmont - Nevada 200 2,030 0,012 220 PM10 filerable
Sand Sage - Karsas 660 6,501 0.015 20 Fabric Filter PM
0.035 PM10: 6 test runs of [20 minutes each
KCP&L - Missouri 850 1,800 0.024 20 PAI0 Filterable and Condensablc
0014 Filzrable PN 10
0015 Filicrabie PM
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i
{

TABLE B-4
SULFUR DIOXIDE EMISSIONS RATES FROM RECENTLY FERMITTED FROJECTS .
Uncontrolied  Controlled
Project Plant Size  Heat Input 50, S0, Removal Comments
) MW MMBww/br B/MMBm ib/MMBtu
i
b
|
Thoroughbred - Kentucky 1500 14.886 NA 041 99%  Wet FGD
Louisville Gas & Electrie - Kentacky 150 6,942 NA 0.2161 99%  Wet FGD not BACT, PSD Avoided
Proirie State-1llinois 1.500 14.900 a1 0.420 95.39% Wet FGD: Initial Limit
| 1,500 14.900 9.1l 0329 96.39% Wt FGD; After 12-months
' 1,500 14,500 9.1l 0181 98.01% Wei FGD, Not lower than; performance evaluation
Elm Road~Wisansin 1,230 12 368 4.00 0.15 96.25% Wet FGD 2.5% Sulfur Coal and 5% ash
|
Longview-West Virginia 600 6,114 4.00 Q.15 96.25% Wet FGD; 2.5% sulfur coal: 3-hour
; 600 6,114 4,00 0.12 97.00% Wet FGD; 24-hour
City Public Service-Texans 750 8.000 125 0.1-0.06 05%  Wet FGD, 0.06 lyMMBtu-Annual
Public Service Tr Colosado 750 7,421 130 0.1 92.31% Dry Scrubber; FRB Coal; uncontrotled 50, estimated
Public Service Corp Wausau - Wisconsin 500 5176 NA 006 NA Dry FGD
MNRG Encrgy - Louisiana 575 6566 NA 01 NA Wet Scrubber
{
A .
Southwest Springficld - Misscur 275 2725 NA 0.095 NA DLSSDA-PRB Coal
Ommaha Public ‘Powcr - Ncbraska 660 Na NA 0.095 NA DLS/SDA-PRB Coal
(
Municipal Energy Hastings - Nebraska 120 2210.5 NA 0.12 NA  DLS/SDA-PRB Coal
Xcel En:!xy-(".‘olomdﬂ 750 7421 NA 0.1 NA Dry FGD - Net out of PSD Review
Bult Mounuinl- Montana T80 8026 NA o105 NA I-hr, Pry FGD
0.12 NA 12-hr
Inttymountain Power Serice - Utah 950 0S50 NA 0.1 NA 24-hr Average, Dry Lime Scrubber
0. 30-day Average
Sprinzerville Generating Station Units 3 and 4 -
Arrons 8OO B400 See Comment  Sce Comment NA Facility Emission CAP Units 1,2, 3, and 4. 10.800 py, SDA
I'S Poaner Phl"ll - Nevada 200 2030 NA 0.09 95%  95% Control When 5 content > 0.45%. Dry Scrubber
i
MisAmzcrican Encrgy - lowa 750 - - 0.50 - 30-day rolling sverage
Moazarz Dakota Uilities - North 1aknta 220 2,116 348 0.036 90%  30-day rolling average
Newreoat - Nclvath 200 2.030 - -
Sand Sage - Kram 660 6,501 NA 0.12 NA Dry FGD, max fuel sulfur content - 0.60%
A .
KCP&L - Missorsr 850 7.800 HA 0.10 NA Wet FGD, Low sulfur coat less than ) 4 bh'"MMBtu
502: 4,212 Ib/hr 24-hr, 6.630 Ibhr 3-hr
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063-7567

SULFURIC ACED MIST EMISSIONS RA'I"‘I{:Z];LFFR%IEI RECENTLY PERMITTED FROJECTS
Controlled
Project Plant Size  Heat Input SAM Comments
MW MMBtwhr [b/MMBtu
Thoroughbred - Kentucky 1,500 14,886 0.00497 WESP
Louisville Gas & Electric - Kentucky 750 6.942 0.00383  WESP
Prairte State-1llinois 1,500 14,900 0.005 WESP
Elm Road-Wisconsin 1,230 12,360 0.01 WESP
Longvicw-West Virginia 600 6,114 0.0075  Dry sorbent injection, no WESP
City Public Service-Texas 750 8,000 0.0037 Wet FGD; no WESP
Public Service of Colorado 750 7.421 0.0042  PRB Coal; no WESP
Public Service Corp Wausau -
Wisconsin 500 5176 0.005 FGD
NRG Energy - Louisiana 575 6566 NA NA
Southwest Springfield - Missouri 275 2725 0.000184 DLS/SDA-PRB Coal
Omaha Public Power - Nebraska 660 NA 0.0042  DLS/SDA-PRB Coal
Municipal Encrgy Hastings - Nebraska 220 22105 NA NA
Xcel Energy - Colorado 750 7421 00042 DryFGD
Bull Mountain - Montana 780 B026 0.0064  Dry FGD
Intermountain Power Service - Utah 950 9050 0.0044  Dry Lime Scrubber
Springervilie Generating Station Units Facility Emission CAP Units 1, 2, 3, and 4. 211
3 and 4 - Arizona 800 8400 Sce Comment tpy, SDA
TS Power Plant - Nevada 200 2030 NA NA
MidAmerican Energy - lowa 750 - 0.00421  Dry Lime Scrubber
Montana Dakota Utilities - North
Dazkota 220 2,116 - 6.14 Ib/hr
Newmont - Nevada 200 2,030 -
Sand Sage - Kansas 660 6,501 NA
KCP&L - Missouri 850 7,800 0.0072
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TABRLE B-6
CO AND VOC EMISSIONS RATES FROM RECENTLY PERMITTED PROJECTS
Controlled Controlled
Project Plant Size  Heat Input Cco VOC  Comments
MW MMBtu/hr Ib/MMBtu  Ib/MMBtu
!
Seminole Electric Unit 3 - Flroida 750 7,500 013 0.0034  Coa! Only, Combustion Cantrols
' 0.15 30-day Average Al Fuels
I
i
Thoroughbred - Kentucky 1,500 14,886 0.1 0.0072  Combustion Controls
‘ CO 30-day/3-hour average, VOC 3-hr Average,
Louisville Gas & Flectric - Kentucky 750 6,942 0.1/0.5 0.0032  Combustion Controls
| .
Prainie State-lilinois 1.500 14,500 0.12 0.004 Combustion Controls
Elim Ro!nd—Wisconsin 1,230 12,360 0.12 0.0035 Combustion Controls
\
I.ungviéw-W&ct Virginia 600 6,114 0.1 0.004 Combustion Controls
I
City Pu:blic Service-Texas 750 8,000 0.15 0.0036 Combuston Controls
r .
Public Service of Colorado 750 7.421 0.13 0.0035  Combustion Conitrols
l
Public Service Corp Wausau - Wisconsin 500 5176 0.15 0.0036  Combustion Controls
NRG F.jnergy ~ Louisiana 575 6566 0.135 0.015 Combustion Controls
Southwest Springfield - Missouri 275 2725 0.16 0.0036 Combustion Controls
|
[Omaha Public Power - Nebraska 660 NA 0.16 06034  Combustion Controls
Municipal Energy Hastings - Ncbraska 220 2210.5 0.15 NA  Combustion Controls
\
Xceel Energy - Colorodo 750 7421 0.13 4.0035  Combustion Controls
|
Buli Mowntain - Montana 780 8026 0.15 0.003  Combustion Controls
Intermountain Power Service - Utah 950 9050 0.15 0.0027  Combustion Controls
Springerville Generating Station Units 3 and See VOC limit = 0.06 Ib/ton coal combusted,
4 - Anfwna 800 8400 0.15 Comment Combustion Controls
TS Power Plant - Nevada 200 2030 0.15 NA Combaustion Controls
MidAmerican Energy - lowa 750 - 0.154 0.0036  Combustion Controls
Mmlai'n Dakota Utilities - North Dakota 220 2,116 0.154 0.005 3-hr avernge
Newmont - Nevada 200 2,030 0.15 NA 24-br rolling
i
Sand ?age - Kansas 660 6,501 0.15 00035 Combustion Controls
KCP&L - Missouri 850 7,800 0.14 0.0036 Combustion Controls
3

|
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TABLE B-7

TOTAL FLUORIDES EMISSIONS RAETS FROM RECENTLY PERMITTED PROJECTS

063-7567

Controlled

Project Plant Size  Heat Input  Fluorides Comments

MW MMBtuwhr 1b/MMBtu
Seminole Electric Unit 3 - Florida 750 7,500 0.00023  Wet FGD and WESP
Thoroughbred - Kentucky 1,500 14,886 0.000159 Wet FGD and WESP
Louisville Gas & Electric - Kentucky 750 6,942 0.000223279 WFGD
Prairie State-Hlinois 1,500 14,900 0.00026 Wet FGD and WESP
Elm Road-Wisconsin 1.230 12,360 0.00088  Wet ESP
Longview-West Virginia 600 6,114 0.00001  Dry sorbent injection, no WESP
City Public Service-Texas 750 8,000 0.0008  Wet FGD; no WESP
Public Service of Colorado 750 7,421 0.00049 As HF
Public Service Corp Wausau - Wisconsin 500 5176 0.000217  Sobent Injection/FF
NRG Energy - Louisiana 575 6566 NA NA
Southwest Springfield - Missouri 275 2725 0.00037  Synthetic minor for HAPs
Omaha Public Power - Nebraska 660 NA 0.0004 NA
Municipal Energy Hastings - Nebraska 220 22105 0.0004 NA
Xcel Energy - Colorado 750 7421 0.00049 NA
Bull Mountain - Montana 780 8026 NA NA
Intermountain Power Service - Utah 950 9050 0.0005  Co benefit Controls
Springerville Generating Station Units 3
and 4 - Arizona 800 8400 0.00044  Co benefit Controls
TS Power Plant - Nevada 200 2030 NA NA
MidAmerican Energy - lowa 765 - 0.0009  Co benefit Controls
Montana Dakota Utilities - North Dakota 220 2,116 0.00053
Newmont - Nevada 200 2,030 NA
Sand Sage - Kansas 660 6,501 NA
KCP&L - Missourt 850 7,800 - 33,15 Ib/hr Three test runs
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